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PREFACE AND
ACKNOWLEDGEMENTS

The aim of the sixth edston of thes book is to provide an introduction to the theory and
practice of cost amd management accounting. A cost accountmg system is concermed
with accumulating costs for inventory valuation to meet external financial accounting
and internal monthly or guarterly profit measarement requerements. A managoment
accounting system :u:uruu!abcl.. classifies, summurizes and reports informabion that
will assist employees within an e atian in their decisi king. pl contral
and performance measurement activitics. This book & concerned with bath cost and
managemient accounting, with similar emphasis being placed on both systems.

Intended primarily for students who are pursuing 2 one-year cost and management
accoumting course, the book & ideal for those approaching this subject for the fiest
time. The morne advanced topics contained in the final stages of the cost and
manxgemient anmmling :.:H.Eal:n.lm of the p\md'l:ssinnﬂ acoouniancy bodies and final
yenr degree courses are not included. These topics are included in the author's
successiul Manegement and Cost Accounting, the smth edition of which is also
pablished by Thomson Learning,

Feedback from teachers in a large number of umiversities indecated that they had
found the content, structure and presentation of Monagement and Cost Accownting
cxtremely satisfactory and most appropreate for studenis pursuing a two-year
manxgemient au:uund-mg course at an advanced pmfﬂ:icma! nrdqgn:r: bevel. Th.c_\.- also
indicated that there was a need for a book (based on Maonagemenrt amd Cost
Accoumting] tilored 1w mect the requirements of a one-year introduciory courss in
cost and management accountmg. Many lecturers, in particular those running intro-
ductory courses, felt there was & weed for an introductory text which covered the
reguired ground in an academically sound manner and which was also appropriate for
students on non-advanced courses. This book = aimed specifically at students who arc
pur!u-mg il dMnE- Yo non-advanced cost and management socouniancy coursc and is

particulacky mitable for the Follmwing courses:

# Foundationjintermediate proficssional accoumtancy {o.g. Chartered Association
of Certified Accountants, Chartered Institute of Management Accountants and
one-year college foundation courses).

Assnciation of Accounting Techniceans.

# Higher Nabonal Certificate and Diploma in business and finance.

A first-level course for undergraduate accountng and finance or busmess

studienis.

An itraductony course in fimancial accounting is not a prerequisite, although many
students will have undertaken such a course. The Aembility provided by madular
cowrses can result i introductory classes consisting of a group of stodents not
studying management accounting beyond an miermediate level and a further group
continuing their studies beyond the intermediate level. Cost and Management
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Accounting: An Introdisction is approprate for the former group and Management
amd Cost Accounnting can be adopted by the latter. Because much of the content {and
most of the examples and questions)y m Coest ond Meragement Accounting: An
Imtroduction have been extracted from Management and Cast Accounnting, lecturers
can assign identical reading and gquestions and also recommend two separmte books
that are geared to the specific requiremendts of the stadents.

Structure and plan of the book

In writing thes book have adopred the same structure as that m Mznegement end Cost
Accourting. The major theme = that different financial information = required for
different purposes. The frnmewoek is based oa the principle that there are throe ways
of comstructmg accounting information. The first & cost accountig with its conphiases
on producing product costs for allocating costs between cost of goods sold and myven-
tories to mect external and mtermal Anancial accounting mventory valsation and
p\mﬁl measurement n.'quil\crncnls.'l']'m sooond s the notion of decssion-relovant costs
with the cmphasis on providing information to help managers to muke good decsions,
The third = responmbility accounting and pedormance measurement which focuses
on both financial and non-fmancial information, in particular the ssignment of costs
andd revenwes to responsibality centres.

Thas book has 18 chapters divided into fowr parts. The forst part {Part One ) conssts
of two chapters and provides an introduction to cost and mamagement accounting and
a framework for :I:u.dji:ng the mma.in.l'n,g :hapl.crs. The fn":mi.ng three paris reflect the
throe different ways of constructing accounting information. Part Twvo consists of six
chaptees and is entitled *Cost Accumulateon for Inventory Valuation and Profit
Measurement’. Thas section focuses mninly on assigning costs o products 1o separate
the costs meurred during a period between costs of goods sold and the closing
imventory valuation for mternal and external profit measurement. The extent to which
product costs accumulated for inventory valuation and profit measurement should be
aﬂjl.ubcﬂ for I'I'!EI:Ii.ﬂE_ dn:isiun.—mniing. cost control and pc:furma.nuc measerement
requirements = also considerod briefly. Part Three consists af seven chapters and
entitled ‘Information for Decesion-making”. Here the focus 1s on measuring and den-
tifwing thase costs which are relevant for different types of decisions. The e of Part
Four is *Information for Plannig. Control and Performance Measuroment'. [t
conssts of three chapters and concentrates on the process of translatmg goals and
whjectives into specihic acinvaties and the resources that are required, via the shore-
berm [budg,zting] and ||.'-n.g-dr::rrn plnn.'ni:ng procosses, (o achieve the g,ua|= and ubj::-
tives. In addition, the management contral systems that organizations use anc
diescribed and the rolo that mansgement accounting control systems play within the
onverall controd process s cxamined. The emphasis here = on the accounting process as
a means of providmg information to help managers control the activitees for whech
they are responséale.

In devising a framework arcund the three methods of constructing financial infor-
mation there is a risk that the student wall oot a.ppmcialn that the three :aiugwi.::
use many common clements, that they overlap, and that they constitute a single
overall management accounting system, rather than throe mdependent systems. 1
have taken steps to minimize ths risk in each section by emphasizing why financial
infermatson for ome purpase should or shoald not be adjusted for anather purpase.
In short, cach section of the book is oot presented i isolation and an micgraine
approach has boen taken.
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Major changes in the content of the sixth edition

Fr sccommindate the cnormouws d'la.-ng,l:s that ocourred in the l|'u:ulj' and pm.ciin: al
management accounting during the 1990s the previous edition incorporated the most
cxtensne rewrse of the text since the hook was first pablished. Althowgh sigrficant
changes in the content have been made o the sisth edition the major focus has boen
on podagogical changes. The most notable allemtions are:

1 Mew text has been added 10 Chapier 1 relating to the impact of information
technology and the mternational comvergence of management accounting
practices.

2 Recently, some of the professional accountancy examination bodses have
introduced sspects relating to areas that have previcusly been classhed as
achvanced topics. Ta accommadate these changes three new chaprers have been
added - Chapter 10 {Cost estimation and cost hehaviour), Chapter 12 (The
upplicatron of hrcar programming te management accounting) and Chapter 14
{Decesion-makemg under conditions of risk and uncortamty).

3 The intreduction of illustrative boxed examples (entitled *Real Warld Views')

throughout the text heighlighting the praciical applicaton of management

a:ncruntirsa conccpls arldlncﬁniqu::h real Dump:m;s n'p-zmli.ngh o range of
industry sectors in varsoas countries throughout the world.

The end-of-chaprer summaries far all of the chapters have been rewritten and

replaced with a comprohensive summary of the learming objectves lsted at the

beginning of each chapter. This will enable readers to test thear knowledge of
key concepts and evaluate theer ability to achieve chapter learning objectives.

& Revision of end-of-chapter assessment material The assesment material
comsists of review guestions and review problems. The review quesbons are
short introductory questions that enable readers to assess their understanding
ol the mamn topics incleded m the text. Each question is folbowed by page
numbers within parcotheses that indscate where in the text the answers io
specific questions can be found. The review problems are more complex and
r:quin: readers to relate and a.p|:||_l,l the d‘lapl.cr content bo vanious husimess
problems. The review problems normally begin with multiple-chatce problems
that genermlly take abowt 10 minutes to complete. The remaining probloms ane
muore time-consuming and gemerally progress accordmg to thear level of
difficulty. Previows editions of the book contzined end-of-chapler guestions
where answers were only available in the Sadents’ Mamua! accompanying this
book. These questions have now been removed from the text and incorporated
in the Studenrts” Mamal. This manual (contamimg both questions and answers)
is now provided free on the acoompanying website wos drury-online.com.

Previous editions of the book contained rnﬂ-u{-d'lnpil.‘r qu::.t;cms where the
answers were only avadable o lecturers in the frstnectors " Moaeal
ncoompanying this book. These questions have now been removed from the
text and are avadable for students and lecturers 1o acces on the accompanying
wehsite www drury-onlme com. Solutions 1o the questsons are only available 1o
lecturers on the lecturee's password-protected section of the website. The
guestions and answers aro also contamed m the instructoes” manual that is
weailable n p'.'.irl.t format, free ta adnpci:ng lecturers.

The imredusction of case stsdies. The final section of this book inchedes o lst of
over 20 case studics that are available on the dedicated website for this book.
Buoth lectarers and students can download these case studies from the open

B
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access section of the website, Tca:h.i'n.s nates for the case studies can be
doenloaded only by lecturers from the pasword-protected lecturer's soction of
the website. The cases generlly cover the content of several chapters and
contain questons to which there is no ideal answer. They arc intended o
encourage independent thought and indtiative and to relate and apply your
understanding of the content of this book in more unceriain situabons. They
are abso imtended to develop your critical thinking and analytecal skills.

HIGHLIGHTING OF ADVANCED READING SECTIONS

Some of the professional accountancy examination bodics have introduced aspocts
relating to arcas thot have previously been clussified as advanced topics. Many
readers, however, will not requine a comprehensive treatment of all of the topics that
are contained in the book. To meet the different requirements of the readers, the
mare advanced material that & not essential for those readers not reguering an in-
d:pth Erlnw|c,rl3r: of a pa:rl:i.cu!a:r Iupic has been hi.gl'lliﬁ'ﬁcﬂ. The start of each
athvanced reading scetion is marked with o symbol and a vertcal fine & wsed 1o high-
light the Full section. You shoald check your course content 1o ascertain if you will
need to read the highlighted advanced readmg sections.

INTERNATIONAL FOCUS

The buak has now become an established text in many different countries throughout
the world. Becouse of this a more international focus has boen adopted. A major
[eature is the presentation of boxed exhibsts of surveys and praciical applications of
management accounting m companics m many different countnes, partscularly the
European mainland. To simplify the presentabon, however, the UK pound monclary
unst has mostly becn nsed throughaut the book. Most of the assessment material has
incorporated questons set by the UK professional accountancy badies. These ques-
ticms are, however, appropriate for worldwide wse.

ASSESSMENT MATERIAL

Thraughout thes book simple illustrations have been provded. You can check your
u.ndl:lshn.d-mg of cach :huchrbj' anw:rina the review qu::lil:m:. Each qu.cstinn =
followed by page numbers within parentheses that indicate where mthe text the
answers o spectiic guestions can be found. More complex review problems are alsa
set at the end of cach chapter to enable students to pursue cerlain topics in more
depth. Fully worked solutions 1o the review problems are provided in a separate
section at the end of the book.

This boak is part of an miegrated educatonal package. A Students” Manual that
inclsdes additicmal reveew prablems and accompanymg answers is available free to
download from the sccompanying websate. Additonal review problems and casc
studees are available for students and beclurers to access on the accompanying website
www. drury-online.com. Solutions to the review problems and case study teaching
nates are oaly avadable by kecturers on the Jecturer's pusword-protocted section of
the website. The roeview problems and answers are also contained in the Instrecion”
Miznuai that is availzble in print format, free to adopling lecturees.
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A testhank nrq'u:slinns aocnrupunici this bext which allows becturers to create cnline,
paper and lom] arca network (LAMN) tests. Thas CI-based product is only availahle
through your Thomsoen sales representative.

In recognition of the mcreasing need for the imtegration of IT teaching mia the
curriculum, this book 15 accompanicd by an online Spreadsieer Applications
Miunaal, which has been written by Dr Alicia Gazely of Mottingham Business
School. This explains basic spreadsheet techmigues and then builds up ten spread-
sheet models which sdlustrate, and allow students t explore, exomples in the main
text. The spreadshects, guidance notes and ooline access are available to teachers
on adoption. Further details of this package are given in the section covermg the
Dedicated Web-site helow.

SUPPLEMENTARY MATERIAL

DEDICATED WEBSITE

The dedicated website can be found at www. drsry-onlme.com The lecturer section is

password-protected amd the password is available free to lecterers wha confirm their
arluplil:m af the sixth edition - lecturers should cnrnph.'ll: the l\cgi.v.'l:ratiurt form an the
wehsite to apply for theer password, which will then be sent to them by c-mail.

The following range of material is available:

FOR STUDENTS AND LECTURERS (OPEM ACCESS):

CASE STUDIES
Internabonally focused case studies. (NB Toaching notes to acoompany the cases arc
ilablc in the p J-protected Jecturer area of the site.)

MOYS (compiled by Cofin Drary and Wayne Fiddler)
Interactve multiple choice questions to accompany each chapter. The student zkes

the test online to check their grasp of the key points in each chapter. Detailed
Teadback & provided for cach guestion if the student chooses the wrong ansaer.

LINKS TO ACCOUNTING AND FINANCE SITES ON THE WER
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careers and job search pages.

STUDENTS MANUAL
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SPREADSHEET EXERCISES foompiled and derigned by Alicia Gazely of Nottingiam
Tienr Linoversity )

Created m Excel to accompany the self assessment exercescs i the ook, the cxercises
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Poswerpoint presentations bo accompany each chapter.
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COST and MANAGEMENT
ACCOUNTING






Introduction to Management
and Cost Accounting

1 introduciton to managemant eccounting

2 An Introduction to cost terms and concepls

The ohjective of ths section s to provide an introductson to cost and management
accountmg. In Chapter 1 we defing accounting and distingeish between financial,

nt and cost ace ing. This i followed by an examination of the mle of
management accounting in providing infermation to managers for decision-making,
planning, control and performance measurement. In addition, the important changes
that arc takinaphnc:iulhe" x cawi it are ¢ acl '.Prugr:ninrl!lrrnu;h
the book will reveal how these changes arc influcncing management 2ocounting
sysbems. In Chapter 2 the basic cost terms and concepts that are used in the cost and
management accounting litcrature are described.







Introduction to management accounting

There are many definitions of accounting, bat the ene that captures the theme of this
book is the defintion formulated by the American Accounting Association. It
describes acoounting as

the procesy of identfirg, meaning and conmmunicoing economic igformaion to
permit informed jirdgemends mnd decivions by uvers of the information.

In other wards, accounting is concerned with providing both financial and non-
fnancial information that will help decision-mokers to make good decsons. An
understanding of accountmg thercfore requires an understanding of the decision-
making process and an awareness of the wsers of accounting mformation,

Durmg the past o decades Ty nrganimﬁmu m both the m.'ln.ufa:tu:riu‘g and
service sectors have foced dromatic changes in their business environment.
Deregulation combined with extensive competition from overscas companics in
domestic markets has resulted in & situation where most companies are now
compciing m a highly competitrve global marker. At the same tme there has boen a
sgnificant reduction m product life cycles arising from technological mnovations and

LEARNING DBJECTIVES
Adlter studyeng this chapter, you should he able to:

disl.irlgu.isl'l hetween management ammrﬂ.ing and financial :ncnl.rrﬂ-mg;

sdentely and describe the clements involved i the decisson-making, planning and control
prooess;

» Justily the view that a major objective of commercial organzations & to broadly seck i
maximize the present value of future cash flows:

explain the factors that have influenced the changes in the competitive enveronment:
autline and deseribe the kr:j' suceess fuctars that vlﬁmclhr affect customer satisfaction;
sdentely and describe the functions of 1 management ocountmg systom.
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the need to meet i:m:n:aﬂing]}' dim‘imhnﬁng customer demancds. T compeio suocess-
Fullly in tesday™s highly competitive global emvironment companies have made customer
satisfactson an overriding priority. They bave alse adopted new management
approaches, changed their munulzcturing systems and invested in new technologies.
These changes have had a significant influence on management acoounting systems,
Progressian thraugh the hook will reveal how these changes have mfluenced cost and
management acoauniing systems, hut first of all it s important that you have a goad
background knowledge of some of the important changes that have ocourred in the
huasiness eovironment. This chapter aims to provede such knewdedge.

The ohjective of this first chapter s to provide the backgroand knowledge that will
cnable ¥iiu ter achieve o more rncanin_gfu| insig;bl inta the ssues and prub|:msu{cnﬂ
amd monagement accounting that are discussed in the hook. We begin by looking ar
the users of accounting mfermation and identifying theer requirements. This is
followed by a descreption of the decisin-making process and the changing business
and manufacturing enmvironment. Finally, the different functions of management
acoounting are describod.

The users of accounting information

Accounting is a language that communicales coonomic information o people who
hawve an interest in an organmation — managers, sharcholders and potenteal mvestors,
employees, creditors and the government. Managers require informatson that will
assist them in their d::i:inn—m:ﬂ:img_ and control adh'iti::; fiar |.':urr|.ph:. informatian =
necded on the estimated sclling prices, costs, demand. competitive position and prof-
itability of various prodects/services that are provided by the organization.
Sharcholders roquire information on the valee of ther imeestment and the meome
that e derved from their sharcholding. Employees require information an the abaliey
of the firm to meet wage demands and avoid redundancies. Creditors and the
proveders of loan capital require information on a firm’s shility to mect its fmancial
obligntions. Government agencies like the Central Stabistical Office collect
accounting informaton and require such information as the details of sales actvity,
profits, mvestments, stocks, dividends paid, the proportion of profits zhsorhed by
tzocxtion and so on. [n addition the Inland Reveoue needs informntion on the amount
of profits that an: subject 1o taxation. All this information is important for dever-
mining policics to manage the economy.

Accounting mformation s oot confined 1o busnes organizations. Accounting
information about individuals is also impn!!:mt and is used |:r_|,- other indnviduals; for
example, credit may only be extended to an individual after the prospective bosrower
has furnished a reasonable accounting of his private financial affairs. Non-profie-
making organations such as churches, charitable organizations, clubs and
grvernmaent units such s local authorities, also require accounting information for
decision-making, and for reporting the results of their actnvities. For example, a tonnes
club will require information on the cost of undertaking its various activities so that a
decision can be made us o the amownt of the anmual m}miplﬁnnihatit wall :har@cm
its members. Similarly, local authorsties need information on the costs of undertaking
specific activities so that decisions can be made as 10 whch activities will be under-
tzken and the resources that must be raised to finance them.

The foregoing discussion has indicated thae there are many users of accounting
information who require nformation for decision-making. The chpectrve of
acoounting is to provide sufficient information to mect the needs of the various users
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al the lowest pns:iuc ocosk Obr.inﬁuﬂ'_\-. the benchit dernved from m-mg an information
system for decmsion-makemg must be greater than the cost of operating the system.

An examination of the various wsers of accounting information indicates that they
can be divided into mwo categories:

1 internal partics withim the organization;

2 external parties such as sharcholders, croditors and regulutory agencies,

outside the organization.

It is possitble to distnguish between two branches of accountmg, that reflect the
internal and cxternal users of a:\cuun.iin.g information. Munapemeni nccounting is
concerned with the provision of information o people within the organization i help
them make better decisions and improve the elficicocy and effectvencss of existing
aperations, whereas finnneisl sccounting & concerned with the provision of infor-
mation to external parties outside the crgamization. Thus, management accoumting
could be called internal accoonting and Amancial accountmg could be called external
accountmg. This book concentrates on management acoounbing.

Differences between management accounting
and financial accounting

The mapor differences betweon these tawo branches of accounting are:

& Legal requirements. There is 2 statwiory requirement for pubhic limined
companes bo produce annual financial accounts regardles of whether or not
munagement regards this information as useful. Management accounting, by
contrast, is entircly opteonal and infermation shoald be produced only if it s
considered that the benclits from the use of the information by management
excoed tha cost nFcnum:Ling it.

® Focus an individieal party or segments of the buminevs. Financial ar.\cu.ln.un;
reports describe the whole of the busi whereas memicnt s B
focuses on small parts of the utgam:allnn.. far numpk the cost and
profitabalsy of products, servces, customers and sctrvitics. In addstion,
management accoumting mformaton measures the economic performance of
decentralmred operating units. such as divisions and departments.

* ity accepied eocounnting principles. Fmancial accoanting stabements must
b pcr\cpun:d to conform with the ||:p| n:quin:n:u:nls and the g,ml.'ra"r a.n:npb:l:‘
accounting principles established by the regulatory bodics such as the Financial
Accounting Standards Board {FASH) m the USA and the Accounting
Sandards Board {(ASE) in the UK. These requirements are essential bo ensune
the untformity and consstency that is needed for external financial statements.
Oetsicle wsers nood assuramce that extornal siatements are prepared in
acoordance with geneeally accepted accounting principles so that the miee-
oMYy und hstorical :urupari.mns e puniHn. In contrast, management
accountants ars not reguired to adhere 1o generally accepted accounting
principles when providing managerial information for internal purposes.
Instead, the bocus & on the serving managements necds and providing
information that & uscful to managers relatmg to their decision-making,
planning and control funcbons.



B CHAPTER 1 INTRODUCTIDN T MAMAGEMENT ACCOUNTING

» Time dimension. Financial accounting reports what has happencd m the past in
an organization, whersas management accounting s concerned with fivure
informateon as well as past information. Decesions are concernod with fame
events and management therefore requires detaals of expected futire costs and
rovemues,

® Report frequency: A detailed set of Arancial aceounts is published annually and
less detailed accounts are published semi-annually. Management roguires
informateon gusckly if it & to act on #. Consequently management accounting
reparts on varsous activibies may be prepored 2t dadly, weckly or monthly
intervals.

The decision-making process

Becaumse mformation produced by management accountants must be judped m the
leght of its ultimate effect on the outcome of decisions, & necessary procedent by an
understanding of management accounting is an understanding of the decision-
KNG rOCEss.

Figure 1.1 presents a diagram of a decision-makeng madel. The first fve stages
represent the decision-making or the plannmg process. Plansing involves making
choices botweoen alternatives and is primanly a decsion-making activity. The fmal
two stages represent the contn process, which is the process of measuring and
correcting actual performance to ensure that the abernatives that are choson 2nd the
plans for implementing them are carvicd ol Let us now examine each of the items
Isted in Figure 1.1,

ldentifying objectives

Before good decisions can be made there must be some guding aim or derection that
will enable the decsion-makers to asscss the dc\si.rahﬂi.ty of Fm-nun'ns one courss of
action over another. Henee, the first stage m the decision-making prooess should be o
specily the gaals ar ehjectives of the orgnnization.

Considerable controversy exsis s to what the objectives of firms are ar shoold ke,
Economic theory normally assumes that firms seck 10 maamize profits for the cemers
of the firm (the ordmary shareholdiers in a limited company) or, more procischy, the
maximeation of sharcholders” wealth. Varous arguments have been used to support
the meL maximizaton ubj:cli'\.rl:.. There = the |nga| argumaont that the utdhar_\- share-
halders are the owners of the firm, which therefore should be run for their henefi by
trusboe managers. Another argument supportmg the profit ohjective s that profit
maximeation leads to the maximization of overall sconomic welfare. That s, by doing
the best for yoursell, you are unconsciously doing the best for snocty. Morcover, 1t
seems a reasonable belief that the interesis of forms wall be better served by a larger
profet than by a smaller profit, so that maximoatson is at least a useful approximation.

Somec writors (o.g. Simon, 1959) believe that businesmen arc content to find o plan
that provides satsfrctory profits rather than o maximize profits. Becuuse people have
limited powers of understzndmg and can deal with oaly o limited amount of mior-
mution at a time {Simon wses the term boonded rationality o describe these
constraints ), they tend to search for salutions only unbl the st acceptable solution =
found. Ma further attempt is made to find an cven better solation or to contine: the



THE DECESEDN-MAHING PROCESS

FIGURE 1.1 The decivion-making. mamming and conrol process
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search until the best solubion iz discovered. Such behaviour, where the search iz termi-
nated on fimding a sabsfactory, rather than optimal solution, s kooen as satisfcing.

Cyert and March (196%) have argucd that the firm is a coaliton of varioos
different groops - sharcholbders, employees, costomers, soppliers and the
Eovernment - cach of whom rnusl'b-:'paid o manimum fo parlicipnbz in the coalibion.
Amy excess benefits after meetmg these minimem constramis are seen as being the
abject of bargaining hetween the various groups. In additon, a firm is subgeet to
constraints of a societal nature. Maintaining a clean environment, employing
d=nbled workers and prowiding social and recreation facilities are all examples of
social goals that o firm muy pursue.

Clearly it is too simplistic 10 say that the only shjective of a business firm s to
MaAXETIES proJ:ll: Some managers scek 1o establish a power base and build an
emipire; another gral = secunty: the removal of uncertainty regarding the futare may
awverride the pure profit motive. Mevortheless, the view adopted in this hook is that,
hroadly, firms seek to maximize the value of future net cash inflows (that s, futore
cash rocoipts less cash paymenis) or to be more precse the preseat value of futare
net cash inflows.' This & cquivalent 10 maximeng sharcholder value. (The concept
of present value ix explamed in Chapter 15.) The reasons for choosing this abjective
arc as bollows:

1 It is unlikely that any other objective 1s as widcly applicable in mcasuring the

ahility of the organization 1o survive in the future.

2 It is unlikely that maximiring the prescot value of future cash flems can be
realzed m practice, bt by establishing the primceples necessary 10 achieve this

ohpoctive you will learn how to increase the present valoe of uture cash flows.
It coables shareholders a5 o growp in the bargzining coaliton 1o know haw
much the pursunt of other goals is costing them by indicating the ameunt of
cash distributed among the members of the coalition.

[~
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The search for alternative courses of action

The scoond stage in the decision-makmg model is a search for a range of passible
comrses of action {or strategies) that might enable the objectives to be achieved. I the
management of 4 company concentrates entirely on s present product range and
markcts, and market shares and cash llows are allowed o decline, there is a danger
that the COMmipany will be unable 1o Eemcrade sulfscient cash Aows to survve in the
future, To maxmize future cash Aows. it 15 cssential that management idenifies
potential opportunities and threats in s current environment and takes spoailic steps
immedetely so that the organceabon wall not be taken by surprse by any develop-
ments which may accur in the future. In particular, the company should consider anc
or more of the Fellowing conrses of acton:

1 developing mew products for sale in exinting markets;
2 d:rclnphgm‘pm&m:[nrhew markets:
3 developing mew markets for existing products.

The scarch for altemative courses of action invalves the acquisten of information
concerning future opportunities and environments; it is the most difficult and mmportant
stage of the decsion-makang process. 1deally, firms should consider all aliernatve
courses of actiom, but, in practice they consider only a few altematives, wath the search
process heng bocalired mitibly, 1 this tvpe of routine search activity fails 1o produsce satis-
[zctory salutans, the search will become mone widespread {Cyert and March, 1965).

Gather data about alternatives

When potentsal areas of activity are identified, management should assess the
potential growih rate of the activities, the ablity of the company o establish adequate
market :imn::. and the cash flows for cach alternatve a.n:!i'ri:lj' for vamous sindes of
nature. Beeause decsion problems odst i an uncertain environment, it is noocssary
to consdier certain factors that are cutsde the decsion-maker's control, whech may
wcewr for cach alternatve course of action. These uncontrallable factors are called
states of nature. Some ooamples of possible states of nature are economic boam, high
inflation, recession, the strength of competitson and so on.

The course of 2ctson selected by a firm usang the information presemtod above will
commtl s FesouTces [urn|-:n.g1|13- pc,u'inrl af teme, and how the overall ph:nu{ the ferm
will be affected withm its covironmeent, that is, the prodects it makes, the markees i
operates m and its ability i meet futare changes. Soch decisions dictate the fizms
long-run presshilitics and hence the type of decissons it can make m the future. These
decsions are rlm'rna“v referred o as long-rom or strategic decisions. EL'r:u:l:pc deci-
sions have a profound effect on the firm's future position, and it i= therefore casential
that adequate data are gathered shout the firm's capabditios and the eovirconment in
which it operates. Because of their irnpurl:a.m::.. stm1c3i.c decissons should be the
conpern of top management.

Besides strategic or long-term decisions, management must also make decssions
that do not commit the Arm's resources for a lengthy period of time. Such decmsions
are known as shori-term or sperating decisions and are normally the concermn aof
leover-level mamagers. Short-term decistons arc based on the environment of today,
and the physical, human and financial resources presently available to the firm. These
are, to a considerable extent, determined I:r_\- the |:||.|a.'|il].- af the fl.rrn's!nmg—ll.'rru deci-
sions. Exumples of short-term decistons mefude the following.
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1 What sclling prices should be sct for the firm's products?
2 How many units should be produced of each product?
3 What media shall we use for adwertising the firm’s products?

1 What level of sernce shall we offer customers m terms of the number of days
required 1o delwer an order and the after-sales semacc?

Drata muust also be gathered for short-term decisons; for cxample. data on the selling
prices of competitors’ prodiscts, estimated demand at altermative selling prices, and
prodicted costs For different actwity levels must be asembled for pricing and owtput
decisions. When the data have been Eﬂliﬂ:ﬂ:d. management must decide which
courses of action to take.

Select appropriate alternative courses of action

In practice, decison-making invabves choosing between competing altermatne courses
al acton and s|:||:|:tir|g the alternative that best satisfics the uhg-p:\cii.rl.': of an m'g:rﬁ-
zation. Assuming that var shjective is to maximoe future net cash inflows, the aber-
native sebocted should be based on a companson of the defferonces botween the cash
Tlows. Canseguently, an incromental analysis of the net cash benefits for cach abter-
mative should be apphed. The alternatives are mnkod m terms af nee cash bencfits, and
those showing the greatest benchits are chesen subjoct b taking into account any gual-
itztve Factors. We shall dscws how mcremental cash flows are mexsured for short-
term and long-term deceions and the empact of qualitative foctors in Chapiers 5-15.

Implementation of the decisions

Once alternative coarses of action have been selected, they should be implemented as
part of the budeeting process. The budged is a financal plan for mplementing the
various decisions that management has made. The 'buﬂact:. for all of the various doci-
sions are expressed inteems of cash inflows and outflows, and sales revenoes and
cxpenses. These budgets are merged together into a sngle unifying statement of the
organization’s expectations for future periods. The siatement & known as o moster
lnsilgel. The master budget consists of a budgeted profit and loss account, cash flow
statement and balance shect. The budgeting process communicates to everyone in the
arganization the part that they are expected to play in implementing management’s
decmians. Chapter 16 focuses on the budgeting process.

Comparing actual and planned outcomes and
responding to divergencies from plan

The final stages in the proces outlined in Figure 1.1 of comparing actual and planned
outcomes and responses to divergencies from plan represent the firm's contraol
process. The managerial function of control comsists of the measurement, reporting
and subsequent correction of perfarmance i an attempt 1o ensurc that the frm's
objectives and plans are achieved. In ather words, the objective of the control process
15 b ensure that the work s done =0 as to fulfil the origmal intentions.

Ta monitor p-zz{urruanct. the accountant pu'n-rlu.on performunce reporis and
proesents them to the appropriate managers who are responsble for impl ing the
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vanous decisions. Perlormance reports cnrlsisi:in.gu!'u mnpﬂrimr:uf actual outcomes
[nctual costs and revenues) and planned outcomes (budgeted costs and revenoes)
should be msoed at regular interals. Performance reports provide feedback mior-
matian by comparng planned and actual cutcomes. Such repoets shoubd highlighe
those actsvities that do not conform e plans, so that managers can devate their scarce
time to focusing on thesc items. Thes process represents the application of
munngement by exception. Effectve control requires that corrective action i laken so
that actual outcomes conform to planped owtcomes. Allemnatmvely, the plans may
require modification if the comparisons indicate that the plans are no longer
attzinable.

The process nf1:ﬂ:i.ngmtiv: action so that actual catcomes canform o p|:u1|:|=|:|
outoomes, or the modification of the plans o the comparsons indicate that actusl
outcomes do not conform o planned cutcomes, is indicated by the arrowed lines in
Figure 1.1 linkmng stages 7 and 5 and 7 and 2. These arrowed lmes represem feelhack
loups', They signefy that the process is dynamic and stress the merdependencies
between the variows stages in the process. The feedback beop between stages 7 and 2
indicates that the plans should be regularly reviewed, and of they are no longer
attainable then altemative courses of action must be considered for a.d'lin'in‘g the
organization's abjeciives. The second bop stresses the corrective action taken so thay
actual outcomes conform to planned cutcomes. Chapiers 16-18 focus on the plinning
and comiral process.

Changing competitive environment

Priar to the 1980s many crganizations in Western countrics operated m o protected
competitve emviranment. Barmers of communicatien and geagraphical distunce, and
sometimes protected markets, lmated the ability of overseas compamies to compete in
domestic markets, There was litle incentive for firms to maximize efficiency and
improve managemenl pracices, or b minimize costs, as oost mcrenses coald often be
passed om to customers. Dunng the 1980, however, manufaciuring organizations
hegan b enoounter severe competition from mverseas competitors that offered high-
quality products at low prices. By establisheng global networks for acquiring raw mate-
nzls and distributeng goods averseas, competitors were able o gain aocess bo domestic
markets throughout the world. To be successful companies now have to compete not
only against domestic competitars but also agamnst the best companses in the woeld.
Vertually all types of service organization have also fecod major changes in ther
competitnve emvranment. Before the 1980k many scrvice organizations, such as those
wperating in the arrlines, otilities and financial service mdustrics, were cither
gevernment-awned monopalies or operated in 2 highly regulated, pratected and non-
competitve emviranment. These organizations were naot subgecl to any great prossure
1o mmprave the gquality nod cficiency of their operations or te improve profitability by
climinating services or products that were makeng losses. Furthermore, more efficiont
competitors were ofien prevented fram entering the markets in which the regulated
mmpani:: -npc:rat-::l. Preoes were sct bo cover ugl.'ral.in; costs and pzm-i.d: a pred: tor-
mincd return on capital. Hence cost mcreases could often be absorbed by increasing
the prices of the sereces. Linke attention was therefore given to developing cost
systems that accurately measured the costs and pﬂ'ﬂd—ﬂialﬂ'd mdllndu.ll SEMVICES.
Provatizaton af government-controlled comyg % and dercgul 1 in the 1980s
completoly changed the competitive emvironment in which service companies
operated. Pricing and competitive restrictions were virtumlly ehminated. Deregulatson,
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intensive mmpcl:il:inn. and an cv:pumdirla Fu'n-dud. TRaTEC created the nced for senace
organizatsans to focus on cost management and develop management accounting
information systoms that enabled them to understand their cost base and detcrmine
the sources of profitzhdity for their products, customers and markets. Many seeace
argangatsans have only recently turned thear atbentson o management accountmg.

Focus on customer satisfaction and
new management approaches

In wrder o compete m today’s competitive environment companies have had 1o
become more customer-derven and make customer satisfactzon an overniding prority.
Customees are demanding ever-mmproving levels of service in cost. quality, relinbibity,
delivery, and the chosos af innovative new products. Figure 1.2 illustrates this foous on
customer satisfaction as the overniding prionty. In order to provide customer sats-
Taction organizations must concentrate on those key sucoess factors that directly affect
it Figure 1.2 identifies cost efficiency. quality. ime and inmwation as the key sucoess
factors. In addition to concentrating on these factors organizations are adopting new
management approaches in their quest o achicve customcr saissbaction. These wow
appraaches are illustrated m Figure 1.2, They are contmuous improvensent, employee
empawerment and total value-cham analysis. Let us now cxamine cach of the itcms
shawn in Figure 1.2 m more detail.

The first item listed in Figare 1.2 rofers 1o key success factors; whach inclede cost
elfscicroy, quality, ttme and imnevation. Smee customers will buy the product with the
lowest pruce, all other things being cqual, keeping costs low and heing cost elficient
pravides an organization with a strong competitive advantage. Increased competition
has alse made decisson errors due to poor cost information more probable and more
costly. If the cost system resalts in distorted product costs being reported. then over-
costed products will bead 10 higher bid prices and business lost to those competstors
who are able o gquote lower prices purcly because ther cost systems produece mare
accurate ocost informatzon. .|'|.|I::ma1:i\'c|j. there s a daua:r that undercosted pcm-dl.lcl:
will result in the acceptonce of unprofitabbe basmess.

These developments have made many companies aware of the need to improve
their cost systems so that they can produce more accurate cost information to
determine the cost of their products, pinpeint loss-moking activities and analyse
prafits by produscis, sabes outlets, customers and markets.

In zddition o demanding kow cost product customers are demanding high quality
products and sepvices. Most companies are responding o this by focusing on tstal qaabity
management {TOM). The goal of TOM is customer satisfacton. TOM is a term wsed o
descrbe a simation where aif business funcizans are myvohved m a process of contiomous
quality improvement that fooases on delivering products or seraces of consistently high
quality m a timely fashion. The emphasis on TOM has ercated fresh demands an the
management accounting functiom to expand #ts role by bocoming invalved in measuring
and evaluating the qualsty of products and senvices and the actnaties that produsce them.

ﬂrg,nnim.ﬁom: are also mriing 1o increase customer safsfackon |13,- prmliding B
spoodicr response o . T requests, mg 1005 pa-time delvery and reducing
the time taken to develop and bring new products to market. For thess reasons
management accounting systems now plaos more emphass oo time-based measures,
which have boome an important competitivns vanable. Cycle time s one measure that
management accounting systems have begun to focus on. It s the length of tme from
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FIGURE 1.2 Fovus ow caestamer satisfacrion
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start to completion of 4 product or service. It conssts of the sum of procesing tame,
mawe teme, wail time and inspection time. Move time s the amount of time it takes 1o
transfer the product during the production process from one location to another. Wait
time is the amount of time that the product sits anound waitimg for procesing, moving,
inspm:l.in.g. mﬂr.'thg ar the amount of time i sq:u:m:k m [mshed gnud:. stack wn.-il:iu.g
1o b sold and despatched. Inspection time is the smount of time making surc that the
product is defect free or the amount of ttme actually spent reworking the praduct o
remedy identehied defocts in quality. Only processmg bme adds valee to the product,
and the remaining activeties are nen-valoe neddel activities m the sense that they can
be reduced or climinated withowt altering the product’s service potential to the
customer. Organzatons are therefore focusing on manmizing cycle time by redocing
the Lime spend on such actrvitics. The minagomont acn:u-l.lnling sysbom has an
important rolbe to play in this process by identifying and reporting on the time devored
ta varkue added and nan-value added actrabics.

The final key saccess factor shown i Figure 1.2 relates to innovation. To be
successful companies must develop a steady stream of innovative new products and
services and have the capability to adapt to changing customer requirements. 1t has
already bocn stressed carlicr in this chapter that bemg laver to the market than
mmpci'il.-m: can have a deamatic effect on 'pu'n-&u:l: pruﬁlahi]i!r. E'nmpumics- have
therefore begun 1o incorporate performance measures that focus on fexibiliy and
innovatien into their management accounting systems, Flexibility relates to the
responsiveness in meeting customer requirements. Flexthdity measures mclude the
total launch time for new products, the length of development cydles and the ability 1o
change the production mo quickly. Innovation measures include an assessment of the
key characteristics of now products relative to those of competitors, feedback on
customer satisfaction with the new featares and chamctenstics of m.'w|y mtroduced
produocts, and the number of new products launched and their laonch tme.

You can sce by referning to Figure 1.2 that organzatsons are attempting to achicve
customer satisfactson by adopting o philosophy of continuons improvement.
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Tm.dii;nmaﬂ‘_l,-, utgani:atinn: have mu3h1 Lo establish standard vnpc:ratin‘g pﬂn:l:durn:.
Operators were expected to follow the standard procedores and management
accoumtants developed systems and measurements that compared actual results with
prodetermined standards. This process created a dimate whenehy the predetermined
standards represcoted a target to be achieved und mamtamed rather than a policy af
continuous improvement. In today’s competitve environment performance against
static historical standards s no longer appropnate. To compete soccesshully
companies must adopt o philesophy of continuos iImprovement, an cogoing proccss
that imolves a contimuaus search to reduce costs, eliminate waste, and improve the
quality and performance of activities that incrense customer value or satisfaction.

Hemchmurking is a technique that 1 increasingly being adopted 25 a mechansm for
achicving continuows improvement. 1t is a continuous process of measuring a frm's
products, services or activities agamst the other best-performing organizations, cither
internal or external o the firm. The ohjectree 5 1o ascertain how the processes and
actwitics can be improved. Ideally, benchmarking should involbe an external focus on
the latest developments, best practsoe and model cxamples that can be meorporated
within variows operatons of business organizabons. 1t therclore represenes the ideal
way af muving forward and achieving high competitive standards.

In their quost for the continuows improvement of organeational activities
managers have found that they have had te rely more on the people closest 1o the
aporating processes and customers o develop new approaches to porforming activ-
ites. This has led 1o employees being proded with rolevant information to enahble
them to make continsous improvements to the cutput of processes. Allowing
emiphoyees to take such actions without the suthorzation by superiors has come o be
known as employes empowerment. It is argued that by empawenng employees and
giving them relevant mivrmutson they will be able to respond faster to costomers,
increase process Aembility, reduce cycle time and improve morale. Management
aocounting 15 therefore moving from its taditional emphasis on providing infor-
mabion bx managers bo monitor the sctvities of employees to providing information o
emphoyees to empower them to focus oo the continuows improvement of actvibies.

Increasmg attention = now being given to value-chain annlysis as a means of
jn.n\can-ng cusbomer satsfzction and m:mugirl.g cosis more cﬂ::ti\r:l_\'. The value chain
is illustrated in Figure 1.3, It = the lnked sct of valwe-creating activitses all the way
{rom basac rew material sources for component supplicrs through to the ultimate end-
uss product or sorvice delivered 1o the custemer. Coordinating the indnidual parts of
the value chain together o work as a team creates the conditions o improve customer
satisfacton, particularly in terms of cost efficency. quality and delivery. It is also
apprapnzte (o view the value chain from the costomer’s perspectve, with cach link
I:u:ing seen as the customer of the pn:'r.im.l: link. If each ok in the value chain is
designed to meet the needs of its customers, then end-customer satisfaction showld
ensue. Furthermare, by viewing cach link in the value chain as a supplicr-customer
relatsonship, the opmions of the customers ean be used to provide useful fecdback
infarmation on asscssing the quality of serice provided by the supplicr. Opportanities
are thus identehicd for emproving activibes throughout the entire value chain. The aim
15 to manage the linkages in the value chain better than competibors and thus create a
cnrnpcl:ili'.rl: a.dmtagl.'.

Finally, there arc ather aspects of castomer saisfaction that are not specified in
Figure 1.2 — namely, sucial responsibility and corporate ethics. Customers are no
lomger sutsfied if companies simply comply wath the legal requirements of under-
taking theer activitses. They expect company managers to he more proactive in terms
of their social respansibility. Company stakchalders are now giving high prioniy o
soctal responsehility, safety and emaronmental ssues, bessdes corporate cthics. In
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FIGURE 1.3  The valur chain
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The impact

response 10 theso pressures many companies are now intreducing mechanisms for
masuning, reporting and monitosing their eovironmental costs and activities. A code
of ethics has also bocome an essential part of corporate culture. In addition, profes-
sianal acoounting organizatsons play an mportant role in promoting a high standard
of cthical behasioar by their members. Both of the profesional bodies representing
management accountants in the UK (Chartered Institute of Management
Accountants) and the USA (Institute of Management Accountants) have isued a
code of cthical guidelines for their members and established mechansms for moni-
toring and enforcing professionnl ethics. The guidebnes are concerned with ensuring
that accountants folloe fundamental principles relating o integrity {not being o party
to any falsificatson), ohjectrity (not being based or prejudiced), confidentiality and
professional competence and due care {maintainmg the skifls required o ensure a
tumpnl:nt_p\mﬁ:nsiunﬂ lzn-i.l:,n}.

of information technology

During the past decade the use of infoemation technology (1T) o support business
activities has increased vrh'amn.l.il:aﬂ_l,- with the ﬂn\clugml:-n.t of electronic business
communication technologses known as e business, e-commercoe or inbermet commerce,
Thesc developments are having a big impact on businesses. For cxample, consumers
are hecoming more discerning when purchasing products o seraces because they are
able to derive more information from the mtemed on the relative merits of the
different product offerings. E-commerce has provided the potential to develop new
ways of doing things that have enabled considerahle cost savings o be made from
5|:|':.1u11.|i|1i:13 business Processcs and g}cn.l.'ratingcrl.n revenues from the adl.'pt wse of
on-line sales faciliics (eg. tcketbess airling bookings and internet banking). The
ability 1o usc c-commerce more profsccntly than competitors provides the potential
[or companics to establish 2 competitive zdvantage.

Oinc achvanced 1T application that has had a considerable snpact on basiness infor-
matwn systems is enberprise resoorce planning systems (ERPS). The number of
adapters of ERPS has increased rapadly throughout the world since they were first intro-
duced in the mid- 1950k, An ERPS comprses o set of integrated safiware applicitsons
maodules that am: to contre] all information Mows within 2 company. They cover most
huasiness funcizons (induding accounting). Standard ERPS accountmg modules incor-
poritc many menus including backkeoping, product profeability anabysis and budgeting.
Al the modules arc fully integrated in o common database and users can access neal-
timie indormaticn cn all aspects of the business, A mapor feature of ERPS systoms i that
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2l data are entered m1|::f anoe, t:rpim":ywl'l:m the data m'ig,i.nubc. There arc a number af
ERFS packages on the market providied by companies such 2= SAF, Buan, Oracle and
1.1 Edwards. SAP &5 the market leader with more than 7500 uscrs in 30 countrics
{Scapens ef @l 1998). The mtroduction of ERPS has the potential io have a signeficant
mmpact on the work of management accountants. In particular. ERPS substanbally
roduce routine information gathering and the processing of mfcrmation by management
sccountants. Instead of managers asking manapement acoountants for mbormation, they
cun access the syslem io dermve the infarmation th.uj' mquin.' ﬂiru:t]'_\- I:t_\- PC

International convergence of management
accounting practices

This book has become an established ted in miaAny dH{::\cntcle:i:sihmuahm.lt the
world. It is therefore assumed that the content = appropriate for use in different coun-
tries. This assumption e based on the premisc that management accounting practices
generally do not differ across countries. Granlund and Lukka [ 1998) provide support
{or this assuemptson. They argue that there 5 a strong current endency towards global
homogenization of management accounting practices withm the industrialized parts
of the world

‘Granlund and Lukka distinguish beiween management accounteng pracieces at the
macro and micro levels. The macro level relates ko concepts and technigues; in other
words, it relates mannly o the content of this book. In contrast, the mcro level is
concerned with the behavioaral patterns relating 1o how management accounting
information is actually wsed. Granlund and Lukka argue that, at the macra level, the
forces of convergence have started o dominate those of devergence. They ideatify
various drivers of comeergence but the most emportant relate to the intensified global
competitson, developments in informatson technology, the increasing tendency of
transnatsonal companies to standardize their practices, the global consultancy

industry and the use of globally applicd textbooks and teaching.
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Firms 1!1m|.|3|'|nut the world arc aﬂupting similar :i'rl.1:gr.1lm:| :ntnrpr.is: TCSOUITE
planning systems or standardeed software packages that have resulted i the stan-
dardization of data collecton formats and reporting patteens of acoounting infor-
matian. In multgnatenal companies this process has resulted in the standardization of
the glehal flow of miormation, but it has also mited the ability 0 gencrte locally
rebevant mformation. Besides the impact of miegrated IT systems, it 5 common for
the headguartersiparent company of a transnational enterprise to force foreegn divi-
swoms to adopt similar accounting practeoes to those of the headquarters/parent
company. A large global consultancy industry has recently emeeged that tends o
promote the same standard solistions globally. Finally, the same texthooks are wsed
3|nba||j' and umntrul]' and pu'oJmsmnuj au:ul.mlmg :y:"ul:u.uus tend 1o be stmilar in
different countrics.

At the micro level Granlund and Lukka acknowlodge that differences i mational
and carporate culture can result m management accounting practices diffening across
countrees. For example, natsonal cultures hove been categoroed as the extent to
which: (1) the inequalsty between people is conssdered to be normal and acocptable;
[2) the culture 15 assertive and competitve as opposed 1o being modest and caring: (3)
the culture feels comfortable with uncertainty and a.ml!gu:lh- and (4} the culturc
focuses on long-term or short-term cutcomees. There is evidence o suggest that
acoaunting information is used in different ways m different national cultures, such as
being used in 2 rigorous’ngid manner for managenal performance evaluation in
cultures exhibiting certam national travs and m o more fexshle way i cultures
cxhibiting different national trats. At the macro bevel Granhund and Lukka argue tha
the impact of national culture s diminishing becawse of the increasing emerging pres-
sures 1o follow natonal trends 1o secure national :nrup-rl.ilh-:ru:u.

Functions of management accounting

A cost and management accounting system should generate information 1o meet the
[allowing requirements. Tt should:

1 allocate costs between cest of goods sold and imventories for mecenal and
eternal profit reporting;
provide relevant information to help managers make hetter decisions:
provide mformation for planning, control and performance measurement.

Lo

Financinl acconnting rules require that we match costs with revenues 1o caloulate
profe. Consequently any unsold finished goads stock or partly completed stack (work
in progress) will nor be included in the cost of goods sald, which 1= matched against
sales revenue during 2 given period. In an organtzation that produces o wide range of
different products 1t will be neocessary, for stock (inventory) valuation purposcs, o
charge the costs to each mdvadual produce. The total value of the stocks of completed
products and wark i progress plus any unwesed row matenals forms the bass for deter-
mining the imventoey valuaton to be deducted from the current peried's costs when
caleulating profit This wotal & also the basis for determining the stock valuation for
inclusion in the balance sheet. Costs are therelore traced to cach hdiv;dnujjnli or
prodduoct for financial accounting requirements in order to allocate the casts incurred
during a period between cost of goods sold and inventories. This information =
required for mecting eteread! fmancial accounting requirements, bal most organiza-
tions alse produce imemal profit reports at monthly intervals. Thus product costs arc
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also r:q'uin:d far p:rinl:‘i.c inlernal pcmﬁt n:pnr!ing. Maimy sCTVEOE nlga.niautinm..
however, do not carry any stocks and produoct costs are therefore not required by these
organizations for valuing imventores.

The sccond requirement of a cost and mansgement accounting system is o provide
relevand financial information to managers s help them make better decisions. This
invalbves both routme and non-routine reporting. Roatine information is required
relating to the profiability of various segments of the business such as products, seraces,
customers and destribation channels in order o ensure that ondy profitable activites ane
undertaken. Information is also required for making resowros allocation and product mix
and descontinuation decisions. In some situations cost mfeemation extracted from the
cnstin.g systeam also p|a:.r|. a crucial role m dc1|::rn:|inin3 ll.'!li.ﬂ!_ F!‘;CI:!, parti:u]a.!i_\- in
markets whore customized products and serdces are provided that do not have readihy
available market prices. Non-routine information is required for strtegic decsions.
Theese decisions arc made at infrequent imterals and mclude decisions relating to the
development and introduction of new products and servces, imvestment in new plant and
equipment and the negatiation of long-term cantracts with costomers and suppliers.

Management accounting systens should also provide informatson for planning,
control and pcrﬁsrrnan-n: measuremond. l'hn.'ni:ng imvobves tmn:htin‘g gmh. and ubjt:-
trves indo the spocific actnatics and resources that are required 1o achicve the goals
and objectives. Companics develop bath long-term and short-term plans and the
management ocoundmng fumetion plays a critscal role in this process. Short-term plans,
in the form of the budgeting process, are prepared in mare detail than the longer-term
plans and are one of the mechansms used by managers as a basis for control and
performance evaluation. Control s the process of ensoning that the actual outcomes
conform with the p|u.n.11m‘] outcomes. The control Process imvobes the suliin,g ol
targets or standards {often derved from the budgeting process) against which actaal
results are measured. Performance s then measured and compared with the targets
on a perindic basis. The management accountant’s rale s 1o provide managers with
feadback information in the form of penodic reports, suitably analysed, to cnable
them to determine if operations are proceeding according to plan and identify those
activitees where corrective action s necessary. In particular, the management
au:ul.m!hg fancton should pru-.r;dn: woonomic feedhack b managers b asset them in
controdling costs and improving the efficsency and effectiveness of operations.

It is appropriate al this point to distinguish between cost accounting and
management accounting. Cest sccounting is concerned with cost accemulation for
invientory valuation to meet the requirements of external reparting and internal profit
measurement, whereas mnnagement accounting relates o the prowvisson of appro-
priatc information for decsson-making, plannig, control and performance evalu-
abon. Itis apparcnd from an examanation of the liberature that the distinchion betweoen
cost acoounting and managemont accounting = extremely vague with some writers
referring bo the decison-muking aspects in terms of cost accountmg and other writers
using the term mamagement accounting: the two teems are often used synonymaonasly.
In this hook no attempt will be made to distinguish between these tao terms.

You should now be aware from the above discusseon that a management accounting
system serves multiple purposes. The emphasis throughout the book s that costs must
b axsemblied in diH::\crlt'nu}: for diffcrent purposcs. Most firms estahlish one set of
accoumts that serve inventory valuation and profit measurement, decision-making and
performance evaluabion requiremenits. Inother words, a single database 15 mainzined
with costs appropriately coded and clasafied so that relevant cost mformatsan can be
extracted to meet cach of the above requirements. We shall examine m the next
chapter bow relevant cost information can be extracted from a sngle database and
adjusted to meet different wser reguirements.
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Summary of the contents of this book

The hook = drvided into four parts. The first part {Part One) Dumusl:- of two chapiers
and primades an introdection b0 manag and cost acce g and a frrmewark
for stlying the remainmg chaptess. Parl Two consisis of sx :ha'pdl::: and is entitled
*Cist Accumulation for Inventary Valuation and Profit Measurement”. This secton
focuses mainly on cost accounting. 1t = concerned with assigning costs o products o
separate costs incurred dunng a perod between costs of goods seld and the dosing
imventory valuation. The extent to which prodoct costs accumulated for mventory
valuation and prodfit measurement should ke adjustod for meeting decision-mnking,
cost control and pedormance mensurement requirements = also bricfly conssdered.
Fart Theee consists of seven chapters and 15 entitled “Information for Decision-
miking’. Here the focus is on measuring and identifying thase costs which are relevant
for different types of decsions,

The title of Part Four is “Information for Planning, Control and Perlormance
Measurement’. It consists of three chapiers and concentrates on the process of trans-
latmng geals and obgectives into specelic activitics and the resources that are requered,
wint the short-term (budgetg) and long-term planning processes, v achieve the goals
and objectives. In addition, the management control systems that organizations use
are described and the role that mianagemend am\:uaul.-irlg coniral sysicms ph_lv within
the overall control process is examincd. The smphass here = on the accounting
prascess as a moans of providing imformatsen to help managers control the activities for
which they are responsible.

Guidelines for using this book

A comprohensive trcatment of all of the topics that are contained
m this boak will not be cssential for all readers. To meet the
different requirements of the readers, the more advanced matenal
- that = not esential for those readers not requiring a more 1n-
depth knowledge of a particular topic has been highlighted. The
start of cach advanced n:miin;g secizon has a :kar]'_\' identifiable Ix:n:d-mg and a
vertscal vrange bine is used to highlight the full section. I you do reguire an in-
depth knoededge of o topic you may find it helpful initially 1o cmit the advanced
reading sections, or skim them, on your first reading. You should read them in
detail only when you fully understand the content of the remaining parts of the
chapter, It is important that you check your course content to ascertain if you need
to read the advanced reading section.

"!'! Summary

The falbowing items relate to the kaming objectives listed at the heginning of the
chaptcr.
® [istingmish between manugement nccounting and fimancial acoouniing.

Management a::uur:ti.ng differs from Fnancaal acn:m.lnling in several Ways.
Management accounting = conoorned with the prosision of information to imgernal
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users bo E:b them make better decmsions and impmwz the :[ﬁ:icn.ql and effec-
tiveness of operations. Financial accountmg is concerned wath the provesion of
informution to external partics owtside the organmateon. Unlike financial
aceounting there = no statutory requirement for management accounting to
produce financial statements or follow eaternally imposed rules. Farthermore,
management accounting provides information relating o difforent parts of the
business whereas financeal accounting reports focus on the whole business.
Munagement socountmg alsa tends to be more future orented and reports are
often publshed on a daily basis whereas financial accountmg reports are published
semi-annually.

Identify and desoribe the elements mvalved in the decision-making, plonning and
ookl process.

The follewmng clements are imeohied in the decis king, planning and control
process: (a) wdontdy the obgectives that will gusde the business: (b) search for a
runge nf:p-cm:iH: courses af action that rui.g!ﬂ enable the I:‘!_iﬂd;ﬂ'_'l tar e achieved:
() gather data abaut the alternateves; (d) seloct approprate alternatnve courses af
action that will enahle the objectives to be achicved; {£) mplement the decisons as
part of the planning and budgeting process: (F) compare actual and planned
outcomes; and (g) respend to divergencies from plan by tking corrective action so
that actual sutcomes conform to planncd cutcomes or modify the plans of the
comparisons indicate that the plans are no longer attninable.

Jientify the view that a mujor ohjective of commercial orgamizotions is to broadiy
seek bo moximize ibe present vulee of fotere cosh flows.

The reaseas for identifying maxmmizing the present value of future cash flows as a
major chjective are: (a) it & equivalent o maamizing sharcholder value; (k) it 1=
unlikely that any other ohjectve is as widely applicable in measering the ability of
the arganization to survive in the future; (c) although it is unltkely that maximzing
the present valee of future cash flows can be realized in practsce it 15 stdl important
to establish the 'pu'in:iph.': necessary (o achieve this ohjbclim: and {d:l it enahles
sharcholders as a growp in the bargaining coalstion to know bow much the pursuat
of athcr goals is costing them by indscating the amount of cash distributed among

the members of the coalsion.

Explain the fuctors that have influenced the chunges in the competitive
envirommen

The factors influencmg the change in the competitive environment are {a) global-
ization al world trade; ﬂ:!] pu"n-atiutinn. nfgw:mmr:nt-cnr:hd]:ﬂ cnmp\.in.ics und
deregalation in vanous indostrees; () changg prodwct bfe cycles: (d) changing
customer tastes that demand ever-improseng levels of service in cost, qualsy, rela-
hality, delivery and the choice of new products: and () the emergence of e-bixincss.

Ouiline und describe the key soocess foctors that directly affect customer
satisfction.

The key swocess factors are cost efficiency, guality, ime and inmovatson. Since
cuslomers wi“g;nu:mﬂy prnfr:r o bu:f the pu'-n-du:lur service al the lowest pri:n. all
wiher things heing equal, keeping costs law and being cost efficient provides an
organization with a strong competitive advantage. Customers also demand high
quality products and seraces and this has resubted in companies making guality 2
key competitrve vaniahle. Orgamizations are also socking to increase costomer sats-
faction by praviding a spoedicr response 1o customer requests, ensuring 100 per
cent an-ime delivery and reduceng the time tzken to being new praducts o the
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market. To be successful Dnmp.'l:lins must he mnovatnve and dwnhp E !Il:n.d'_l,-
stream of new products and services and have the capability to rapidly adapt o
changing cuslomer requiremenis.

® ldentify ond describe the fimctions of o monngement occoonting sysiem.

A cost and management accounting system should generate mfcrmation 1o mect
the following requirements: (a) allocate costs between cost of goods seld and
imventories for mternal and external profit reporting and imventony valuaton; (b)
provide relevant mformation to help managers make better decissons; and (<)
prowide information for planning, control and performance measurement.

1 The total profits over the bife of 2 business are identical wath total net cash inflows.

However, the profits caloulated for a particular sccounting peniod will be differene
from the net cash flows for that porod. The difference arises becawse of the
aceruals concept in fimancial accounting, For most situzbions in this beok, decssions
that will lead 1o :hﬂngu:in pruﬁis are also assumed to lead 1o identical Ed1:|.l1!,l’!! in
net cash Hows.

W ¥ Key terms and concepts

Each chapier inchodes a section fike this. You should make sure thirt voo anderstand each of the
terms listed below before you procesd to the nest chapter. Their meanings are exphined oo the

page members indicated.

benchmarking {p. 15)

bounded ratiomality (p H)
budget (po11)

comtinmaus improvemant (. 14}
comtrol (. 11}

coaporzte ethics (p. 15)

«coed accoamling (po 195

ooed effacient (p 13)

oycle time (po13)

employes empawerment {p. 15)

enlerprise resource planming systems (po L)

feedback (p. 12)

feedback [oap [p. 12}

finencial @eoounting {pp. 7. B)
moals of the organization (po )
inmovalson (. 14)

interned commerce (. 15

long-nen decisions (p. 11}
management acooanting {pp. 7. 19)
management by exceplion {p. 12)
master badget (p. 11§

mon-vilue added activities {p. 1d)
ohijectives of the organization {p. B)
operating decisions (p. 8
performance reports {p. 18§
plaaning {p. 5}

satisficing {p. 9

shari-term deciions (. 10y

social respansibility (po 15)

stales of mature (p. L)

strategic decidans (p. 10)
strategies (p. L)

time-hased measwres {p. 13}

bl qualily management {p. 13}
value-chain anahsis (p. 15)
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Key examination points

Chapter 1 has provided an introduction to the seope of management accounting. It is
unlikcly that examination questions wall ke sct that refer o the content of an intro-
ductory chapter. However, questsons are sometimes sct roquering youo bo outbine how a
costing sysbom can assist the management of an organization. Motc that the cxaminer
may not ﬂi:l:irlg,uish between cost a::nun.l.ing and managemend al:nmmiin;. Cast
accoumting s often used to alsa embroce management sccounting. Your discussion af
2 cost accounting system should therefore include a description (with illustrations) of
how the system provides information for decsion-making, planning and contral.
Make sune that you draw off your experience from the whole of 2 first-year course and
not just this intreductory chapter.






Assessment material

The reveew questions arc short guestions that enable you o assess your under-
standing of the mamn topics incleded in the chapter. The numbers in paren-
theses pra.n:ln you with the pagc numbers io refer 1o I.{_'fDI.L cannol answer i
specific question.

The remaining chapters also contam review problems. These are more
complex and require you to relate and apply the chapter content to various
husiness problems. Fully worked solutions o the review problems are provided
in a separate section at the end of the boak.

The wehsite alse inchudes over 20 case study problems. A list of these cases is
provided on pages 386-7. The Eloctronse Boards case is a casc study that is
rebevant to the introductory stages of 2 management accounting course.

Review guestions

11 Identrfy and describe the different users of accounting information. (pp. 6-7}

12 Describe the differences between management accounting and financeal

13  Explain each of the el s of the decisic keng, planning and contral
praces. fpp. &-I2)

14  Descrihe what is meant by management by exception. (g 12)

15 Describe what is meant by continuous improvement, benchmarking and
emploves enpowerment. (pp J4-15)

L6  Describe the different activities in the valee chain (. 15)

17 Explain why firms are beginning to concentrate on social respansibibity and
corporate cthics. [pr. 15-16)

18 Dhescrihe the iiﬁmntﬁm:liumdmmapmntmnmling. (. 18-19)

19  Describe PEISE FCSOLTOE | and their empact on
management acoountants. r'pp. .?Li—]'.'-{]

25






An introduction to cost terms and concepts

In Chapter I it was pul.nl:nd wak th:'l. a.n:mmll.ng mmmmmﬂsﬁﬂ are used
for profit measu n, decsion-makmg, performance meas-
urement and mnl:n:ihng rJ'u: bch.a‘wml: of poople. The term cost 15 o frequently used
word that refllects a manckary measurg of the resources sacrificed or [nrgun: b
achicve a specific abgective, such as acquirmg a good or service. However, the term
must be defined more precisely before the “cost” can be dictermined. You wall find that
the word cost 15 rarcly used without a preceding adjective 1o specify the type of cost
being considered.

To understand how nccounting systems calcolate costs and to communecate
accounting information effectvely to ohers requires 2 thorough understanding of
what cost means. UnFnl'I.unat:h'.. the term has |:|1u|l-q)ic lnr:aru'ng: and different bypes
of costs are wsed in different sstuntsons. Therefore a precoding term must be added o
clarify the assumptions that underlio a cost measurement. A large terminology has
emerged o indicate more clearly which cost meaning is being comeeyed. Examples
mclude vornable cost, foced cost, opportunity cost and sunk cost. The am of this
chapter i to provide you with an undersianding of the basic cost terms and concepts
that are used m the management accounting Bierature.

| LEARNING OBIECTIVES ]
After studyeng this chapter, you should be able to:
o oplain why it is necessary 1o understand the meaning of different cost terms;
» define and illustrate o cost ohpoct
o explzin the meaming of cach of the key torms histed at the end of this chapter;
» cuplain whny in the short teem some costs and revenues are not relevant for decsion-making;
L] disl.irlgu.isl'l h:-tm:l:rl._'pb msl.ing and procoss :mting;
® describe the three purposes for which cost infermation is required.

a7
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Cost objects

A oost whject s any activity for which a separale measurement of costs is desired. In
wther words, if the wsers of accounting information want to know the cost of some-
thing, thes something s called a cost object. Examples of cost objects include the cost
of o product. the cost of rendering a service 10 a bank castomer or hospital patent, the
cast of operating a partscalar department or sabes territory, or indoed angthing for
which one wants to measure the cost of resources wsed.
Wi shall see that the cost collection system typically accounts for costs in two
broad stages:
1 It accumulates costs by classifying them mio certam categores such as labour,
materials and overhead costs {or by cost behmiowr such as fixed and varioble)
2 Itthen assigns these costs bo cost ohjects.
In the chupter we shall focus an the following cest berms and concepis:
dircct 2nd indirect costs;
period and product costs;
cost behaviour in relatzon to volame of a:l:ivil'_!,-;
relevant and irmelevant costs;
avaidable and unavoidablc costs;
sunk costs;
oppartunity costs;

meremental and :margin:| cosls.

Direct and indirect costs

Costs that are assigned to cost ohjects can be diveded o two categories: direct costs
and indirect costs. Direct costs are those costs that can be specifecally and exclusnely
identified with a particular cost objoct. In contrast, indirect costs cannot be identfied
specifically and exclusively with a grven cost object. Let us assume that our cost ohject
s prndul:l:. ar to be more spl:ci.ﬁc i par!il:u|a:r type of desk that is manulactared br an
organization. In this sitsation the wood that is wed to manafocture the desk can be
specifically and exclusively idontihied with a particular desk and can thus be dasslicd
as a dircet cost. Similardy, the wages of operatives whose time can be traced to the
specific desk arc o direct cost. In contrast, the salarics of factory supervisors or the
rent of the Eactory cannot be specifically and exclusively traced to a particular desk and
these costs are therefore classified as indrect.

Somictimes, however, direct costs are treated as indiredt hecause 1:ra|:i.115 cosls
airectly to the cost ohject is not cost-cffective. For example, the nails wed 10 manu-
[zcture a purtscular desk can be identified speafically with the desk, but, bocausc the
cost 15 likely to be insgnaficant. the experse of tracmg such items does nat justify the
passible benefits from caleulating more sccumie product costs.

Dircct costs can he accurately traced bocause they can be physscally identified with
a particular ohject whereas indirect costs cannot. An estimate must be made of
resaarces consumeod |:r_|\.I cost uhj::l:l [or imdircct costs. Therefore, the more direct costs
that can be traced 1o a cost object, the more accurate is the cost assignment.
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The distmetion between direct and indirect costs also &cpﬁnds on the cost ol!j:ct. A
cost can be treated s direct for one cost obgect but indirect m respect of another. U
the cost object is the cost of using different distrdbation channels, then the rental of
warchouses and the salaries of storckeepers will be regarded as direct for cach distri-
bution channel. Also consider a supervisor’s salary in a maintenanoe department of 2
manufacturing company. If the cost object & the manienance department. then the
salary is a dircet cost. However. if the cost obgect is the product, boah the warchouse
rental and the salaries of the storekeepers and the superasor will be an indirect cest
because these costs cannet be speaifically identified with the product.

Categories of manufacturing costs

In manufacturing organizatons products are frequently the cost object. Traditionally,
cost ncoounting systems in manufactarmg onganizations have reffected the need o
amsign costs to products tovalwe stocks and measare profits based on imposed external
financial accounting requirements. Cast acoounting systems typically accunmulate

pradu.cl costs as follows:

Dhrect materials

Direct labour

Primc cost
Manufacturing overhead
Totaal manufacturing cost

HIEEH 8

irect materials cansist af all those moterals that can be sdentified with o spechic
product. For example, wood that is wsed to manulzcture a desk can easily be identdied
as part of the product, and can thus be classified 2 direct muteriaks. Allematively,
matenals used for the repar of @ machine that is used for the manufacture of mamy
differem desks are classificd as indirect materials. These items of materials cannot be
sdentefied with any one prodwct, hecause they are used For the benehit of alll produscis
rather than far any ono :pm'.il:_u: pu'ndm:L Note that indirect materals form pari af the
manufacturing cverbend oot

Direct labour consists of those labour costs that can be speaifically traced to or
wdentrfied with a particular product. Examples of direct labour costs imclude the wages
of pperatives who assemble parts into the finshed product. or machine cperatives
engaged in the production process. By contrast, the salories of factory supervisors or
the wages paid to the stafl in the stores department cannot be specifically identlied
with the praduct, and thus form part of the indirect lahour costs. The wages of all
employees who do not work on the prodisct stsell but who assist in the manufacturing
aperation arc thus classificd as part of the idirect labour costs. As with indirect mate-
riaks, indirect lshour is classified as part of the manufacturing overhenad cost.

Prime cost refers o the direet costs of the product and consists of dircet labour
costs plus dercct material costs plus any direct expenses. The cost of hiring & machane
{or producing a specihic product = an cxample of 2 direct expense.

Munuvfaciuring everhead consists of all manufacturing costs other than direct
labaur, dircet matersals and direct expenses. It therefore meludes all mdirect manwe-
Tacturing laboar and matenals costs plus indirect manufacturing expenses. Examples
of indirect manufactunng eapenses in a mulb-product company include rent of the
Tactory and depreciation of machinery.

T ascertanin the total manufacunng cost of a product. all that s required for the direct
cost Hems & o record the amount of resources used on the appropeiate doooments. The
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Period and

spoalic product or order (Lo, the cost ohject) 1o which the costs should be assigned
should ke entered on the document. For examgle, the units of materials used m makmg a
parixcular product are recorded on a stores reguisison, and the boars of direct labowr
used are recoeded on job cands. Having obtained the quantity of resouroes wed for the
aEroct ibems, it is necessary to ascertain the price paid for these resources. The wial of the
resources used multiplicd by the proe paid per unit of resources wed provides us with
the total of the direct costs or the prime cost for a praduct.

Manufacturing overheads cannodt be dircetly traced 1o products. Instead they arc
assigned to products using cost allocations. A cost allocation is the process of esti-
mating the cost of resources consumed by products that involves the use of surrogate,
rather than direct measures. The process of assigning indirect costs [overheads) o
cost obgects will be expluned in Chapeer 4.

product costs

External financial a.n:cnl.mli.ng rules in most countrics mq_ui:r\c that for i:nn:nbar_\- valu-
ation, valy manofacturing costs should be incleded i the caloulatson of praduct costs
[soc United Kingdom Statement of Standard Accounting Practice [S5AF 9] and
International Accounting Standard 1), publshed by the Accounting Standards
Committoe |. Accountants thercfore classify costs as product costs and period costs.
Product costs are those costs that are sdentifsed with goods purchased or produced for
resale. In a manufactunng organization they are costs that the accountant attaches o
the prudu.cl and that are included mn the irw:nlnr_!,- valuation for fmshed gn-ué:. or for
partly comploted goods (work m progress), unil they are sald: they are then recorded
as cxpenses and matched against sales for caleulating profit Period costs are those
costs that are not included in the mventory valuation and as a result are treated as
expenses in the period in which they are mncarred. Hence mo antempa és made o attack
period costs to products for inventory velaifon piposes.

In a manufacturing oeganization all manufactunng costs are regarded as product
oot and nnn—m.'ln.u[a:tu:ring_msl: are n.'g;n:‘ed as pc:rinti cosls. Cmnpum;s op:ral:iu.g
in the merchandising sector, such as retailing or wholesaling argantzations, purchase
goods for resale without changing thedr basic form. The cost of the goods purchased =
regarded as o product cast and all other costs such as sdministration and selling and
dmtrdhution cxpenses are considered to be permod costs. The treaiment of period and
produoct costs for o manufactonng organzation is dlustrted in Figure 2.1, ¥ou will see
that both product and period costs are eventually classifeed 25 expenses. The major
difference is the puind m time at which I:|1.c'_\- are sa clusified

Why are non-manufacturing costs treated as penod costs and ot indluded in the
inventory valoation? There are two reasons. First, inventorios are asscts {unsold
production) and asets represent resources that have been acquired that are expected
1o contribute o future revenue. Manafacluring costs incurred e making a product
can be expected to gemerate Future revenues to cover the cost of producton. There =
no guarantee, however, that non-manulacturing costs will generate futare revenue,
hecause 1]1::(&: not represent value added i a.'n:f:pc:il:-ll: pruducl.Th:r:furr. |:|1.I:_\' iaro
not meluded in the inventory valuation. Sceond, many non-manulzcnng costs (eg.
distrthution cosis] are not incurred when the product s bong stored. Henoo it is map-
propriate to include such costs within the inventony valuaton.

A tllustration of the accounting treatment af period and product costs fior meome
[profit) measurement purposes is presented m Exampls 2.1,
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The Laums company produces 100 000 identical unsts of a produwct dunng period 1. R
The casts for the penod are 2s follows:
LE} (f1]
Manufacturing costs:
Direct kxbour SO OO0
Diroct materials 00} D)
Manufectunng overheads 00000 3040 000
Nm-mmuEld.u.rinE cosis 1134011 ]

Diuring periad 1, the company sold 50 D00 units for £730 D00, und the remaining
5000 wnats were unsold 2t the end of the penod. There was ne opening siock at
the start of the perad. The profit and loss account for persod 1 will be as follows:

81 £l
Sades (50 000 T (K]
Manufncturing costs (prodict conts
Dhirect lahour 401 e
Dhrect materials 2000 [
Manufacturing overheads 2000 i
BN (0K

Lezs cloming stock (50% or 50 000 units) A 00

Cost of goads sold (5096 or 50 000 units) 404 DK}
Gross profit 350 DO
Less mmmﬂmmﬁg:muwmﬁ 300 D0}
Mt profit 50 Do)

Fifty per cent of the producben was sold dunng the persod and the remaiming
5% was produoed for imventories. Half of the product costs are thercfore sden-
tificd s an expense for the period and the remamder are included i the closing
imventory valuation. IF we asume that the closing imentory 15 sald in the next
accounting period, the remaining 50% of the prodect costs will become
CEPCNScs in the next mnurﬂ.ing p:n'u-d_ However, all the pcn'nd costs hecome an
expense in this accounting penad, because this = the perad 1o which they nelage.
Mote that only product costs form the basis for the calculaton of cost of goeds
sold, and that period costs do not ferm part of this calculaton.

Cost behaviour

A knowledge of how costs and revenues will vary with different levels of activity {or
volume) s cxsemtial for decisson-making. Activity or volume may be measured in
terms of unus of production or sabes, hours worked, miles travelled, pabents seen.
students earolled ar any other approprinte measure of the activity of an organization.
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FIGURE 2.1 Treaemeru of peviod iend product coss
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Examples of decesions that require informaton on bow costs and revenocs vary with
different levels of actraty melude the followang:
1 What should the planned level of actnity be for the nest year?
2 Should we reduce the selling price to scll more undts?
3 Would it be wiser o pay our sales staff by a strasght commuission, a strazght
salary, or by some combmation of the twa?
4 How do the costs and revenues of a bospital change if one more patient is
admitted for o seven-day stay?

5 How do the costs and revenues of a botel change if o room and meals are
pm'\-idnd for tan guesis fora s-nn:rl.—day sEay?

6 How will costs and revenuoes change if output is incrensed (or docremed ) by 15%?

For each of the above decesions gement requires cstmmates of costs and revenues
at different levels of activity for the alternative courses of action.

The terms “vanable’, ‘fized’, ‘semi-variable” and “semi-fized” have been tradibonally
used in the managemeni ancculndin.g literature to describe how a cost reacts Lcrd'l:mpﬁs
in actvity. Short-term surinble costs vary in direct proportion to the volume of
activity; that is, doubling the bevel of actrvity will double the total vanable cost.
Consequently, total variable costs are Imear and mnit variable cost is constant_ Figure
2.2 illustrates a vanahble cost where the vanable cast por unit of sctraty = £100 Tt s
unkikely that variable cost per unit will be constant for all levels of activity. We shall
discuss the reasons why accountants normally assume that variable costs are constan:
per umet of activity in Chapter 9. Examples of short-term vanable manufacturing costs
inclsde picocwark lnbour, dircct matenals and encrgy to operate the machines. These
costs are assumed to fluctuate directly m proportion o operatmg actvity within a
certain range of activity. Examples of non-manufacturing variable costs include sales
commesssans, which fluctuate with sabes value, and petral, which fluctuates with the

number of miles travelled.




FIGURE 2.2  Firiable coss: (o) towml; () unir
lah thi
4
50 -———mm——————
= 430 | =
B | 8
_______ |
g 3000 ! ﬁ
A i | =
B 20m | 20—
B 1 =
£ 100 - : 3
: : > ' v -
100 200 300 400 500 100 200 300 400 500
Attty el Aty bevel
funits of outout) lurvts ol autputl

Fived costs remain constant over wide ranges of actrvity for a specified tme
period. Examples of Ared costs mclude depreciation of the factery building. super-
visors’ salarves and leasing charges for cars used by the salesforee. Fegure 2.3 illustrates
Toved costs,

You will soe that the reief foeed costs are constant for all levels of acimity whercas
wnif fived costs decrease proportonally with the level of activity, For example, of the
total of the foed costs is £5000 for 2 month the fixcd costs per undt wall be as follows:

Units produced Fixel cost per omit
il
1 50000
1 500
10} ]
[{ECi 5

Beciuse unet fixed costs are not constant per unit they must be interpreted wath caution.
For decsion-making. it = hetter to work with total fixed costs rather than unit costs,

I pr.h:lin: il = unJih:h' that foeed costs will be canstant over the full nunge ol
actrvity. They may increase in steps o the mamner depicted in Figore 2.4, We shall
discuss the pustihication for assuming that fixed costs are constant over a wids range of
actmvity in Chapter 9.

The distinction between fived and variable costs must be made relatve o the time
period under considerabion. Over a sufficiently long time period of sevoral years,
wirtually all costs are vanable. During swch 2 bong period of time, contraction in
demand will be zncnmp.uni:d I:t_\- reductions in \-irlunﬂ‘_l,- all :al:gpr.ics- of costs. For

, senior managers cin be released, machinery need not be replaced and even
buildings and land can be sold. Similarly, large expansions m activity will eventually
cause all categories of costs 1o increase.

Within shortor time periods, costs will be fived or varisble in relatson o changes in
acimvily. The sharter the tme penod. the greatee the probabalsty that o partscular cost
will be fixed. Conmider a time period of ooe year. The costs of providing the frm's
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FIGURE 2.3 Fixed cosix fa) rual; (B) donit
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vnpn:ratirsa I:ilpm:il_l.' such as dl.'pn:c-nl.il:m and the mlanies of senior pa:mt MHNARETS ire
likely to be Axed m relation o changes i actiaty. Decisions on the firm’s imended
future potential level of oporating capacity wall determene the amount of capacity
costs 1o he mearred. These decisions will have boen made previcusly as part of the
long-term plunning process. Onos these decissons have been made, they cannat casly
be roversed m the short term. Plant investment and abandonment decisions showld
nat be hased on short-term fuctuabions in demand within a partscular year. Instead,
I]'lbj' should be reviewed 'p-l:rindi:au_\- as part of the hng—l:lm phn.n-mg process and
decisions made based on long-run demand over several years. Thus capacity costs will
tend to be fixed in relation to changes of activity withen short-term periads such as onc
vear. However, over long-term penods of several years, significant changes in demand
will couse capacity costs to change.

Spending on some foed costs, such as direct labour and supervsory salaries, can be
adjusted in the short term o reflect changes i actwity. For examgple, if producison
.al:l.iv:it_\- declimes :@melh then direct workers and su.pcn:i:m: I:I'L;a’“ comtinue o be
employed in the hope that the decling in demand will be temporany: but if there s no
upsurge in demand then staff meght eventually be made redundant. IE, on the other
hand, production capacity expands to some cnitical level, additional workers might be
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crupluq:d. bt the process af !\c:n.lilina such workers may take several months, Thus
within a short-term period, such as one year, labour costs can change in response o
changes in demand in o mommer similar to that depicted m Figune 24, Costs that behave
in thas manner are described as semi-lized ar step fxed costs. The disinguishing
feature of step fixed costs is that within 2 given time period they ane fmed within spec-
ihied activity bevels, hat they eventually are subgect to siop increases or decreases by a
constant amount at various critical activity levels xs ilustrated in Figure 2.4,

O discussion so far has wsumed a one-year time pericd. Conssder a shorter time
period such as one menth and the circumstances outlined in the previous parngraph
where it takes soveral months 1o respond to changes in activity and alter spending
levels. Ower wry:hm'H:rm pl:ninck such as ome manth, :pl:rulirl; on direct labour and
supervisary salarics will be foed in relation to changes in activity.

You should now understand that over a given short-term period, such 25 one year,
costs will be variahle, ficed or semi-fixed. Over longer-teem tme poriods of several
years, all costs will tend o change m response o large changes m activity {or to
chunges i the range and varicty of products or services marketed ), and fred costs will
become seme-fwed and change in the manner depicted in Figure 2.4, Because fixed
costs do nod remain fmod in the ang—tnnn. some wribors prnfr:r to describe them as
lvmg-tenn variahic costs, but we shall comtinwe te use the term fixed costs sinoe thes is
the teem most widely used m the Ineratre.

Mote, however, that in the shart term, even though fived costs are normally
assumed to remain unchanged in respanse b changes mthe level of activity, they may
change in respanse to other factors. For example, if price levels increase then some
fmed costs such 2s management salaries will merease.

Belore cnndu.d'mg our discussion af cost behaviour in relation to volums nfacliv:il}-,
we must consder semi-varinble costs {also known as mived costs). These mclude bath
a fixed and a variable component. The cost of maintemance s a semi-vanable cost
comsisting of planned maintenance that = underaken whatever the level of acinaty,
and avanahlo clement that is dircctly related o the level of actinaty. A further cxnmple
of a semi-variable cost is where sales representatives are paid a fixed salary plos a
commission on sabes.

Relevant and irrelevant costs and revenues

For decisson-making, costs and revenues can be classified accordng to whether they
are relevant toa particular decwion. Rebesant costs indd revemues are those finire costs
and revenues that will be changed by o decsson, whereas irrelevant costs and
revenues are those that will not be affected by the decsion. For example, o you ans
Taced with a choice of making a journcy using your cwn car or by public transport, the
car tax and msurance costs are irrebovant, since they wall remain the same whatever
altermative 15 chosen. However, petrol costs for the cor will differ depending on which
altermative 15 chosen, and this cost will be relevant for decsion-makmg.

Let us now constder a further ihestration of the classshcation of relevant and recl-
cvant cosbs. Assume a company purchased mw materials a few years ago for £100 and
that there appears to be no possibility of selling these materials or wsing them m future
praduction apart from in connecbon with an cogquiry from o fermer customer. This
customer & prepared bo purchase a product that will require the wse of all these mate-
rials, but he is not prepared 1o pay more than £250 per uni. The additional costs of
comverting these materals mio the required product are £200. Should the company
accept the order for £2507 It appears that the cost of the order is £330, consisting of
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Thi impact of cost structure an alfing costs

Onee a flight 15 scheduled, aidines are faced with a cost structure where the
varable cost of illing 2 seat is minimal but the fived costs per arcraft relating to
the number of passcngers IuEing a _pnrtil:l.||a.|' ﬂ.ighd. are ulmmrl'_v !1i.3|L The cosis
of takeng a meal represent the main variable costs. The costs of the cabin flight
crew are a step-fooed cost amd the fmed costs include aircralt depreciation, gate
rentals, fuel and mamtenance. Adding one more passenger to an aircraft
therefore results m additional revenwe but has little impact on total cost. How
much? One mdustry study mdicated that yvanking just four of the 141 seats from
ome MD-80 pet would mean an 87,603 annual revenue loss for an aerlme but an
almast meonscguential savings in total costs. Removing only two of 127 scais in
a different arrcraft would sacrifice annual revenue of 351,903, Therefore cvery
scat counts amd this has resubted 0 the mapor wirlines stuffing more and more
scabs into aiecraft. Giant 74Ts, once conligured with nine seals across, now
Frequently have 0L USASr Group Inc. has packed 163 seats mio 727-200 narrow-
body jets that 10 years ago seated oaly 145 United Airlines added frve rows of
scals o its beg DC-10-30 planes in the past decade, rasing the number of seats to
nearly 3 from 232

Soarce: MoCasy, Michact 1{1954) A ine Squeces play: more saas, o legroom,” The Wad Sieer
sl 15 Apnl, pp. B1 and BE.

E100F materal cost and £200 comversson cost, but ths 15 meorrect becamse the £1040
material cost will remain the same whether the order is accepted ar rejected. The
material cost is therefore irrelevant for the decision, but if the order = accepted the
conversion casts will change by £200, and this conversion cost is a relovant cost. IF we
COmpEIre the revenuoe of £250with the relevant cost for the order of £200, 1t means that
the arder shoald be accepted, assaming of course that no hegher-priced orders can be
ohtained elsewhere. The following calculation shows that thes is the correct docison.

Ik nast
accept order Accepl nrder
(Kl £l
Matcnals 100 100
Conversion cosis — 200
Revenwe — L2503
Med costs 100 -1t N

The net costs of the company arc £30 less, or nlternatively the company is £30 betier
off as a result of accepting the order. This agrees with the £50 advantzge which was
suggested by the relevant cost method.

In thss lustratson the sales revenue was relevant o the decision becanse future
revenue changed depending on which alternatve was selected; but sales revenue may
also be imrelevant for decision-making. Consider a sitwation where a company can
meet its sales demand |:|3- pu:\chasing either machine A or machme B. The outpuk of
toth machmes is identical, but the operating costs and purchase costs of the machines
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are different. In thas stuation the sabes revenuc will remain um:han.g:d irn:spr::ti\-: al
which machme is purchased | nsuming of course that the guality of outpat is sdentical
for both machines). Conscguently, sales revenoe & irrelevant for this decision; the
relevant sbems are the operating costs and the cost af the machines. We have now
established an importam prnciple regarding the classification of cost and revenues
for decision-making: namely. that m the short term pot all costs and revenues arc
relevant for decisson-making.

Avoidable and unavoidable costs

Sometimes the forms pyeidable and unmavoidahle costs are used mstoad of relevant
and irrelevan cost. Avoiclable costs are those costs that may be saved by oot adopting
a given alternative, whereas unwvoidable costs cannot be saved. Therelore, omly
avoidahle costs are relevant for decison-making pusposcs. Consider the example that
we used to illestrate relevant and irrclevant costs, The material costs of £100 arc
unavoidable and irrelevant, but the comversion costs of £200 arc avoidable and hence
relevant. The decsion rube is to accept these alternatives thal generate revenues in
cxcess of the avoidable costs.

Sunk costs

These costs are the cost of resouross already acquired where the total will be unaf-
fected by the choice between various alicrnatives. They are costs that have been
created by a decision made in the past and that cannot be changed by any decision that
will be made in the futurne. The cxpenditune of £100 on matenials that were no longer
required, referred o in the preceding section, is an example of o sunk cost. Similardy,
the written down values of assets prevsously parchased are sunk costs. For example, if
2 maching was purchased four years ago for E100 (00 with an cgpected lofe of e
years and nil scrap value then the written down value will be E200000 if straight line
depreciation & used. This written down valoe will have to be wntten off. no matter
what possible alternative future action might be chosen IF the machine was scrapped,
the £20 000 wouald be wntten off: il the machine was wed for productive purpases, the
E£200 K0} woald still have o be written off. This cost cannot be changed by any futare
decsion and is therelore classified as 2 sunk cost.

Sunk costs are irrelevant for d:-ci:inn—malchg. but thc'_\- are d‘istinguish:d from rrel-
cvant costs because oot all irrelevant costs are sunk costs. For example, a comparison
of two albernative production methods may result in identical dercet material cxpen-
diure for hath altcrnatrves, =0 the direct materal cost ix irrelevant becasse it will
remam the same whichever abternative is chosen, bat the material cost is not sunk cost
since it will be mcurred i the futare.

Opportunity costs

Same costs for decsion-making cannot normally be collocted within the accoumting
system. Costs that are collected within the accounting system arc based on past
payments or commimends o pay at some tme inthe future. Sometimes it s nocessary
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EXAMPLE 2.2

for d::isinn—makina ko irnpuir: costs that will not n:qu.in: cash nut|:|.)‘s. and these
imputed costs are called opportunity costs. An apperianity cost is a cost that measures
the opporiunity that is lost or sacnficed when the chosce of one course of action
requires that an alternative course of action be grven up. Consder the iformation
presented in Example 2.2

It is important o meto that opportunity costs only apply to the use of scarce
resources. Where resources arc not scarce, no sacrifice exists from using these
resaurces. In Example 2.2 if machine X was operating at B0% of its potential capacity
then the decision to accept the contract would not have resulted in reduced
production of product A, Consequently, thers would have boen no loss of revenue,
and the DPpL‘-I'tI.ImI-lj' cost would be zero.

You should now be aware that opportunty costs are of vital importance for decison-
making. If no altornative use of resources exist then the opportunity cost s zoro, bat if
resaurces have an altemative use, and are scarce. then an opportuniy cost does exist.

A company has an opportunity to obtain o contract for the prodection of a
special component. This companent will require 1) hours of processing on
machine X. Machine X & working at full capacsty on the production of product
A, and the oaly way m which the contract can be ulfilbed 15 by reducing the
output of product A This will result in 2 lost profit contribution of £2000 The
contract will also result in additional varable costs of £1(00.

H:'I:I'u:mn'lpﬂ.ny takes an Lhe contract, ot wall sacnfice npl'u:ﬁln:nu'h'ihuian al
L2000 fram the lost output of product A This represents an opportunity cost, and
should be incladed as part of the cost when negotbing for the contract. The
comtract price shauld 2t least cover the additional costs of £1000 plus the £200
oppartunsty cost to cnsare that the company wall be hetter off i the shart term
by soccepting the contract.

Incremental and marginal costs

Incrementnl {alse called differentinl} costs and revenwes are the difference berween
costs and revenues for the corresponding items under each alternative being
conssdered. For example, the incremental costs of increasing outpat from 1000 to 11040
units per week are the additional costs of producing an cdra 100 units per woek.
Incremental costs may or may not melude fixed costs. I fied costs change as o result
of a decision, the increase in costs represents an incremental cost. 1 fixed costs do not
change a5 o result of a decision, the meremental costs will be zero.

Incremental costs and revenues are smilar in principle 1o the coonemast's concept
of marginal cost and marginal revense. The main difference is that marginal
ooslrevenue n:pn:scnl:lhu: aclditional costfrevenue of cne extra unik ofuul:putwhcmas
incremental costrevense represents the additional costirevenue resulting from a
group of additional units of output. The economist noemally represents the theoretscal
relatiomship hetween costirevenue and cutput in berms of the murginal costirevenue of
single additional uniis of sutput. Wi shall sce that the sccountant s normally moere
intercsted in the incremental cost/revenue of increasing production and sales o
whatever extent is contemplated, and this s most unlikely 1o be a single unit of ougpue.
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Job costing and process costing systems

There are two basic Iypes of sysboms that :nrnp.ln.i:s CAM aﬂngx =, ]n:b -m-:ling and
process costing systems. Job costing relates to a costing system that is required in
organizations where each unit or baich of cutput of 2 product or service 15 enigue.
This creates the need for the cost of each unit to be calculated separately. The twem
“job this relates 10 cach wnigue unit or batch of output. Job costing systoms are used
in endlustrics that provede custemized products or seraces. For example, accounting
frms provide customened services to clients with cach client requiring seevices that
consumie different guantities of resources. Engincering companies often make
machmes to meet mdividual customer specifications. The contracts undertaken by
corstruction and civil engineering companses differ greathy for each customer. In all af
thiess ceganizations costs must be truced bo each idividual customess order.

In conlrast, process costing relates o these situations where masses of identical
units are produced and it 5 unnecessary to asign costs 10 mdividual units of output.
Producis arc produced in the same manner and consame the same amount of drect
costs and overheads. It is therefore unnecessary 1o assign costs o individual units of
output. Instead, the average cost per umit of output 1s caboulated by dividing the wotal
costs wmigned bo o product or service for a peeosd I:i_r the number af units of output for
that p-:r.lnr! Industrics where procoss I:I:Etma i wu:||:|_'f used include chemecal
processing, ol refining, food processing and brewing.

In practice these wo costing systoms represent catreme ends of a contmuum. The
output of many organmabions requires a combination of the elements of both job
costing and process costing.

Maintaining a cost database

In the previoss chapter we noted that a cost and management accounting system
shauld generate information to meet the follkwing requerements

1 toallocate costs between cost of pcm-cfs sold and mventories for miernal and
external profit measurement and imventory valuatson;

2 N.lpl’u#'id: relevant information o |'H':|p IMIRARETS muke betier decisions:
3t provide mivrmatwan for plannmg, control and performance measurement.

A database should be maintzined, with costs appropriately coded and classificd, so that
relevant cost information can be extracted 10 meet each of the above reguirements.

A sutable coding system enables costs 10 be accumulated by the required cost
abjects (such as products or services, departments, responsibility contres, distribution
channcls, ote.) and also to be classificd by appropriate categarics. Typical cost classifi-
cations within the database are by categories of cxpense (direct matenals, dircct
labaour and averheads) and by cost behaviour | fmed and variable). In practice, direct
materials will be accumulated by cach individual type of marenal, direct labour by
different grades of labour and overhead costs by different categores of indircct
cxpenscs (g, rent, deprecialson, saperasion, el ).

For inventary valumtion the costs of all partly completed producis {(work in progress)
and ensold finished products can be extracted from the database to ascertam the total
ol unigm:ﬂ to inventorics. The cost of Ecu:u:h sold that ix deducted from sales

revenues o compute the profit for the period can also be cxtracted by summimg the
manufacturing costs of all those products that have been sold durmg the pernied.
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The allacation af costs 1o products is inappropeinte for coxt comtrsl and pergormance
meesarement, as the manufacture of the product may consist of several different oper-
ations, all of which are the responsshility of different mdivdualks. To overcome thes
problem, costs and revenues must be traced to the indneiduals who ane responsible for
incurring them. Thes system &5 known as responsibility aceosnting.

Respansthility acoounting invalves the creation of responsibility centres. A respon-
sibility centre may be defined as an crgamzation unit for whose performance a
munager & held acconntable. Responsibility accounting cnables accountability for
hancial results and outcomes to be allocated to mdiveduals throsghaout the oegani-
zabion. The objective of responsibility accounting s 1o measure the resalts of cach
r::pnnsibiﬁt_\- centre. It invobves aﬂ:urnu|uli:ng costs and revenwes for cach :n:spunsi-
hality centre so that deviations from o performance target (typscally the budget) can be
attributed to the indivsdual whe is accountable for the responsibility centre.

For cost confral and perf ce e i the accountant produces
performance reports ot regular intervals for coch responsibality centre. The reports
are generated by extracting from the database costs analysed by resporsibility centres
and categories of capenses. Actual costs for cach item of expense listed on the
p-:rﬁm'rnauu: repoard should be mu'npu:\ed with budan!ud costs so that those costs that
o nost conform o plan can be pinpainted and mvestigated.

Future costs, rather than past costs, are required for decision-making. Therefore
costs extracied from the database should be adjusted for anticipated price changes.
Wi have noted that classefication of costs by cost behaviour s imporiant for evaluating
the fmancial impact of expanston or contraction decsions. Costs, however, are not
clussified a5 relevant or errelevant within the daizbase becase relevance depends on
the circumstances. Consider a situation where a COMpany = n.qgnl.iating u conract for
the sale of oac af its products with o customer in an overseas country which s not part
of its normal market. I the company has temporary excess copacity and the contract =
for 100 units for one month analy, then the direct labour cost wall remain the same iere-
spective of whether or not the contract is undertaken, The direct labowr cost will
therefore be irrelevant. Let us now assume that the contract is for 100 units per month
for three years and the company has cxcoss capacity. For long-term decssons direct
labour will be a relevant cost becawse if the contract = not undertaken direct labousr
can be redeployed or made rodundant. Undertaking the contract will result in addi-
tiomal direet labour costs.

The above example shows that the dlassification of costs 25 rebovant or irrelevany
depends on the circumstances, In one situation a cost may be relevant, but s anather
the same cost may not be relevant. Costs can oaly be classificd s relevant or irelevant
when the circumstances hive been identlied relating to a particular decision.

Where 2 COMmpany sclls many prndul:l:. ar services their pmfitubilil‘y should be
munstored at regular intervals so that potentially unprofitable products can be high-
lighted for 2 more detailed study of their foture vishilig. This mformateon is extracted
from the database with costs reported by categories of expenses and dwaded mio theer
fixed and varable clements. In Chapier 100 we shall focus in more detail on
productscgmented profitabality unalysis. Finally, you should note that when the activ-
ities of an organaation consist af a serics of common or repetibtive operations, rgets
or standard pmliu:t combs, rather than actual cosks, may e recorded m ibe databiose.
Standurd costs are predetermined costs; they oo target costs that showld be incurred
under efficient operating conditions. They should be reviewed and wpdated at
periodic miervals. If product standard costs are recorded in the database there 15 na
need continuously 1o trace costs to products and therefore a considerble amount of
data processing time can be saved. Actual costs, however, will still be traced to respon-
sibility centres [or cost control and perfermance evaluation.




The following ftems relate tothe boarning ohjectives Estod at the begmnning of the chapter.

& Explain why it is necessary to undersisml the meaning of differend cond terma.
The term “cost” has mulbiple meanings and different types of costs are wsed o
different situations. Therebore, a preceding term must be added to clandfy the

assumptions that undierlie a measurement.

& Defime ood illustrate o cost abject.
A cost object & any activity for which a separate measurement of cost & required. In
ather words managers often want 1o know the cost of something and the ‘thing” that
they want to know the cost of is a cost object. Examples of cost objects incledie the
cost ol a now product, the cost of operating a sales outlet and the cost of operating
a specific machine.

& Explnin the meaning of each of the key ternss listed st the end of this chapler.
You should check your understanding of each of the terms listed in the key terms
and concepts sccton below by referring o the page numbers that are shawn in the
pamnthu::fnllwing cach k.c_\-h:rm.

& Explain why in ihe short term some costs aml revenues nre mot relevani for

Heciaion-muking.

In the short teem some costs and revenves may remain unchanged for all aberna-
tives umder consideration. For example. if you wish to determme the cosis of
driving to work in your own car or osng public transport, the cost of the mad fund
taxation hoence and insarance will remam the same for bath alteenatives, assuming
that you intend Inh::p your car for leisure Purpsecs. Thercfore the costs of these
items are not relevant for assisting you in your decsion o travel wowork by pebbic
tramsport or using your own car. Costs that remain enchanged for all alternatives
under consideration are not relovant for decisicn-making.

Distinguish hetween jub costing und process costing,

A job costing system relates bo a costing, system where cach unit or batch of outpat
of product(s) or servico(s) 5 unique. This creates the need for the cost of cach unat
or batch to be caloulated sep.umi:!'_l,-. In comtrast a process l:l:ul:in_g system relates o
situations where masses of ideatical unis or batches are prodoced thus making 1t
unnecessary bo assign costs bo indsadual units or batches of output. Instead, the
average cost per unil or batch of output is caloulated by dividing the total costs
mssigned o a product or serace for the penod by the number of wnis or batches of
output for that period.

® Describe the three purposes for which cost informution is reqoired.

A post and cmk @occ " g sysi should generaic infsrmation fo mect

the following roquirements:

[a} o allocate costs between cost of goods sold and imventories for internal and
external profit reporting and inventory valuation;

(k) to provide relevant information o belp managers make better decisions;

() o provede informatson for planning, control and performance measuremend,

A datahase should be maintasned with costs appropriately coded or classificd, so that

relevant information can be extracted foe mectmg each of the above requirements.

BUMMARY 4%
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)

;i- "-’. Key terms and concepts

avdable posts {p 37} marginal costirevenue {p. 18)
cosd allocatsans (. 30 mrined coeds (p. 35)

cost ohject (p. 28) cppuetunity cost (p. 35}
differential casis (p. 38) perniod costs (p 30

diredt costs (p. 28) prime cost (p. 240

direct labour (p. 19) pracess costing (p. 34)

direct materials {p. 19} product costs {p. 1k

fized costs {p. 33) relevand costs and revenues {p. 15)
incremental costs (p. 38) responsibility acoounting (p. 41
indirect oosts (. 28) respomsibility centre (p. diF)
indinect labour costs {p. 29 st - fied. ot (. 35)

indirect matenals (p. 295 sz mi-variable costs (p. 35}
irrelevant costs and revenses (po35) step fixed costs (p. 35)

jabr costing {p. 35 sumk cost (po 37)

long-ierm variable costs {p. 35) unzvoidable costs {p. 37)
manefacturing averhead (p. 29) varizhle costs (p. 32)

Key examination points

First year management acoounting course examinations frequently imvedve short essay
questions requiring you to describe varsoos cost berms of to discuss the concept thae
different costs are required for different purposes (see Boview problems 2.24-2 31 for
cxamples). It s therclore important that you understand all of the cost terms that have
been described in this chapter. In particular, you should be able b explain the context
within which a cost term 15 normally uscd. For example, a cost such as wages paid 1o
casual labaurers will be classafied as mdirect for inventory valuation purposes but as a
direct charge 10 a responsshility comre or department for cost control purposes. A
common error s for students to produsce a very short answer, but you must be
prepared bo expand your answer and o melude varous stuations within which the use
of a cosl berm 15 a'pptugriabc. .r\.huajr:. make sure THHUr answer inchudes illustrations of
cost terms. Multiple choice questions are alse often st on topics included in thes
chapter. Review problems 2.17-2.23 are typical examples of such questions. You
should now attempt these and compare your answers with the salutions.



Assessment material

The review questions are short guestions that enable you o asess your under-
standing of the main topecs included in the chapier. The numbers in the paren-
theses prm-i.d: Yo with the pagc numbers io refer 1o i‘f_'rnu. cannol anseer i
specific guestion.

The revicw problems are more complex and reguere you to relate and apply
the chapter content to various business problems. The prablems are graded by
their level of difficulty. The multiple-choice questons ane the loast demanding
and normally take bess than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the book.
Further review problems with solutions for this chapter are available on the
accompanying website www.drury-online com. The website meludes 2 Sandent s
Munual and an fastrnector's Mamuel. Students can acooss both guestions and
answers from the Sudents Monual and the quesisons from the frstncior’s
Manual. The answers to problems in the Irstructor's Momal are available only 1o
lecturers on the lecturers password-protected scetion of the wehsite,

The wehsite alse inchudes aver 2 case study problems. A list of these cases is
provided on pages 584-5. The Electronic Brards case 5 2 case study that is
rebevant to the intreductory stages of 2 management accounting course.

Review questions

21 Define the meaning of the term *cost ohject” and prowvide theee examples of
cost ohyects. (. 25)

23  Ihstingush between a direct and indirect cost. {p 28)

23  Descrbe how a given direct cost item can be both a dircct and mderect cost
fpr. 29

24 Provide examples of each of the following: {2) dircct lobour, () indinect labour,
() dircet matcrsals, (d) mdirect matonals, and (£} mdirect expenses. (o 29)

25 Explain the meaning of the terms: (a) prime cost, (b) overheads, and [c) cost
albacations. (pp. 29-30)
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2.7

2B

18

2.10
211
212
213
214

Distinguesh hetween product costs and perod costs. (p 34

Provide ::a.mplvu-nd' decisions that n:qui.lr. knm']-:ﬂ.g: of how costs and
revenues vary with different bevels of activity. (. 32)

Explain the meaning of each of the followeng terms: (a) varinble costs, (h) fixcd
costs, () semi-fixed costs, and {(d) semi-variable costs. Provide examples of
costs for sach of the four categones. (pp 32-35)

Diistenguesh between relevant (avoidable) and irrelevant {unavoidable) costs
and prowide examples of each type of cost. (pp. 35-37)

Explain the meaning of the teem “sunk cost™. {p. 37)
Distinguesh hetween incremental and marginal costs (p. 38)
What is an opportunity cost? Grve some cxamples. (g 37-38)
Distinguesh between job costing and process costing. (p. 79)
Explain responsshility accounting. [ 40)

Review problems

215

2.18

Classely each of the following s bemg usaally fixed (F), vanable { V), scmi-
fized (5F) or semi-variable (SV):

{a) direct laboar;

{b) depreciation of machinery:

(£} factory rental:

(d} supplies and ather mdirect materials;
(e} advertismg;

(f) maintonance of machinery;

(g) factory manager's salary:

{h} supesvisary personnel;

(1) royalty payments.

Which of the following costs are bikely to be controllable by the head of the
production department?

{a) price paid for materials;

(by churge for lloar space;

(£} row matenals used:

{d} electricrty used for machinery;

(e} machmery depreciation;

(f) direct labowr;

(g} insurance on machinery;

(h) share of cost of industnal relations department.

1f actual outpust s lower than bedgered oatput, which of the followmg costs
would you expect to be lower than the onginal budget?
A Total varable costs
B Tal fixed costs
T Wariable costs per unst
D Fixed costs per unit
ACCA Foundarion Paper 3
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AGSESSMENT MATERIAL

Which ONE of the following costs cound 30T be classifsed 2= a production
awerhead cost in a food processmg company?
A The cost of renting the factory building.
B Thesalary of the factory manager.
C  The depreciation of cquipmcnt kecated in the materials store.
[} Thecost of ngredients.
CIMA Manag A i Firmo P

The following data relate to two output levels of a department:
Machine hours 17 000 18 500k
Oherheads £246 500  £75] TS

The varable vverhead rate per hour s £3.50, The amount af fmed overboads is:
A £5250
B £59 500k
C  L187 (iHy
D f246 5H
CIMA Stage 1

Prime cost is:
all costs imcurred in manufactuning a product:
the total of direct costs;

the material cost of a product;
the cost nfupt:nl.ing a ﬂ:pnrtrm:nt.

on=s

CIMA Srage 1

A diredt cost is a cost which:

is incurred as n direct conseguence of a decisson;

can be economacally identsfeed with the item being costed;
cannat be cmnn'rnil:nﬂ_\.- ideniehied with the ilem |1|:-u15 costed;
is immediately controllable;

i the responshality of the board of directors.

mogne»

CIMA Stage 2

‘Which of the following would be classed as indirect labour?

A amembly workers in a company mamfactonng televisons;
B stores asastant in a Fachory store;
C  plastorers in a construction company;
D an aodit derk in a firm of auditors.
CIMA Simge 1 Cost Acoownting

Fizxed costs are conventionally deemed to be:

comstant per amit of outpul

constant i todal when production volume changes;
outside the mM!ﬂdmmagﬂrﬂ:nL‘

thase unaffected by inflatson.

gnes

CidA Simge | Cosr Accommdng
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2324

225

2.26

.27

228

22

Prepare o report for the Managing Dircctor of your company explaining how
costs my be classified by their behaviour, with particular reference o the
effccts bath on total and on unit costs. Your report should
() say why it is necessary to classify costs by their behaviour, and
(m} be dlustrated by sketch graphs within the bedy of the report.
{15 marks)
CIMA Stage T Accounting

Diescribe three different methads of cost clasificateon and cplain the atili
of each method.

{17 marks)
ACCA Level | Cocting

Cost classifications wed in costeng mclude:
{1} period costs
(m} product costs
{mi} variahle costs
() opporiunity costs
Required:
Explain each of these dassifications, with examples of the types of costs that
may be imcluded.
{17 marks)
ACCA Lewel § Cositng

{a) Drescribe the role of the cost accountant in a manofacturing organization.
18 markr)
(b} Explain whether you agree with cach of the fellowing statements
(1) ‘Al direct costs are varniable”
{n) ‘“Vanable costs are controllable and fived costs arc nat.”
{1} ‘Sunk costs are irrebevant when providing decsion makmg
information.’
{9 marks)
{(Tital 3 7 mmarks)
ACCA Level | Costing

‘Cost may be dlassified in o varicty of ways according to their natare and the
infermation nesds of management.’ Explain and discuss this statement,
lhstrating with examples of the cdussifications required for difforent purposes.
{22 mrﬁ:r}
FC5A Mmagement Accouniing

It is commonly suggested that @ management aceounting system showld be
capable of supplying different measures of cost for different purposes. Youw are
requircd ko sct oud the main types of purpose for which cost informatson may
b n:q'u.in:d in a businzss utganizutian and to dscuss the altemnatve measunes
of cost which might be appropriate for coch purpose.

TCAEW Mimagement Accouriing
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233 Suenk and opportunity cosis For decision-making
Mrs Johnston has taken out a lease on a shop for a down payment of £5000.
Additonally, the rent under the lease amounts to £5000 per annum. If the
lease s cuncelled, the initial payment of £5000 e ferfeit. Mrs Johnston plans
ter use the shop for the sale of dothmg, and has esttmated operations for the
next twelve months as follows:

g1 V£l

Sales 115 D00
Levs Walwe-added tnx (VAT 15 D00
Sales Less VAT HUH ]
Cost of goods sald 30000
Winges and wage related costs 12000
Rent including the down payment 10 D
Rates, heatmg lighting and insurance 13 000
Aadit, legal and gencral expenscs 2000

A7 Dl
Met profit bofore tax _13 00

In the figures no provision has been made for the cost of Mrs Johmston bat it is
estimnted that one half of ber time will be deveted to the business. She &
undeeided whether to comtinuwe with her plans, because she knows that she can
sublet the shop to a friend for o monthly rent of £550 1 she does not wse the
shop hemself.

You are reguired toc
{ay {1} cxplam and identify the sunk” and ‘opportunity’ costs in the sstuaton
depicted abeve:

{u} state what Jr\ci.';inu Mirs Johnston should make accordmg to the

information given, supporting your conclusion with a fmancial

statement;
{17 mvarks}
(b} explain the meaning and use of ‘notsonal” (or mputed’) costs and guote
i supporting examples.
{4 marks)
{ Total 15 mrarks)

CIMA Foundmtion Cost Acootumting T









Cost Accumulation for
Inventory Valuation and Profit
Measurement

3 fccounting for direct cosis

o Gost a;isiEmTI-B‘ﬂt far indirect costs

B Acmun;;mg entries for @ job costing system
& Process costing

T . Joint and by-product costing

8 Income effects af afternative cost accumulation systams

This section foecuses mamly on assgning costs to products te separats costs incarred
duri.nga p:ri.ud hetween costs DJgn-cu:h sald and the |:|m.'.i'n3 imtnh:ny valuation. The
eatent o which prodoct costs accumulated for mventory valuation and profit meas-
urcment should be adjosted for meeting decision-making. cost contral and
performance measurement requirements is also briclly considercd.

Chapter 3 is concerned with the recordig procedures for direct labour and mate-
rials. This :h.ipdzr also focuses on the materials contral pmc:dum. methods of estab-
lishing optimal stock levels and alternatve approaches to scheduling matenals
requiremonts. Chapter 4 zims to provide yow with an understanding of how costs are
assigned te cost objects. In particular the chapter focuses on the assignment of
mnderect costs using traditional costing systems. In Chapier 5 the emphass s on the
a.-n:num.ing entrics necessary b record transactions within a jub l:nsl:ing sysbem. The
msues relating 1o a cost accumulatson procedure for a process costing system are
described in Chapter . Thes i a system that is applicable 1o industries that produce
many units of the same product during a particular period. In Chapter 7 the problems
associated with caleulating product costs in these indusiries that produce joint and



I:r_l.'-pmdud: are discussed. The final :hapbcr in this section is concerned with the
altermative accounting methods of assigning fixed manufacturing overheads 1o

products and their implications for profit measurement and inventory saluation.



Accounting for direct costs

gormed as cether direct or indirect costs. ¥ou should be able to recall that direct costs
are those costs that can be specifically and excluswvely ideatificd with o partcular cost
n'bisctuﬁmhﬂhndnmhumnthshﬂﬁmlﬂh npnll.i.mlumﬂd:iﬂut_ln this,
and the nest five chapters, wio shall asseme produects, services or costomens” orders are:
the cost abjects.

¥ou will see in this :hapburt'hul. thun.qrmnl: of direct labeur and n'u'bu'r-ll b
cost ohjects Ly a the r ion of suitable dencalice
dures to wentify r]uqnmulynndpnuu af the resowrces consumed. At mal:lza,u
throughowt the chapier it will be posnted out that indrect lzbour and matenal costs
are classfied as overheads and t]'lumd:mnnlgnnﬂ bt overheoad acocounts classifsed

3 In the previous chapter it was pointed ot that labour and material costs can be cate-

LEARNING OBJECTIVES

Adlter Itl.li_'f'-l13 this :hphﬂr. yo should he able to:
distinguish hetween payrall and kshowr cost accounting:
describe the rnnb:nal: recordmg procedure;

lzim the aco of haliday pay. overtime premmums, employment costs,
idle time, :mhma.mlddl.ﬂq:rﬂ materials handling costs;

» distinguish between first in, first ot (FIFO), last in, fest ot (LIFO) and average cost
methods of stores pricing

Justify which costs are relevant and should be induded in the caleulation of the econcmic
arder quantity (EOQ);

caloulate the EOC) usng the formula and izbalation methods;

deseribe the ABC classification meghod;

describe materials requirement planning (MR} systems;

outline the mam features of just-in-time sysbens,
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TER 3 ACCOUNTING FOR DERECT COSTS

'|1t_'f the iype and lacation nrcv:p-cn.ﬂ:. FOC'EI:HMPIL‘.'H‘J'IL‘:I'\C workers are unnu:up.i:d for
short peniads of tme it will be recommended that the costs should be charged to an
idle time overbead account for cach depariment. In some situations, indirect kebowur
and materinks costs may not be casily sentifiable with a particular department and the
casts will be assigned 1o an appropriate ovechead account for the business unit 2s a
whaole. For example, vou will sce that matenials handling expenses are charged 1o a
material handling expenses overhead account for the whiole business unitsince it 1s not
passible to sdentify the costs with a parboular department.

Indirect lahour and material costs are assgned to overbead accounts dassified by
type und bocation of cxpense for cost control purposes so that management can
moniter such costs and prinriti:: areas for cost redechion. In a.ddil:iu'n.. manufac-
turing indirect labour and material costs must be assigned o products for imventory
valuation purposes. Ax this stage you should note that the processes of accumulating
indirect costs described m this chapter enables the costs to be more accurately allo-
cated to products. However, the mechanisms that can be used 1o allocate the
indirect costs from overhead accounts to products will mot be explamed until the
next chaper.

The crnp]'l:uiis Ihmuahnut the= cha.ptl:r & on how labour and materials costs that
have already been incurred should be accumulaved for allocating costs between costs
of gaods sald and inventories for intcenal and cxternal profit reporting parposes. For
deciston-making the emphasis is on wsing future costs rather than past cosis, so the
aceumulation of past costs is gencrally not rebevant for decsion-making. For
example, many companies abtain customers” orders by submitting bids or quotations,
which, if accepted bocome the agroed sclling prices. The assgnment of actual costs
incurred my pru-.rid: useful feedback informateon on the mum-cynf the bids, and
help to improve the acouracy of future bads, hut past costs are normally nat directly
used for decision-making. Exceptions do cxist, bowever, such as garages that charge
for repairs on the basis of actual costs incurred. In these circumstances, the
approaches described m this chapier can represent a direot inpuet for determining the
selling prices.

An understanding of the process of accounting for lahour and matenals requires a
lml:rwkﬂ‘g: of the ap'paupciab: :r\cnncnﬁng prmc&urﬂ and documentation. To 5dr|1|:||i.fy'
the presentation, and help you understand the recording procedures, manual derscal
proceduares are described. You should note, however, that in most organizations the
recording procedures are computerized. Mevertheless, the basic principles described
in thes chapter sull apply.

Finally, besides focusing on accounting for lnbour and materials this chapter alo
describes the materials control procedure, methods of establshing optimal steck
leveks and altcrnatve appraa.cﬁ:: o ::h.tduiing materials :r\cqu.irr:ml.'n!s-..

Accounting for labour costs

Accounting for laboar costs can be diveded mio the following two distinct phases:

1 Computations of gross pay for cach employee and caleulation of paymenis o
be made to employees, government, penswon funds etc. {Le. payrall
arcoamiing).

2 Allocatsan of labour costs 1o cost abjects such zs products or seevices,
indmidual customers” orders and overhend accounts (e, labour cost

acoouniing).
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Payroll accounting

Payrall accounting requires the provasion of information relabing to an employec’s stten-
danoe time, details of absentecism, bourly rates of pay, and detzals of vanows deductions
such as tax and Matonal Insurance. Clock cunds or absentecism reports provide the
husic indormation for the caloulation of attendance time, and the u'rlplu:.ln: s persomal
record cand prostdes details of the various deductions. Where incentive payment
sysbems are m operatson, piccewark tickets contain details of the number of Bems
produced by cach employee, and this is multiplied by the rate per item 10 gove the total
weekly wage. Where honss schemes arc in operation, the total pmyment will be based on
an attendance tme (the time rate wage) plus a bonus. The time mee wage is obtained
{ram the clock card and the banus detagls from the job card. Under a bonus scheme, asel
teme is allowed For coch operation and 2 boaws is pasd based on the proporton of time
that s saved. An illostration of 2 boows system s given in Example 3.1,

In the siuation descrbed i Example 3.1 the tme allowed will previously have
been recorded on the pob card, and the 2ctual time taken will be entered on the card
whin the oporation is completed. The bonus can then be caleulated and recorded on
the employee’s record card, which becomes the basis for determining the total wockhy
bonus to be mcluded on the payredl. In most ceganizations the payroll accounting
Tamctson will be -cnrnpui:nl:ﬂ!

You should note that the ohjocine of an incentve schome is 10 benedfit both the
employer and employee. Comsider a situation where an emploves = paid £8 per hour
and m one hour produces 10 umits. The average labour cost per wnat will be 200800 Ti
stimulate production, n piecework system s introduced where woarkers are pasd £0.70
per unit produced. Assuming that this resalts m an merease m productivity to 12 units
per hour, the hourly mte would increase 1o £8.40 (12 = £0.70). The overadl effect is
that there = an increase in the ]'IDI.I.TI:f rate of the crnp]n}w and a reducton in the
labaouar cost per unst produced for the employer (from £0080 v £0.70).

The time allowed for a specific operation is 20 boors and the actual time taken ~ EAMPLE 3.1
by an employee was 16 hours. A honus schome is in operation where employoes
recerve a bonus of 30% of the tme saved. The hourly wage rte is £8 per howr.
The emplayee., having warked for 16 hoars, will recerve o ime rate wage of
E£128 (16 houwrs at £8) ples o bonues of £16 (505 of 4 hours saved at £8 per hour).

Labour cost accounting

The objoctive of labour cost accountg i to rocord the amount of time that
emphyyees hive taken on vanows activities. The ime spent on providing a service boa
spocifiic customer, or manufactuning a specific product, s recorded on sowrce doce-
menis, such as time sheets or job cards. Details of the customer's account namber, job
numbser ar the product’s code are also entered on these documents. The employee’s
hourly rate of pay & then entered so that the deect labowr cost for the employee can be
assigned to the appropriate cost object. For indirect labour costs the same procedure
applies with the wwerhead account number to which the costs should be assigned being
entered on the source documents.
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Somectimes productive workers will be unoccupied for short perads and idle lime
cards are used 1o record the amount of wile or waiting time incurred. The amount of
idle time is costed at the bourly wage mto and charged to an idle tme overbead
apcount for cach depariment. An entry should be made on the card indicating the
reasons for the sdle time. Periodically, a report should be compiled for each
department. showing a breakdown of the idle time and the proportson that it repre-
sents of recorded direct labowr howrs. In many organizatsons the recordmg procodurcs
for accounting for labour will be computenzed and the souree documients wall anly
exist m the foem of computer records.

Some categories of kehour, such as general labourers or superasion, may be engaged
on numerous activities and it wouald not be feasible to record minute amounts of tme
om cach activity. The labour vosts of these employees should be demved from: payroll
details and charged to departmental overhead aocounts for supervision or gencral
labour. The procedure for accounting for overheads is explained m the next chapter.

Accounting treatment of various labour cost items

Holiday pay, overtime and shift premiums

Haliday puy received by employees whose labour cost s normally regarded as direct
should ke charged to activities by meams of an inflated haarly rate. For example, o the
employers i normally pasd £8 per hour for 2 4i-hour wock and is entitled o sis weoeks
annual holiday he or she will recerve a izl of £1920 holiday pay (s wecks ot £320 per
woek). Assuming that the employes works the remaining 46 weeks, the attendance
time will amount to 184 hours (46 wecks at 40 hours per weck). Dviding £1920 by
1840t howrs grves an addition of approximately £1.04 per hour to the employee’s hourly
wage rale to ensure that the holiday pay & recoversd. The advantage of this approach
is that h.ul.lﬁ_\.- ey & treaded os a direct labour cost.

(bvertime prensioms and shift-work preminms are incloded as part of wverheads, 1
overtime premeums are charged derectly to productsiserveces or costomess” orders
undertaken during the overtime or night-shift penod, they will bear higher costs than
those produced duning a regular workmg weck. Overtime and nighe-shife wark =
usually mecessatated by a geneeally high level of activity, not by specific products or
customers. [t i therefore inappropriate to record activitics undertaken during
awertime or nish.i hours as |1|::iu|g more cmil]_l,- than their counterparks undertaken
during, say. a regular cight-hour day. I, however, the avertime or shift premiums are
a direct result of a customer's urgent request for the completion of the oeder and not
due to the general pressure of work, then the overtime or shift premiums showld be
charged directly to the customer. It is important that cvertime and shift premiums are
alsa anahsed by departments for cost contral purposes.

Let us now examine the comments made m the preccding paragraph with the aid of
a :ir|1|:|||.' illustration. Cansider a situabion where an crnplup:c = pai.d tzmic and a half
for weekly hours worked in exeess of 40 howrs. Assume that the employes warks for 50
howrs and that the 10 haurs of avertime were spent on a particular activety. The hourly
wage rate is £8. The employee’s weekly wage will be caleulated as follows:

Mormal time rate wage: 50 hours at £8 40
Ohverbime premium (12 % 10 hours at £8) _E4l
£440



MATEAMALS RECOADING PROCEDURE

The narmal time rate Wigs will be allocated to the actvities on which the :rrq)htjlnt
was cogaged duning the period, but f the overtime was a result of demand excecding
praductive capacity. it would be unreasonable to charge the overtime premium to the
particular actrvity merely hecaose it was scheduled to be produced during the
avertime periad. In such circumstances it would be preferable o charge the overtime
premium ta the sppropriate overbead account, the total of whach would be appor-
tromed o all activitres worked on durng the perod.

Employment costs

In addition to the wage and salary paymenis i employces, the employer will meur 2
number of other costs that are incdental to their employment. These costs include
such items as the employer's share of National Insurance contributions and pension
Tund contrbutions. Seme firms record employment costs as overheads, but o s
preferable to caloalate an avernge hourly rate for employment costs and add this o
the hourly wage rate paid to the employees. For example, the employer may be
responsible for employment costs of £40 for an operative whao s pasd E8 per hour fora
Ai-hour woek. Here we can establish that the employment costs are £1 per hour and
this cost can be added to the hourly wage rate of £8 per bour, giving a total rate of £9
per hour. This approach is conceptually preferable to the alternatve of chargmg the
£40 to an averhead aceount, since employment costs are o fundamental part of
acqquiring labour seraces.

57

Materials recording procedure

According 1o a survey by Dirury and Tayles (2000) of 176 UK arganizations the cost of
direct materials represented the dominant costs in manufacturing organtzations,
averaging 51% of total costs for the responding organmations within the manulac-
1|.1r.ing sector. The ul:l:l:rumli.ng and control of matermals is therelore of wital :irnpm'-
tance in manufacturing organizations. In the remainder of this chapter the
mechansms for recording and controlling muterials are explamed. Becawse of the
importance to the manufacturing sectar the foous is mainly on manufactunng organ-
tzations but the mateninks recording procedure that s described 15 also applicable to
non-manufacturing organizations. The matenals recording procedure imvolves the
follwwing stages:

starage of materials;

purchase of matorials:

receipt of materials;

issue of materials;

assigning the cost of materials to.cost objects.

T simpﬁl:_\- the pr:scn!a.'li:m. and ﬁuip}w unddierstund the n.'cnrdi.ng pn:u::dl.u::. the
Tallowing sections describe the clenical procedurnes for cach of the above stages. You
should node, however, that in mest organizations the recording procedure s comput-

enzed wsing hancading and sther forms of oo-lme informabion recording. The source
documents that are described and dllustrated are bikely to cost only in the form of

computer records,
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Storage of materials

In a manufacturing organization the stores department will he responsible for
ensuring that optimal stock levels are mamtamed For each item of material mostock.
Thus, to control the quantity of stocks held, adequate records must be mamtamed for
cach stores item. When items of materials have reached their re-order point a
purchase requisition is imitsxted rtqul:sl:ins the pun:has: ﬂ:p.'lrlm:nt 1o ohtam the re-
order quantity fram an appropriate supplser. Methods that arc wsed for cstablishing
optimuam stock levels, re-order pomts and re-order quantities will be explained later in
thes chapeer.

Purchase of materials

Upan Lhe receipt of 2 parchase requisition, purchasing department staff will select an
approprate supplice hased on their expert knowledge, and then complete a purckose
urier requesting that the supplicr supply the materialks bisted on the order. A copy of
the purchase order is sem o the recenving section within the stores department for
checking with the goods when they armve.

Receipt of materials

When the goods are reocived by the receiving section they are inspected and checked
with the supplier’s delivery note and o copy of the porchase order. The recening
section then lists the materials recerved on a goods received note (GRN) and foraards
copies of the GRN 1o the purchasng and accounting departments. The purchasing
d:parl'rm::ni will record that the order has been onmplﬂﬂl. and the amntuniirt_g
department wall check the GRN with the supplier’s mvoice to ensure that payment =
made only in respect of goods actually recerved. The department will also use the
invoece to price cach of the items lsted on the GRM. The GRN ix the source
document for eotermg details of the tems received o the recerpts column of the
appropriabe sieres ledger necomnt. An illustration of a stores ledger account is
proweded m Exhibat 3.1 This document is merely a record of the quantity and value of
cach indrvidual item of matenal stored b‘_\-ihl: urg,a.nimd;nn.

Issue of materials

The formal authorization for the issuc of matorals is o stores reguisition. The bype
and quantity of materials issued are lsted on the requesiion. Ths docoment alsa
contains detatls of erther the customer's order |1ur|1|:||:r, pmdul:l."srn:inc code or
wwverhead account for which the materials are required. Exhibit 3.2 provides an
illastration of a typical stores requisition_ Each of the items listed on the materals
requisition are priced from the information recorded in the receipts column of the
appropriate stores ledger account. The information for ench of the ttoms listed on
the stores requisition is then recorded in the ssues column of the appropriate
stores bedger account and 2 balance of the quantity and value is caboulated for cach
item of material.
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EXHIBIT 3.1
A stares ledper
Accoun
Stares ledger acooant
Mlaterial: Code: Maximum qaaniy ...
Mimimum quanbity: -........e—..cc
Heceipis Issus Stk
LUnit Stares Uit Unit
GRN price | Amound | reg jprice | Amoeant price | Amoant
Date | co |Quantity| (5} | (5 | no [Quamtay| (£ | () |Quetiy| (5 | (5)

EXHIBIT 3.2
Siores requisiion o A i
siisnesl mopane fow M
{Product code or overhead acoount)
Dicpartment:
Dhate:
Code

[Quantity] | Desception na. | Weight | Rate E [Mates]

Diepartmental Head

Assigning the cost of materials to cost objects

The togal cost of the items of matenal hsted an the stores requisition s assigned to the
appmnpria.h: customer’s account number, overhead account or pmﬂu.cl or sETVice
code. The details an the material requisition thus represent the source information for
amsagning the cost of the materials 1o the appropriate cost obgect. Thus the accounting
enirics required for an ssue of matenals mwbe:

1 Reducing the valee of raw materals stocks by recording the values ssocd in the
isswes colunm of the appmprin.ir shisres. |c@cr acceunt.

2 Assgning the cost of the isues to the appropriate customer's ordee numbser,
productisenvice code or overhead account.
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Pricing the issues of materials

EXAMPLE 3.2

A difficulty that anses with materl issucs is the cost to associate with each ssue. Thes
is becamse the same type of matersal may have been purchased at several different
prices. Actual cost can take on several different valoes, and some method of pricing
material msues must be selected. Conswder the situxbion presented in Example 3.2

On 5 March Nordic parchased 5000 units of matesials a1 £1 eache A further 5000
units were purchased on 30 March at £1.20 each. During April, 5000 units were
issued to joh . Mo further issues were made duenng Apnl and you are now
preparing the monthly socounts for Apeil

There are three aliernative methods that you might consider for calowlating the cost of
materials issued tnjnl'l Zwhich wall irrlpu:l on bhoth the cost of sales and the :ier:nInry
valuation that s incorported in the April monthly profin statement and balance sheet.
First, you can assume that the first item recoived was the first item o be ssaed, that =
Frst in, first aut (FIFO. Inthe example the 5000 units isswed to job Z would be priced
at £1 and the dosing imventory woubd be valwed =t BA000 {5000 units at £1.20 per unit).

Secondly, you could nsume that the last item g0 be receved was the first item to be
ismwed. that is, st in, first oot (LIF0). Here a materal cost of £6000 {5000 units at
£1.20 per undt) woald be recorded agamst the cost of job 7 and the closing inventory
wauld be valued at £5000 { S0 units at £1 per wnit).

Thardly there may be a strong case for issumg the items at the sverage cost of the
materials in stock (i.e. £1.10 per wnat). With an average cost system the job cost would
be recorded ar £5500 and the closing imventory would also be valued ag £5500. The
following is a summary of the theee different matcrials pricing methods relating o
Example 3.2:

Cuoxt of snles Clasing imveniory Totml contx
ik charge io job £}
E E k
First i, first out (FIFCY) SO0 (5000 = £1) A0 [ S000 = £1.20) 11 Dog
Lt i, first out (LIFCQ) G000 (5000 = £1.20) 5000 (5000 = £1) 11 Dog
Average cost SE(HD (SO00 % £1.107 55005000 = £1.10) 11 0og

FIFD appears to be the most logscal method in the sonse that it makes the same
assumption as the physecal flow of materials through an organization; that is i =
assuencd that items recerved first will be ssocd first. During penods of inflation, the
carlicst materals that have the lowest pu.n:ha:: 'pr;u: will be issucd first. This
assumption leads to a lower cost of sles caleulation, amd therelore a higher profit
than would be obtained by wsmg either of the other methods. Mot abo that the
clesing mventory will be at the latest and therefore higher prices. With the LIFO
methad the Intest and higher prices arc assigned to the cost of salbes and thercfore
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losmrer profits will be reported, comparcd with using either FIFD or average cost. The
value of the closing imventory wall be at the carliest and therclore lower prices. Under
the average cost method, the cost of sales and the cdosing imventory will fall some-
where between the values recorded for the FIFO and LIFO methods.

LIFD = mist an acceptable method of pricing for taxation purposes in the UK.
although the docs not preclude its use provided that the accounts are adjusted for
taxateon purposes. The UK Statcment of Standard Accounting Practice (S5APY) and
the International Accounting Standard (1A52) on inventary valuation, hewever, state
that LIFD does not bear a reasonable relationship to actual costs obtained during the
period, and imply that this method is inappropnate for external reporting, In view of
these comments, the FIFD ar the avorage cost meihod shoubd be used for extermnl
fmancial acoounting purpeses. Instead of wsing FIFO or average cost for myventony
valuation and profit measurement many organeatsons mamtain their myventones at
standard prices using a standard costing system. With a standard costing system the
process of pricmg material isues is considerably simplifsed. We shall look at standard
costing m detail in Chapter 18.

The above discussion relates 1o pricing the imee of matersals for imermal and
external ptuﬁ! measurement and :irw\crl.mr:f valuzbion. For ﬂ-::i:iom-muking the focus
is on future costs, rather than the allocation af past costs, and therefore the different
methods of prcing matenals s not normally an ssue.

The aim sa far in this secton has been o provide you with a simplistic example, in
the form of Example 3.2, 1o provide you with an understanding of the implications of
the three different methods of stares priving. In practsce pricing stores issucs s likely
o be more complex than the suatson presented in Example 3.2, T eosure that you
can princ sbones issues I more mmph::l. sitaations Fou should now refer o E'sa.m[:ﬂc
3.3 and then cxamine each of the entrics in stores ledger accounts for the three
defferent pricing methads that are presented in Exhibit 3.3 Do remember, however,
that in praclice computer programs exist for pricing stores ssues by the chosen

method so it is most unbkely that the process will b carrsed out manually.

The purchase and isise of a raw material by the Midshire Water Authonty fora ERSRRLER:

e month period were as foblows:

1 July Recemvod 2000 umits at £10 per undt
0 Juby Becerved 5200 anats at £10.50 per unit
18 July Issuid 1400 units

5 Anmst Recenved SMY unats at £11.50 per unit
22 Angust Becerved 600 umts ot £12.50 per umit
15 Seplember Essued 1240 units

14 Detoher Issued 48[ units

B Movember Recemvod TEHMO umits at £11 per undt

24 Movember s Thll units

There was no opening stock of the raw material. You are required to prepare the
stores ledger accounts when tssues are priced, respectvely, according 1o the
FIFD, LIFD and average cost methods. Please refer to Exhibat 323 for the answer.
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EXHIBIT 3.3
Fricirmg miores
Domees for the
Midvlire Hafer
Authority
Material:
Dade
Uit
GRM _ price price _ price Aminum
oo Quabity (5 () Chamiity (5) {5 | Castiy (£ (5
Jaly 1 2HHE D) T 2000 20 OOy
] M WS 5460 2510 Z5 460
18 W0 1000 400k 1120 11 460
Ang 5 BM s U0 1910 20 660
Ang 12 HH 1250 750 25m 28 360
Sepl 15 L] 1000
520 W50
120 1240 1150 12840 120 15320
Ot 14 480 1150 55k 00 9 SNk
Her B LHHE 10 | 200 1150 1500 20 Sy
Moy 24 560 ™0 1250 930 Mo 11500
The closing siock represents:
Al wmits at £12.50 per umit = £ 500
TIHH amits af £1100 per unit = £17 DO

Ialy1 20HHI LK 210 A0 30 0Ok
] M kS0 5460 25 Z5 46k
18 530 1050
BRD BEC IR (111 ) 1110 18- Mk
A 5 HBiHI 11.50 U 200 1500 20 ANk
Aug 12 1250 7 500 25HD ZT SNk
Sept 15 0 1250
140 1240 1150 14 S& 1250 13 0dik
Dt 14 160 1150
320 480 0o S04 L] = DO
Mo B LIHHI 1M 110m 1800 1% OOk
Waov 4 M0 1100 E1&h LT} 10 ik
The closing siock represents:
HHY mmits at L1 per unil = i 5000
241 amits at £1 10K per umil = £ 21640

108410
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Fores kedger account - average-cost method

Maberial: Code: Blaximum quantity: _.
Blimimam quantity: ... _.
Diate HReceipes Issucs Siock
Unit LUmit Umit
GRN price  Amauni  Stores price Amount price  Amoant
po Oty (5 (5 eg Ouwniy (6 (5 Oumiy (5 (6
July 1 I oUW IHH 2 1000 200
L 520 s 5460 15K 102032 25480
18 1400 (103D 14144 L2 1136
Aug 5 B0 s 9NN 120 10ERS] 20 516
Aug I e 25 7AW 153 11175 2Rihé
Slpt 15 1280 LL1ITE 13 TES 1280 14211
Okt 14 4R0 1178 5536 L] LE ]
Mow & I B pE MW IB0D 110528 19895
Moy 14 T LLSZE B4 HHD 11455
Ululy = EI5460 = LIl
I3k units
August = L80E =E£180175
Z5Mbunits

You should note m Exhibat 3.3 that with the FIFD method the msoe of 1240 unss on
15 September is at three different purchase prices. This is bocause 1400 anits oot of
the carliest purchase of 2000 units have alrcady heon ssued. The remaining 600 unis
are thercfore the first tems to be isseed out of the 1240 enits on 15 September. The
next earliest parchase of 520 unis is now ssocd, leavng a balance of 120 unsts 1o be
msued from the purchase of 5 August. The closing stock conssts of the final purchase
for the period of 1000 units plus 40 units from the 22 August purchase that have not
yet been isucd.

MNow refer to the LIFO method m Exhibit 3.3 and ook at the ssae of 480 units on
14 Oetober. This issue includes the 160 units at the 5 August purchase price of £11.50
because all of the units from the latest purchase on 22 Avgust have previously boen
mssued, together with 540 units from the next latest purchase of 3 August. Only 160
umits from the 5 August purchase are awailable for ssue. The balance of 320 unis
mswed is at £10 as all the previows later purchases hove already been mseed. Hence
LIFD) does not ahwvays ensure that the issues arc at the ktest purchase price. The
closing stock consists of 240 umits at the latest parchase price of £11 plus 8 units a1
the carlsest purchase price of E10

Finally, with the average cost method shown in the therd section of Exhibat 3.3
you should note that each of the items are issued at the average cost per unit. This
15 calewlated by dividing the total value of the material in stock by the wotal quanty
in stack; after each new purchase. An illustrabion of the average unit cost caleula-
tions for the % July and 22 August purchases 1s shown in ghe third section of Exhshit
3.3 An important point 1o note with the avernge cost method is that cach fem is
issued at the latest average price and this average price changes only when a new
parchase is received.
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Issues relating to accounting for materials

In thas section threc ssues that relate o u:wuntiu.g for materiaks are cxamined. The
imues relate to the treatment of:

1 stores losses;
2 matenals delrvery costs; and
3 matenals handling costs.

Treatment of stores losses

Ta achieve accurate profit measurement. the clerical or computer record m respect of
cach item of materials in stock must be in agreement with the actual stock held Thes
moans that the actual stock must be physically counted and compared with the cdercal
ar computcr record. For this to be done cFFc\di\ndj'. there must be cither cumpleie
periadic stockoount or some form of contmoous stocktaking. The former cofers to a
sitwation whore all the stores stems ars counted 2t onc point in time, whereas the latber
imvohves o sample of stores dems being counted regulady an, say, o daily bass. B there
is comtinuous stuckiaking production 15 unlikely to be desropted.

Sometimes it may be found that the actual stock level is different from the dercal
or computer records, The reasons for this may be:

am entry having boen made in the wrong stores ledger account;

the items having heen placed in the wrong physical locziion:

arithmetical errors made when caleulatng the stores halance on the stores
ledger when o manual system s operated;

4 heft of stock.

‘When a discrepancy arises the indnidual stores ledger accoonts muost be adjusted so
that Ihc_!,l are in agrecment with the actual stock. Assume, for r::a.:nph:, that the nctual
stock 15 less than the derical or computer recand. The quantity and valee of the appro-
priate stores ledger account must be reduced and the difference charged 10 an
owerhead account for stores lesses. The total amount charged 1o the stores losses
overhead account should be allocated to cost objects based on the overhead
procedure described in the next chapter.

L R

Treatment of materials delivery costs

Idzally, delsvery charges made by supphiers showld ke included as part of the purchase
price of the materials so that these costs can be charged as derect casts. Wherever
possdhle, materials showld be charged derectly to cost objects rather than being grooped as
indirect costs nod apportioocd o cost objects. The delivery charge will normally be shown
separately an the myvoioe for the conmgnment af materals delvered. When the mvaice &
for eme kend of material oaly, then: is no problem inaccoanting for the matenials and the
resubting total entered as a reccipt for the appropriate item of material. When the
delivery charpe refers to several different types of material, the chasge must be appor-
tioned o cach type of matenal debivered. Such an apportionmeat could be made
according to either the value or the weight of the matenak. Altematively, the cderical
wark could be simplificd by chargeng delvery costs o an overhead account and appor-
I.iunirsa these costs as part al the averhead pm-ctdu.l\c deseribed m the moxd 1.']1a.p|.|.':r.
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Treatment of materials handling costs

The term ‘materzls handling costs’ refers 1o the expenses invalved in recernving,
staring, issumg and handling materiaks. Various approaches can be used to account for
materinls handling costs. They invabve charging the costs o a materals handling
averhead accoont and allocatng these costs 1o cost objects bascd on the approaches
described for traditional mﬁrlg systoms in the next d'lapbcr or those for u:l.ivil_l,'-buscﬂ
costing systems described in Chapter 11, You cun therefore defer studying accountig
for materials handling costs to the next chapter. However, it s appropeiate at this
sizge that you should be aware that some companies establish a separate materials
handling rate. Consider, for example, a situation where the materials handling costs
for a persod were £1 millon and the direct materials sued during the period were
valued 2t £5 million. In thes situation the materials handbing cost could be aflocated o
cosi ohgects (Le. products, services or customers) at o materials handlmg rate of 200
of the cost of dircct materials sewed (£1 miflion/£5 midlion) thus resulting in the £1
millicn materials handbing cost being charged o cost obgects.

Quantitative models for the planning
and control of stocks

Imvestment in stocks represents a major wset of most industnzal and commercial crgan-
wations, and it s exsential that stocks be managed eficsently so that such investments
do mt become unnecessarily large. A firm should determine s optsnum level of
investment in stocks — and, to do this, teo conflicting requirements muost be met. First,
it must ensurc that stocks are sufficient i meet the requirements of production and
sales; and, mmmﬂ'_\-, it must avoid h.ulding wur|_:||m stocks thal arc LINOCCEsEary and that
increase the risk of obsolescence. The optmal stock bevel Bies somewhere between
these two extremes. Our objective in the following sectons is o consider bow coonomic
arder quantitees and the levels at which stocks should be replenished can he deenved.

Relevant costs for quantitative models under
conditions of certainty

The relevant costs that should be conssdered when determining optimal stock
levels consist of holding costs and ordening costs. Holiding costs usually consist of
the fallowing:

opportumity cost of investment in stocks;

imcremenial insurance cosls;

imcremental matenal handling costs;
cosl of ohsaboscenoe and deterioration of stocks.
The relevant holding costs for use in quantitative models should include oaly those

items that wall wary with the levels of stocks. Costs that will not be alfected |:|'_|.I chang::
in stock levels are not relevant coses. For example, in the case of warchousing and

1
2
3 mcremental warchouse and storage costs;
4
B
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shorage on|:f those costs should be included Ihatwi”\-ar:.l with |:|'un.3|:s n the number
of units ordered. Salaries of storckeepers, depreciabion of equspment and fved rental
of equipment and buildings arc often irrelevant hecawse they are unaffected by
changes in stock levels.

Tao the extent that funds are iwested i stocks, there B an opportunity cost of
haldng them. This opportunity cost s reflected by the required retumn that is lost
[rom imvesting in stocks rather than some alternative investment. The opportunity
coat should be applied only to those costs that vary with the number of umis
purchased. The relevant holding costs for other items swch as material handling, chsa-
lescence and detenoration ane difficult 1o estimite, but we shall see that these costs
arc unﬂihﬂj’ 1o be cntical to the investment decision. Nnrm:ﬂh. ]1n|di115 casts arc
expressed a5 0 poreentage rabe por pound of average myvesiment.

rilering costs usually conmist of the clerical costs of preparing a purchase order,
recerving delrveries and paying invoices. Ordesing costs that are common to all stock
decisions are nat relevant, and only the incremental costs of placing an order are wsed
in formulating the quantitative models

The costs of acquiring stocks through buying or manufactering are mat a relevant
cost o be included in the quanlituli'r: models, sance the a:qi.lki.ﬁom cosis remain
unchanged, irrespective of the order size or stock levels, unless guantity discounts are
avadable. (For a descussion of how guantity dscounts should be incorporated you
should refer to Drary, 2004: ch. 25.) For example, it does not matter in terms of aoqui-
sitvon cost whether total annual requirements of 1000 units ot £10 cach are purchased
in one 1000-amie baich, ten 100-unit batches or one hundred 10-unit baiches; the
acquisition cost of £10 000 wall remam unchanged. The acquisition cost is not
therclore a relevant cost, bat the -ul\dua'in‘g and |'u:|||:|i|13 costs will :han.g\r in relation o
the order size, and these will be relevant for decision-making models.

Determining the economic order quantity

If we assumc :ul'ladnlj'. the uptirnnru order will be determined bj'1.11|:m: costs that arc
affected by cither the quantity of stacks held or the number of crders placed. 17 more
units are ordered at ome time, fewer orders will ke requinsd per year. This will mean a
reduction in the ordering costs. However, when fewer orders are placed, larger
average stocks must be mumtained, which leads to an increase m halding costs. The
problem & therefore one of trading off the costs of carrymg large stocks against the
costs af placeng more orders. The optimum arder soe is the order quanbity that will
result mn the total amownt of the nrﬂ-:ring and hnlﬁin.g sk b:ing minimizcd. Thes
optimam order size i known as the economiic irder guantity (EO@); it can be deter-
mincd by tabulating the total costs for varsous order quantities, by a graphical peeseon-
tztion or by using 2 feemula. All three methods are illestrted using the mformatson
given in Example 3.4,

Tabulation method

It is apparcnt from Example 3.4 that a company can choose to parchase small batches
fe.g. 100 umits) at frequent inbervals or large batches (e.g- 10 000 un#s) at infrequent
intervals. The annual relevant costs for variows order quaniitics are sct out m Exhibit
3.4 You will sec that the economic order guantsty 15 400 units. At this point the total
anmual rebevant costs are at a minimum.
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A compamy purchases o raw material from an outside supplscr at o cost of £% per ENEER R
unit. The total annual demand for this prodiect = 40 000 units, and the fallowing,
additiona] information s mailable.

£ (14
Required anmual return on myvestment i stocks {19 = £9) LIRE )
Other halding costs per unt oln
Holding costs per umit. 100
Cost per purchase onder:
Clerical costs, statsonery, postage, telephone ete. 2.00
“You are required to determine the optimal order quantity.
Order quantiy 00 200 30 4H 500 &0 s poon.  CVHIBIT 34
Average stock in units 50 1 150 2N B0 300 400 5000 Relevant costs for
Wumber of parchase arders 400 30 133 Ml BF &7 50 4 varicurs arder
Anmual hodding costs* B0 D0 5150 £24 £50 80 f0  £5000 quTaries
Annual ordering cost R0 £SO E266F EHM ExGD Bl 100 2.3
Tatal relevant cost ERSD 500 £416 L4H) BN E434 500 £S(0E

a1f these e 0o Sincks when the opter |s recereed and the ends recaived ane el L § COTBLAN FALE,
The average sk will be fme.hall af the quansy ondered. Even |1 2 minimem ey sinck b heid,
The mveErnge sock relevaal o the decision wil il be one-kl of the qumein opdared, heouse the
minimem sock wiil remain unchanged for each alternathe onder qu

“The number of perchase onders s scenained by @viding che osal annual demand of 40 050 unhs
oy the onles quamiiny.

The anmsl hkEng oo |5 scenmined by mubipying the 2ver ge sinck by e hakding coatof

El perwaii.

Graphical method

The enformatson tabulated m Exhibit 3.4 s presented in graphical form m Figare 3.1
Tar every order size up o B0 units. The vertical axes represents the relevant anmoal
costs for the mvestment mostocks, and the horeontal axis can be used to represeat
cither the various order quantibies or the average stock levels; two scales are actoally
shawn on the horizontal axes so that bath fems can be incorporated. Yo will see from
the graph that as the average stock lovel or the order quantity increases, the hobding
cost abio increases. Alernatively, the ordering costs dechine as stock levels and order
quantities are increased. The total cost hine represents the summation of both the
halding and the ordering casts.

Mote that the total cost line is at & minimum for an order quantity of 400 units and
occurs af the point where the ordenng cost and holdmg cost curves intersect. That is,
the coonomic order quarﬂitj’ is bound at the puinl where the hnldingmﬁ: :qua| the
ardering costs. 11 is also meenesting to mote from the graph (sce also Exhibit 3.4) that
the total relevant costs are not parbculady sensitrve te changes in the order quantaty.
For example, if you refer 1o Exhibiz 3.4 you will see that a 25% change in the order
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FIGURE 3.1  Econmic order quumtiily graph
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quantity from 400 units to cither 300 or 500 unis leads to an increase in annual costs
from £40d) 4o 410 ar £416, an merease of 25% or 4%, ."Jl.-cmatir:]'_v, an increase of
5% in the order quantity from 400 units to 600 units beads to 2n increase in annual
costs from £400 1o £434 or B5%.

Formula method

The ceonomec order guantity can be found by applying o foenmula that incorporates
the basic relatsonships between bolding and ordenng costs and order quantities.
These relationships can be stated s follows: the number of orders for a period s the
totul demand for that item of stock for the period (denoted by D) diveded by the
guantity ordered in units (denoted by @) The total ordering cost is abtained by muli-
phing the number of ordees for a period by the oedering cost per order (demed by
), and s given by the formula

toda] demand for penod e e
== - ordering cost per arder o

Assuming that holding costs are constant per unst, the total holdmg cost for a penad
will be equal to the average stock for the period, whech is represented by the quantity
ordered divided by two (021 multipled by the holding cost per amt {denoted by Hg
it is thercfore given by

gu:nut?':’m\d:mr_lx holding cost per unit = ﬂ‘z_f_f
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The todal rebevant cast (TC) for amy order quantity can now be expressed as

Tc=D00, g4
g 2

Wi can deteemine o minimum for this total cost functon by defferentiating the above
formula with respect to 2 and setting the dermatnee equal to zero! We then get the
coonomic order quantity =

g= 2 » total demand for period = cost per order
holding cost per unit

IFwe apply this formula to Example 3.4, we have
2= zxa!ltl]]':‘l}:dﬂ}umh:

Assumptions of the EOQ formula

The calculations ohtamed by using the EOQ model should be miceproted with care,
since the model & based om a oumber of important assamptions. One of these s that
the holding cost per amit will be « While this ption might be correct for
items sach as the funds myvested m stocks, other costs might increase on a step basis as
stock levels increase. For c:nrnph:. additonal :I.-cm:kl.'cp-cr:. rn;gh.i be hired as stock
levels reach certain levels, Alteenatively, f stocks decline. it may be that casual stares
labsaur may be released once stocks Fall to o cortain critical level

Another assumpiton that we made in calculating the total halding cost is that the
avernge halance in stock was cquall 10 one-hall of the order guantsty. f a constant
amwunt of stock 15 not used per day, this asumptson wall be violated: there s a distinct
possibelity that scasonal and cyclical factors wall produce an uneven usage over time.
Dcspibc the fact that much of the data used m the mdc!mprnscnu mtug]: ap'pnmilm—
teoms, cadoulation of the EOG) & still likely 1o be uschull. 1f you examine Figure 3.1, you
will see thiat the total cost curve tends to flatten out, so that otal cost may not be sagnif-
scanily affected if some of the undierlymg assumptions are violated or if there are

minae variatons m the cost of predictions.

Determining when to place the order

T determine the poant af which the order should be placed 1o abtain addnsonal stocks
{i.e. the re-arder point), we must ascortaim the ime that will elapse between placing
the order and the actual delmery of the stocks. Thes ttme penied is referred to as the
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FIGURE 2.2 Flucruations in stock fevels weder conditions af cerainry

i EOQ

Siock lewal

Laad tima Lmad tima Lead tmo

lewd time. In aworld of certamty the re-order point wall be the number of daysfwccks
lead time multipleed by the dailyweckly usage dunng the period. For matenals,
components and supplics the re-order paint is the point in time when the purchase
requisibion is initiated and the order 5 sent to the supplier. For the fmshed goods
stock of o mamefacturer the re-order paint is the level of fnished goods stock at which
the production order should be imsed.

If w assume that an annual usage of a raw matenial s G000 units and the weekly
usage = constant then if there are 50 workeng weeks m a year, the weekly mage wall be
120 umits. [f the lead ime & two weeks, the order should be placed when stecks Rl o
240 units. The economic arder quantity can indicate how frequently the stocks should
be pu:d'lmﬂ. Far csarnph:.. f the EO0Q = 600 then. with an annual demand of G000
units, ten orders will be placed every fve wecks. However, with a lead time of o
wetks, the firm will place an order three weeks after the Arst delivesy when the siock
will have fallen to 240 units (600 units EOG less three weoks usage at 120 units per
wock). The order will then be repeated at frve-eeckly intermls. The EQOQ model can
thercfore under cortzin circumstances be used to indscate when o replenish stocks
and the amount to replenish. This process is ilostrated in Figure 3.2,

Control of stocks through classification

In large forms ot 15 quite presible for bens of thousands of different tems o bo stored.
It is clearly impossible to apply the technigues outhined in this chapter o all of thess.
It is thorefore exsential that stocks be classsfied into categories of importanos so that a
birm can apply the most elaborate procedures of contralling stocks anly o the moss
impartant items. The commonest procedure is known as the ABC classification
methol. This s illustrated in Exhibar 3.5,

The ABC method requeres that an estimate be made of the wtal purchase cost for
cach item of sock for the period. The sabes forecast s the basis uscd for estematmg the
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Stage L For cach item in stock multiply the cstimated usage for a penad by the EXHIBIT 3.5

estimated unit price to ablzin the total purchase cost: ABC Clavnficarion
of socks

ltem Estimuded meapre Uniit price { £} Tl purchose cost (8)

1 £ {HD LiH L]

2 20 (00 015 1 D00

3 1 {00 0.1 100

4 10 (0 oz 200

3 100 (0 04 1 000

L] B {0 200 Tal 000

[This lest is contmued until all items m stock are incleded. )

Stoge L. Group all the above items in descending order of parchase prico and
then divide into class A (top 10¢% 1. class B (next 209 and then Class C (hattom
0% ). The anatysis might be as follows:

Number of items in stock “Totnl cost
Ne k- Amoont | £} %
Class A 1 CHHY mn T30 4100 T3
Class B 2 O m 150 {100 19
Class C T Oy _7n O] _B
10 CWHN 100 1 W0 106 160

ql.un!i!il.': of cach sem of stock bo be pm'dm.u:d 1L|n.r|3 the pcﬁnd. Ezch item = then
groaped in decrcasing erder of annual purchase cost. The top 10% of items in stock in
termss of annual purchase cost are catcgonzed as Aitems, the nest 20 as B items and the
Tmal W% as C foms. 1 we nssame there are 10 000 stock items thien the top 1000 items in
terms of annwal purchase costs will be classificd as A tems, and so an. In practece, ot will
be unnecessary o estimate the vale aof many of the 7000 C fems, snee their anoual
purchase cost will be so small i will be abwvicows that they will fall mbo the C catogosy.

You will see from Exhibat 3.5 that 10¢% of all stock sems (i.e. the A items) reprosents
T3% of the wotal cost; 0% of the tems I:Eilm'u] represent 19% of the ozl cost; and
% af the tems (C iters) represent B5% of the wotal cost. 1t follows that the greatest
degree of control should be exerted over the A items, which sccount for the high
imvestment costs, and it is the A category itens that ane most appropriate for the appli-
cation of the quantitatve techniues discussed inothis chapter. For these items an
attempt should be made 0 maintzin low salely stodks consistent wath avoiding high
stockout costs. Larger ordiers and !'-'I{I:‘l:f stocks are likd'_v tov b o feature of the C-category
items. Mormally, re-order points for these fems will be determined on a subjoctive basis
rather than wsing guanbitztve methods, the obgective bemg 1o minimize the expenss in
contrallmng these items. The control of B-category fems s ikely to be based on quanti-
tntive methods, hut they are unlikcly 1o he as sophstcated as for the A-casegory ilems.

The percentage value of total cost for the A, B and C categorics in Exhshit 35 = typacal
af most manufactuning companies. In practice, it is normal for between 10and 15% of the
ilems in sinck to account far between 7 and 0% of the botal value of purchases. At the
ather extreme, berwoen T0and B0% of the items in stodk account for approcimarchy 109



T2 CHAPFTER 3 ACCOUNTING FOR DERECT COETS

of the total valee. The control of stock kevels is cased -Dmsil:‘:ml*f it if i concentrated on
that small proporteon of stock ibems that account for mest of the total cost.

Materials requirement planning

The discussion so far in thes chapter has assumed that the replenishment of stocks and
the determination of re-order points and erder quantitios {Le the EOQ) for cach item
of matenial occurs idependently of other actvitics. However, in complex manufac-
l'un'na enviconments the demand for matenal pun:h.u:: is Grp:n.dcn! on the volume
of the planned output of components and sub-components which include the raw
materials that must be purchased. Materials requirement planning (MRI') oreginated
in the carly 1960s ax 2 computerized approach for coordmatig the planning of mate-
nals acquisthion and production. The major featore of MEP = that it first invabves an
estimation of the quantity and timing of fnished goods demanded and then wses ths
o determine the requirements for componentssub-compoments at each of the prior
skages ol pr\ndudion This ptmridl:,s the basis [cu'dudcrrnining the quanl.il:_l.- andﬁruiu‘g
of purchased materials and any bought-m companents.

Figure 13 provides an overview of the approach. You can seo that the top-level
items represent three finished goods items (FG1, FG2 and FG3). The MRP system
determines the requerements for cach prodect mto its components {or sub-compa-
nents) and these are further separated into second, third and =0 on bevels of sub-
components, until at the lowest level of the hicearchy only purchased items (e, direct
materials, M) exist. For both FG1 and FG2 purchased raw materials are used to
prodduce companents hefore production of the end finished prodoct. Yo should also
note that in Figure 3.3 both FG1 and FO2 reguire the same sub-component (5013,
which in turn require the same direct maternals (DM1).

The aperation of an MEP system imeohves the following:

1 A master produciion schedule: This schedule = the siarting point for MREP. It
specifies both the tming, and quantity demanded of cach of the top-level
fenished goods items.

2 ABill of materials file, whech specifies the componentssub-compancns and
materials required for each finished product.

3 A master party file contaming planned lead times of all ibens to be purchased
and intermally produced components.

4 An inveriory file for cach item of material and component/sub-component
containing details of the current balance available, scheduled orders and items
allocated to production but not yet drawn from stocks.

The aim of MREP is 1o generate a planmed coordinated schedule of matenals reguere-
ments for a specificd time poriod for each item of material after taking into aceount
scheduled receipts, projected target stock levels and items already allocated o
production but mot yet drawn from stocks. The EOQ model can be wsed within MRP
sysicms to determine coonomic quantity swes 1o be purchased proveded that the major
assumption of the EO madel of constant demand broadly applies.
Fenally, you shoubd note that afier its imtroduction m the 1960, materials regunement
planning was later cxbonded b the management of all manufactunng resources. In
partscular, it focuses on machine capacity planning and lshour schedubing as well 25 mate-
rals requircment planning. Thes extended system s known as manufacturing ressarce
plunning or MREF I The teem MRP 1 is used to describe materials reguinement planning.
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FIGURE 3.3  An overview of the siruciure of an MRF sysiem

e |F " x

Sub-componants s

5C1 Lo |

Descimaleras DM1 DMR ORM3 DMl DM DA DAM

Just-in-time systems

The seccess of Japanese frms in international markets in the 1980s gencrated interest
among many Wesiern companies as b how this suocess was achieved. The mplemen-
tatson of just-in-tinse (JIT) methods was considered o be one of the major factors
contrihuting to thes success. A JIT approach is best described as a phalosophy of
management dedicated to the eliminaticn of son-value-added sctivities. A non-value-
added actvity 15 defined a5 an activity where there is an opportanty for cost reduction
without reducing the customer's porcemved uscfulness of o prodoct or service. In
contrast, a valwe-added nctivity 15 an activity that customers perceive as adding
uschubness to the produd ar sorace ﬂwy pun:hasl:. The bead nrl:_\d: time imvolved in
manufacturing and selling a product conssts of process time, inspection ime, move
temee, queve time and storage tme. OF these five steps, only process time actually adds
walue to the product. All the other activities add cost but o value to the product, and
are thus deemed nonalue added processes within the JIT philosophy. According 1o
Berlmer and Brimson (1988), process time 15 less than 10% of (ol manefecturing
lead time in many organcatsons i the USA. Therefore 90% of the manuefacturing
lead time associated with a pmdm:t adds costs, but no valoe, to the prnl:"l.l.n.-L By
adapting a 1T philosophy and focusing on reducing bead trmes, it s damed that total
costs can be significantly redwocd. The ultimate goal of JIT i to camvert raw materials
to finished products with lead times equal to processing times, thus eliminating all
non-vadws added activitics.

Rearrangement of the production process

The first stage m implementing JIT manufacturing technsques s to rearrange the
praduction process away from a hutch produection fanctional layoat owards o product
layoat using Aow Bnes. With a functional plant layout products pass through o number
of specialist departments that normally contain a group of smilar machines. Produscts
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arc prnnl:mc:l in !argl: hatches 5o as to minimize the scl-up times when machine
seitings are changed botween processing batches of different products. Batches move
via different and complex routes through the variows departments before they are
completed. Exch process normally involves a considerable amount of waiting tmme.
The conseguonces of this complex rowting process are high work in progress sinck
levels and long manufucturing cycle imes.

The HT salution & to receganize the produchion process by dividing the mamy
differemt products that an organization makes into familics of similar products or
companents, All of the products in a particular group will have smilar production
requirements and routings. Pradection is rearranged so that each product Family =
manufzctured in 2 well-defined production cell based on fow line principles. Ina
product Dow line specialist departments containing similar machines nao lenger exist.
Instead groups of disdimilar machines are organged into praduct or component
Family flow lines that function like an assembly line. For cach produect bine the
muchimes are placed closs together in the order in which they are required by the
group of produocts to be processed. Items in each product family can noe move, one
at u time, from process to process more casily, thereby reducing work in progress
stocks and lead times.

JIT manufzcturing amms to produce the right parts at the right tme. only when
they are needed, and only i the guantity needed. This philosaphy has resulted in a
pull mamofacturing system, which means that parts move through the production
system based an end-unit demand, focusing on mamtaining o constant flow of
companents rather than batches of work-in-progress (WIF). With the pull system,
work on components docs o commence until specifically requested by the next
process. 1T bc:hniq_u:: aim o h:r:p the materials :nm-ing in & continuous fow with
na stappages amd no storge.

JIT purchasing arrangements

The NT philesophy alse extends to adapting JIT perchosing technigues, wheeehy the
d:|i.n:r_\- of matcrials i:nl:m:di.al.dy pn:-mdu thair use. E-j'arn.npn.g with mpp]il:ls for
more froquent deliveries, stocks can be cut to a minimum. JIT purchasing alsa
normally requires supplsers to mspoct materals before therr delivery and guaranbec
their guality. This can resalt in considerable savings m material handling expenses.
The mproved serioe is obtained by giving more business to fewer suppliers and
placing long-term purchase orders. Therefore the supplier has an assurance of long-
term sales, and can plan to meet this demand. For JIT purchasing to be suocessful
close m:p-c:mliun with su.ppﬂ:rs. i.m:|u|:1iu3 prcnri.di.ng them with phn.n:d pmdl.lcﬁon
schedules, & essential.

Companies that have implemented JIT purchasing technigues claim 1o have
substantmlly reduced their investment in raw materials and work in progress stocks.
Other advantages inclede ssgnificant guantity discounts, savings in teme fram negob-
ating with fewer supplicrs and a reducton in derical work from issuing long-term
orders to a few suppliers rather than mdivedual purchase ordess to many supplices.

Finally, you shouald note that the aim of IIT production and purchasmg techmigues
is for praduction and purchases to immediately procede customer-required delvery
dates. By sccking to ensure that production and purchases are timed to comncide with
demand, the determination of ccomomic order quantities and re-order points is no
longer required.



Thac Following items relate ta the bearming objcctives Extod at the beginning of the chapter.

Disiinguish hetween poyroll und labsor cosi acononting.

Payroll accounting s concerned with determining the gross pay for cach employee
and the associated payments in respect of all the employees relating to tacabion and
national msurance to the government and also payments o pension funds
respect of pensions deducted from employees plus the contributions made by the
employer. Labour cost accounting is concerned with assigning the labour costs o
st ubj:cli.w: g, pmﬂu.ch far direct labour costs and overhead accounts for
indirect labour costs).

Deserihe the materinls recomling procesl re

‘When the materials are received the quantities and values are recorded in o separate
stores ledger account for each sem of matenal. The issues of matenals are recorded
om a stores requisiteon, which contains detaghs of the job number product code or
wwerhead account for which the matenals are required. The informabon on the
Shores mqui:iﬁcm is then recorded in the msues column of the apnpmprinh: slores
ledper account and after cach issue a balance of the quantity and valse for cach of
the specilic ibems of matorials is caleulated. The cost of each item of maters| lsted
om the stores roguisition is assigned to the approprixte job number, product or
wverhead account. In practice this clerical process is likely o be computenized.

Explain the accounting treatmend of hididoy pay, svertime premioms, smploymend
costs, idle time, stores Josses and delivery and material handiing costs.

You should check yamar urld:r:la.nﬂirla af the u:mur:h'n‘g treatment for these items
by referring to the approprate pages for these items m the key terms and concepts
section at the end of this chapter.

Distinguish herween Arst im, frst st (FIFC), lnst in, frae vac (LIFOY and
nverage cosl methoals of stares pricing.

Because the same type of materials may have been purchased at several different
prices actual cost can take on several difforent values. Therefore an assumption
must be made when pricing the materials used. FIFO assumes that the fmst gem
that was received in stack was the frst ibem issued so the carlier purchnse prices are
used. LIFD assumes that the last item 1o be recenved is the frst item bo be isswed
resubting in the later parchase prices heing used. The average cost method assumes
that materials are issued at the average cost of matenials in stock.

Justify which costs wre relevon nnd should be incloded in the caloolation of the
eoonmmic erder quantity {E(}

The relevant cosis that should be conmdered when I!cbcrm-ming the EO consist of
halding costs and crdering costs. The relevant holding costs showdd include anly
those itcms that will vary with the bevels of siocks. Examples mclede the opportunity
«cast in terms of the return that is kost from the capatal teed up in stocks and incre-
memal insurance, materials handling and warchowsing and storzge costs. Ordening
casts usually consist of the incremental clevical costs of preparing a purchase arder,
receiving defiverics and paying mvosces. The purchase price is not normally a
relevant cost senee the cost per unit will ko the same. i.rm:pc:h'w af the order sme.
Note that special techmigues can be applicd to incorporate quantity discounts.

BUMMARY 7B
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o Colodute the EOO) using the iabmlsiion apd lormala methods.

The tabulation method mercly imvohves Isting the ordenng and holding costs for
cach p-ul:ntiu] arder quanl.il:_l.- awer a selected 'p-:rinl!. The order cosls arc |:|:|r|:|pl|.|||.'|:|
by mulizplying the mumber of ordiers by the incremental cost per order. To compute
the holding costs the average stock level is multiplied by the bolding cost per unit.
Assuming constant usage, average stock levels are dernved by dviding the potential
order quantitics by 2. The computation of the EOQ using both methods was illos-
trated using Example 3.4.

Describe the ABC classilicating methord

The ABC method clasifies stocks mio categories of importance so that the most
claborate procedures of controlling stacks can be applicd 10 the most Importan
iems. The ABC classificatron method requires that an estimate be made of the
total purchase cost for each item m stock for a period. Each item is then grouped in
decreasing order in terms of their purchase cost for the period. The top 105 of
items in stock in terms of the purchase cost for the pened are dassified as A toms.
The next 0% as "B items and the final 70% as°C ibems. [t is generally found that
the ‘A’ flems can account For ower T0% of the total purchase cost for a penod. The
muost sephisticated procedures for planning and controlling stocks ane applicd 10
the A items.

Iescribe materialy reypiremeni planning (MRP) sysiems,
The EOQ model assumes that the demand for each item of matonal occurs inde-

pendently of other activities. However, in complex manufacturing eovironments
the demand for material puschases is not mdependent. 1t is dependent on the
voleme of the planned sutput of components and sub-components which melude
the raw materials that must be purchased. Materials roquiremcnt plannmg (MRF)
originated m the carly 1960s as o computermed approach for coordinating the
planning of materials acquisstson and prodoction. The major feature of MRP = that
it first involves an estimation of the quantity and timing of fnished goods
demanded amd then uses this o determine the requirements for components/sub-
companents at cach of the prior stages of production. This provides the basis for
ﬂ:t:rmining the quaulit_\' and I:irn-mg aof pur:humr] materials and Ay bﬂug}ll-in
companents. The aim of MR & to gencrate a planned coordinated schedule of
materials requirements for a speaificd time penod for cach item of matorsl.

ling the muin feadures of jus-in-lime sysiems

In recent years many companies have sought 1o elmanate andlor reduce the costs of
non-value added activitses by introduocing just-in-time (11T} systems. The aims of a
JIT system are 1o produce the requered items, at the required guality and i the
required quantities. at the precise ime they are required. [n particular, T aims ta
climinate waste by minimizing inventories and reducing cycle o throoghput tmes
(1. the tme clapsed from when customcrs place an order until the time when they
recoive the desired product or service). Adopting a JIT manufactoning system
invohes moving from o batch production functional layout to o cellular Bow fine
manufacturing system. The NT philosaphy also eaxtends 1o adopting JTT purchasing
technsques, wherehy the delivery of materials immediately precedes ther use. By
a:rmnging with :up'pﬂcns for more Frtq_u.cnl deliverses, stocks can be cut 1o a
mindmum. This improved service i obizined by gving more business to fower
supplicrs and placmg long-term purchase orders. For JIT purchasing to be
supoessful, chose cooperation with suppliers is cssontzal.
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44 ' Notes
Sl

1 The steps are as follows:

Do gH dic_,. H_DO_,
g 2 g 2 &
4T _-Do H - o
dg_;r*-rz HF =2MF=0
10

- ; !III Key terms and concepts

ABC dassificatson methad (p. 70y lead timme (p. A1)

average cost {p. 60 manafacturing resource planming {p. 72)

batdy praduction functional byout {p. 73} rna.bu'nkhﬂ.ndlmgﬂzlp 65]

banus scheme (p. 555 g {MEF) (. 725

clock card {p. 55) nnn-n.ulur::.:ld:d::ll.wty [p- T3}

camplde periodic stockeoen {p. 84} ordering oosts {f. 65§

cantinuces stockiaking [p. &) overtime premsam {p. 56)

ecanmmic prder quantity {EOCY) (poGRj pervrall accoamtbing (p. 55)

first im, first out [FIFCY (po 6l pizcawark ticket [p. 55)

goods recetved node {p. 58) product flow line (p. 74)

halding costs (p. 45} pull manufachening system (p. 74)

haliday pay {p. 56) purchase arder (p. 58)

idle time cand (. 56) purchase requésilion {p. 58)

job card {p. 55) re-order paint {p. 68}

pust-in-timee (J1T) methods (p 73) shift-work premsam (p. 56}

yast-in-time {JIT) purchasing stores ledger socoant (p. 5H)
lechnigues [p. 74} sbores requission (p. 58)

labor cost aocoomting (. 54) lime sheed {p. 55)

East in, firsk omt (LIEC)) (p. &0 value-sdded activity (p 733

Key examination points

Typical examination questions relating to the content of this chapter inchude questions
an mcentive schemes (including the calcwlation of bonuses), stores pricing amsd compu-
tatsans of the cconomic order, maximum, minimum and re-oeder quantsties. Questions
3.29 and 330 are cxamples of typical examimation questions relating o incontive
schemes. Questions on stores pricing ofton require vou to calcalate the amount
charged to products/praduction, to determine the stock valuation and discuss argu-
ments for and against using cach method. Queston $M3.7 10 the Stedents” Manual on
the wehsite 15 concerned with most aspects covered in this chapter relating to the
computation of the coonomic oeder guantity and is typical of the type of cxamination
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q_m:srl;cms set on this Imp;c. A comman mastake that sludents make in mrlpul.in; the
EOQ i to umtize fixed holding and ordering costs. The EOE) showld be calculated
using only variable costs. Alsa note that the purchase cost of matenals should not be
included in EOQ caloulations. When the purchase cost per unst varses with the quantity
wrdered you should prepare a schedule of relevant costs for differont ordeor guantities.
For an illustration of this approach, sce Exhibat 3.4 in Chapler 3. Somectimes cxami-
nation questions (see guestions 3.26 and SM3.6¢ in the Students” Manual an the
wehsile] requins you 1o caloulabe maximum, mimimuom and re-order levels. Yow shoald
use the following Formulae:

Re-arder bevel = Mammum wsage * maxmum lead time

Muximum stock level = Re-order level - mvemge usage durmg avernge lead time
Maximum stock level = Re-arder level + EOQ) — minimum wsage for the minemum
lead time



Assessment material

The review questions arc short guestions that enable you o asess your under-
standing of the main topics included in the chapier. The numbers in the paren-
theses prm-i.d: o with the page numbers to refer o i‘.F_'f'D'I.E cannol answer o
specific guestion

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
amnd normally take less than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the hook.
Further roview p!nh}eml with solutions for this 1:|1apl.n|' are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fmstnector's Mamual. Studeots can acooss both guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

31  Describe the procodures imwobad 10 payroll labour cost socounting, (pe. 55-56)

2.2  Explain the aceounting treatment for koliday pay. overtime payments and
cemployment costs. (e 56-57)

33  Descrihe the materials recording procedure. {p. 57)

34  Explain the purpose of a stores ledger acoount. (p 58)

35 Descrhe the birst in, first out (FIFOY, last . frst cut {LIFO) and average cost

38  Explain the accounting treatment of stores losses and materials handlimg costs.
(. B4-65)

37  What are holding costs? Provide some examples. {pp. 65-66)

38  What are ordering costs? Provide some cxamples. (p. 66}
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310
11
312
313

114

315

What determines which Enaﬂina and nrd:r.irsgmﬂ: should he included in the
ceonomic order quantsty caloulation? {pp. 646)

What are the assumptions underlying the cconomic order quantitg? [ 65
Define bead time. 122 vl ]
Explain what s meant by the re-arder point. (pp 68-70)

Dizscribe the ABC dassification method. What purposes does it serve?
(. 7O-71)

What ure the main features of materials requirements planning? (p. 720
What ure the main features of just-in-time systems? (pp. 73-74)

Review problems

3.18

A machine operator is paid $10.20 per bour and has a normal working week of
35 hours. Overtime = paid af the basic rate plus 530%. I in week 7. the machme
cperatorworked 42 howrs, the overtime premiom pasd to the opemtor would be:

ASEM B ST C3TL40 D 50710

CIMA M, ! Ace ing Franc dals

]

An adverising agency wses a job costing system o caleulate the cost of client
contracts. Contract A42 is one of several contructs underizken in the last
acoounting poriad, Costs associated with the contract consist of:

Direct materials 55 500

Dircct expenscs 514500

Diesign staff worked 1020 howrs on contract Ad2, of which 120 hours were
evertime. One third of these pvertime howrs wens worked at the reguest of the
client who wanted the contract to be completed quackly. Overtsme is pasd at o
premeum of 25% of the basic wage of $24.00 per hour. The prime cost of
contract A43 is

A 541600 B 5344480 C 544720 D §45 200

CIMA M t Accounting Fund timls

L

418 ‘Which of the following stntements is correct?

A A stores ledger account will be updated from a goods recesved note cnly.
B A stores requesiton will only detail the type of product required by a
COOMCE.
T The term ‘lead time” i best used to descethe the time between receiving an
arder and paying for it
D' T make an ssue from stores authorization shouald be reguared.
ACCA Paper 1.2 - Financial Information for Management

3149 The follewmg relate o procedures for materials:

Check the g}nn& recenved note

Raise o stores reguisitson nate

Update the stores ledger account for the purchase
Raise a purchase ceder

e
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AGSESSMENT MATERIAL

Whiat would be the correct order of the above when m the process of
purchasing and using materials?

42113

1134

41,32

1432

oneEx

ACCA Pper 1.2~ Finmncial linformatian for 1

The effect of usmg the last in, Brst out (LIFO) method of stock vahaion
rather than first, in, first out (FIFO) method i a period of nsing prices is:
to report bower profis and a bower valee of closng stock
tos report higher prodiis and a higher value of closing sinck
to report lower profits and a higher valuc of closing stock
to report higher prodits and a lower value of closing stock
CIMA Management Accounting Fimdamentas

onEx

Using the First in, firss oug (FIFO) system for pricing stock issucs means that
when prices arc rismg:
A product costs are overstated and profis undendated
B product costs are kopt m bine with price changes
C  product costs are understated and profits understated
[} product costs arc understated and profits are overstated
CIMA Stage !

E Ltd's stnck purchases during a recont week were as follows:

Ikay Prixe per omit (51 Uinits parrcha sed
1 145 55
2 164 Bl
3 1.75 120
4 LED T
5 1594 130

There was no stock at the beginning of the week. 420 units were isued o
praductson during the week. The company updates its stock records after
cvery transacton.
{n} Usinga first m, ferst out (FIFO) method of costing stock ssues, the valse
of clasing stock would be:
A 5500 B £70.00 C §7200 D S76.D0
(k) If E Lid changes to the weighted average method of stock valuation, the
cffcct om closing stock vakue and on profit compared with the FIFO
methed will be
Higher closing stock valse and higher gross profin
Lower closmg stack value and higher gross profie
Lower closmg stock value and bower gross pralit
H'.ig;|'scr :lu&i'n.g stock value and lower aross pmﬁ!
CIMA Mnagement Accounting Fndamentals

gneEF

BL
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CHAPFTER 3 ACCOUMTING FORA DERECT COETS

A company vahues stocks u:ing the wri;h.l:d aveTage walue afler ecach
purchase. The follewmg receipts and sssues have been made wath regards i
materinks for the last monthe

Dae Heceipis Ixsmin
Unils  Eramt Valusbion LUnit=s

Brought forward 10 5 E500)

dih 150 5.50 ER25

16tk 100

204k 100 L ERDN)

2lst 75

What is the value of the dlosing stock using this weighted averags mathod?
A F10E250
B E976.50
T E9RZ S
0 E925.40
ACCA Paper 1.7 - Financiel Infonmation for A it

W plc uses the soonomic order -|:|_'|.||1|1I:iI3.I [EQ)} as part of its matenals contral
pullnl.Tl'lc abjective of the EOQ) = 1o ensure that:
the company never runs ot of stock exoept m exceptional circumstances
the cost of being out of stock 45 minimized
the combened cost u[nrﬂ-:rhg and Inhin;g stock 15 minimazed
stock s purchased from supplicrs are the cheapest price

CIMA Managemens Accanting Fundamenats

=R k-

Moura uses the coonomec order quantity formula (EOQ0) to establish s
optimal rearder quantity for its single raw material The following data relates
tor the stock costs:

Purchase prce: £15 peritem

Carriage costs: E£5) per arder

Ordering casts: £5 per ardar

Storage costs: 10% of purchase price plas £0.20 per unit per annem
Annual demand is 4000 units.
What is the EOC) to the nearest whols unit?
A 153 gnits
B 17units
T 445 onits
D S units

ACCA Paper 1.2 - Financial Infarmation for M, w

]

A domestic appliance retailer with multiple outlets stocks a popular toaster
known as the Autocrisp 2000, for which the following information is available:

Avernge subos 75 per day
Mamcimum sales 55 per day
Minimum sales ) por day
Lead time 12-18 days

Re-order quantity 1750
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AGSESSMENT MATERIAL

(1} Buscd on the data above, at what bevel of stocks would o replenishment
order be issucd?
A 105G B 1330 C 1710 D 1750
(1) Based on the data above, what = the maximum level of stocks possible?
& 1750 B 1860 C 3440 D 5210
CIMA Stage 1 Cosr Accotenting

Which of the [uﬂw'in.; s oorrect with :r\cga.ﬂl o sbocks?
(1} Stock-ouls anse when too little stock = held.
{12} Safety stocks arc the level of units maintzined in case there s unexpected
mund.
(i1} A rearder level can be established by looking at the maximum wsage and
the mincimum lead-time.
(1) and (i) only
(1) and {im) ankly
{u) and {mi} only
(1), (1) and (i)
ACCA Paper 1.7 - Finencial information for Maoragement
A company uses the Economic Order Quantity (EO0) model to establish re-
order quantities. The follewmg mformatson relates to the forthoommg peried:

onm e

Order costs £25 per order
Holding cosis 1% af purchase price = £4)imet
Annual demand 200 (HD mmits
Purchmse price 40 per umit
ECC S0 uniis
Mo safety stocks arc held.

Whiat are the total annual costs of stock (Le. the total parchase cost plus total
order cost plus total helding cost)?

A £22 {0l
B £33 500
C 502 (WY
D L3030y
ACCA Paper 1.2 - Finencial information jor Management
Calcalntion of earnimgs

(n} A company is proposng to introduce an mcentive scheme meo its factory.
Required:
Three advantages and three disadvantages of indnadual incemive
schemes,
{6 prenks )
(b} The company is undeceded an what kind of scheme to meroduce.
Required:
Fr\.nm the ruﬂuwin.g:irﬂurrrnﬁm cabeulate for cach ::nplug,-:: his ca.rni.np.
Lsing:
(1) guarantced hourly rates onby (hasic pay};

{n) peecework, but with carnmgs guaranteed at 75% of basic pay where
the emplayee fails o corn this amount;

83
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{11} premium bonws, m which the employee recerves two-therds of nme

saved m addition to hourdy pay.
Employers
1 B L o
Actual hours worked s 36 4n 34
Huouwrly rate of pay = " £2.50  E360
Output (units) X T A p
¥ T Th = 2m
E A3 - 50 -
Standard time allowed {per unit):

X: 6 manutes; Y: O minotes: 7: 15 minutes
Exch minute carned & valaed at £0005 for piecowork caboulation.
{14 nmr.ﬁ:r]'
(Tl 22 rmarkcs)
AAT

.30 Efect of an incentive scheme on company profits

You have been approached for your advice on the proposed imtraduction of an
incentive scheme far the direct operatives in the final produecton department of
u factory produocing one standard product. This department, the Finashing
Shop, employs 30 direct operatives, all of whom are paid £8 per hour for o basic
4i-hour week, with a guaranteed wage of £330 per week. When nocessary,
overtime is worked op to a maxmum of 15 hours per woek per operative and is
paid at temes rate plus ooe-half. Bt is the opinion of the personnel manager that
o mare direct operatives could ke recruted for this department.

An analysis of recent production returns from the Fimishing Shop indicates
that the current average output s approsmately 6 umts of the standard
product per produectine man-howr. The work study manager has conducted an
u.ppu'ui.-.'a| af the wnrl-s.irla methads m the FFmi:Hng Sl'lnp and suggests that it
would be reasonable to expeet operatives to process 8 units of the product per
man-hour and that a piccework scheme be introduced in which the derect
operatives are pasd £1.40 for cach unit processed. It is anticspated that, when
neccessary, operatives would continue to work overtime up to the prevsous
specified limit, although as the operatives would be on precework no premiem
wold be paid.

Meat year's budgeted production for the factary varics from a mmmum of
TOEM} umits per week to 8 maxemum of 12 000 units per week, with the most
frequent budgebed weokly outpuat being 9600 units. The expected sclling price
of the product next year is £11 per unit and the budgeted variable production
cost af the incomplete product passed mto the Finishing Shop amounts o £8
per unit. Yariable production overheads in the Finishing Shop, excluding the
overtime premium of the direct operatives, are budgeted to be £0048 per dircct
lahour haur worked. and it is considered that vanable sverheads do Viry
dircctly with productne hoors worked. Direct material costs are not imcwerred
by the Frneshing Shop. The fiscd overheads mewrred by the factory amount in
tedal to EHHI0 per week.

Seocks of wark in progress and finished goods ans not carreed.



AGSESSMENT MATERIAL

Required:

(1} Calculate the effect on the company's budgetod weckly profits af the
proposed incentive scheme m the Finishing Shop. (Calculation should be
to the nearest £)

(15 marks)

(it} Explam the reasons for the changes in the wookly hudgeted profies coused
by the proposed icentive scheme.

7 merks)
ACCA Level | Conting

Calboolation of ECQ)

One of the components wed by K Lid is ardered from a specialst supplicr.
The daily usage for thes component and the teme between placing and
recerving an order {the lead time) can vary as follows:

Maxsmum usage T30 per day
AveTage usage 580 por day
Minmum usage 430 per day
Muximum bead time 15 days
Average bead time 12 days
Minmmum bead time B days

Calculate the number of eniix that can be ordered at the re-order level if, as 2
result af storage problems, the company cannot allow stock o rise above
15 DM} umats.
{3 ks )
CIMA Management Accounting Findamentats

Calenlation of number of arders and bolding costs

M Ltd's Chief Executre believes the company s holdng excessive stocks and
has asked the Management Accountant to carry outl an imvestigation.
Information an the twoe stock items is given below:

Stock PPorchuse Lbmdmisirarian Diemaomd Hulding cosi
item price oot T PUCT FEiIr
§ per omit % per arder % of purchase price
G N} ] 15 DO per year 1333
H p=] 15 2 0D per year 00

The company's stack ordering pobicy is based on the Economic Order Quanbity
[ECC)).

Required:
{n} Determine the number of arders per year that the compamy will place far
item 3
{3 ek
(b} Determine Lthe annual holding cost of the stock of tem H
.7 erks )

CIMA Mnagenent Accounting Fimdamentals
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223 Calevlotion of EO4)

A business cusrently order 1000 units of product X a1 a time. 1t has decided
that it may be better io use the Economic Order Quantsty method to establish
un optimal neorder quantity.

Information regarding stocks is given helow:

Purchase prce E15/umit

Fiwed cost per order £200

Holding cost 8% of the purchase price per annum
Annual demand 12 DO} mats

Current annual tofal stock costs are £183 000, being the total of the
purchasing, ordermg and halding costs of produsct X
Required:
{a) Caleulate the Economic Order Quantity
{2 marks)
(b} Using your answer b (2) above caleulate the revised annuoal total stock
costs for product X and so establish the difference compared 1o the
current ardermg palcy.
{4 marks)
ACCA Paper 1.2 - Financial Information for Management




Cost assignment for indirect costs

accounting systems to perform a number of different functions, In ths o we an:
gong to concentrate on bwoe of these flunctions — they are (1) allocating costs between
cost of goods sold and 1 nwnﬂnrln for internal and external profit reporting and (n)
providing relevant decesic mg infe pan for destinguishing between profitable
and unprofitable activitics.

In order to perform the shove funchions a cost accumulation system i required that
assigns costs bo cost objects. The aim af this chupter is 1o provide you with an under-
standing of bow costs are accomulated and assigned o cost objects. You should have
remembered from Chapter 2 that a cost ohject = anything for which 2 separate moas-
urement of cost is desired. Th)oﬂ| s nh]::h md'l.hdspnudm:l:. SCrVICES, CRSEDMmCrs
and locations. In this chapterwe shall either use the term cost object as 2 gencric teem
or assumic that products are the cost object. However, the same cost assignment prin-
ciples can be applicd 10 all cost ohyects.

We bogin by explaining how the cose assignment process differs for dircct and
indirect costs.

q In Chapters | and 2 it was pointed out that companies need cost and management

LEARNMING OBJECTIVES

After studymg this chapter, you should he able 1o:

d.isﬁ:!'ul'lli hetween causc-and-cffect and u.ll:ihn_!,l cost allocations;
explain why different cost informatson is required For differcnt parposes;
describe how cost systens differ m terms of their level of sophestication;
understand the factors mfluencing the choice of an optimal cost systems

explain why departmental overhead rates should be wsed in preference to a smgle blanket
overhead rate;

# comstruct an overhead analyss sheet and caleulate eost contre allocation rates;
L] ﬁnﬁﬁwﬁyhﬂgﬁbﬂﬂmhﬂﬂ?ﬂuﬂﬁdﬂhuﬂdiﬂpﬂﬁmm to scsal overhead rates;
o caboulate and explain the accounting treatment of the under- over-recovery of overheads.




CHA

TER & COET ASEIGNMENT FOR iIKMRECT COSTS

Assignment of direct and indirect costs

Caosts that arc asn'arlcd o cost nbjc:ls can be divided inbo two. :al:r:gur;c:. — diredt costs
and inderect costs. Sometimes the term pverheads s med instead of indirect costs.
Direct costs can be zocurately traced 1o cost objects bocause they can be specifically
and exclusively traced to o particular cost object whereas indirect costs canmat. Where
n cast can be dircctly asssgned to o cost obgect the term cost tracing is used. In contrast,
indircct costs cannot be traced directly to a cost object because they ane usually
comeon to several cost obgects. Indirect costs are therefore assigned o cost obgects
using oost allocatians,

A cust allocation is the process of assigning costs when a direct measure does not
exist for the quanty of resources consumed by a particular cost obgect. Cost alloca-
tions imvobve the use of surrogate rther than direct measures. For example, consider
an activity such as recening mcoming materials. Assuming that the cost of receiving
materals is strongly influencod by the mumber of receipts then costs can be allocated
to products (L. the cost object) based on the number of materal receipts cach
product requires. The basis that is used to allocalc costs 10 cost ohjocis (1.c. the
number of material receipts in our example) is called an allecation base ar cost driver.
If 2% of the total number of receipts for a period were required for a partcular
product then 20% of the total costs of recenving incoming materials would be allocated
1o that product. Assuming that the prodect was discontinued. and not replaced, we
would expect action o be taken to reduce the resources required for receiving mate-
nals by 20%.

In the above illustrutson the allocation base is assumed 1o be o significont deter-
minant of the cost of recerving incomig materials. Where allocation bases arc
significant determinants of the costs we shall descrbe them as cosse-and-eifect nllo-
catinns. Where a cost allocation base 1s used that is not a.si.grdﬁ:a:nl determinant of
its cost the term arbitrury allscation will be used. An cxample of an arbitrary allo-
cation would be if direct lubour hours were used as the allecation base 1o allecate
the costs of materials recewving. If a labour-intensive product required a large
proportion af direct labour hours (s2y 30%) but few matenal receipts it would be
allocated wath  large proportion of the costs of malcnal receiving. The allocation
would be an maccurate assignment of the resources comsumed by the product.
Furth:m'bcm:. of the prnrlul:l: WERC ﬂiscunlinund. and oot n:phncd. the cost of the
material recenving activity would not decline by 30% because the allocation base =
not a signtficant determinant of the costs of the materials receiving activity.
Arbitrary allocations are therciore likely to resalt in inaccurate allocations of
indirect costs bo cost abjects.

Figure 4.1 provides a summary of the assignment process. You can see that direct
costs are assigned b cost objects wsing cost tracing whercas indirect costs are
anip:d using cost allocations. For accarate I:ss:ignrm:nl of mdirect cosls o cost
whjocts cousc-and-cffect allocations should be used. TFvo types of systems can be
used to assign mdirect costs to cost obpocts. They are traditional costing systems
and activity-bosed-costing (ARC) systems. Traditional costing systems werc
developed in the early 1900s and are stll widely used oday. They rely extensively on
arhitrary cost allocations. ABC systems only emerged i the late 1980s. One of the
majar aims of ABC systems is to wse only cause-and-effect cost allocations. Bath
cost syslems aﬂnpt identical a.pptmr]'l:: o uﬁgning dincct costs to cost Dbjc:ls. In
this chapter we shall eopcenirate on traditional costing systems and ABC systems
will be examined in Chapeer 11
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FIGURE £.1  Cost allocations and cosr fracing
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Different costs for different purposes

Manufacluring organzations assign costs Lo products for two purposes: firse, for
internal profit measurement and external financsal aceounting requirements m order
to albocate the manufacturing costs incurred during a period berween cost of goods
sold and imventarics, scu.mdh'. bax pm\-id: wseful information for mmag\cria] decmion-
makmg requirements. In order to meet financal accounting requirements, s may not
be necessary to accurately trace costs to fdivideal prodects. Consider a situsation
where a firm praduces 1000 different products und the costs meourred dureng a period
are £10 million. A well-designed product costng system should accurately analyse the
E1 millrn costs incurred betweoen cost of sales and inventores. Let us assume the
true figures are £7 million and £3 million. Approsimate but inaccurate individieal
praduct costs may provide 2 reasonable approssmation of kow much of the £10 million
shauld be attributed 1o cost of sales and imventores. Some product costs may be over-
stated and others may be understated. but this would not matter for financial
:u:nl.mli:ng PUTp=iEcs 35 ||:|ng as the sotal ol the indridual pr\odud cosls u:.i;n.ﬂi bircost
of sales and inventories was appraximately £7 milion and £3 million.

For decision-making parposcs, however, more accurate product costs are required
so that we can destinguish between profitable and unprofizble products. By more
sccurnichy measuring the resources consumed by products, or other cost objects, a
firm can sdentify its sources of profits and loses. If the cost ystem does not capture
sufficiently accurately the consumption of resources by products, the reported
pmdu.cl costs will be distorted, and there = a dangz:r that MLANXECES My dmp me—
itable products or continue praduction of unprofiabls producs.

Besides different levels of accuracy, different cost information is required for
defferent purposes. For mecting external financeal accounting requirements, financial
accountmg regulations znd legal reguircments in most countries reguare that ioven-
torses should be valued st manufactuning cost. Therefore only manukacluring costs are
amsigned to products for meeting external fmancial accounting requirements. For
d:ci:inn.—maki:ng nm-mamufa:l.l.lrin,g costs must be tzken nto account and :ms;gn.od oy
products. Nat all costs, hewever, may be relevant for deciston-making. For example,
depreciation of plant and machnery wall not be affocted by a decision to discontinwe a
praduct. Such costs were described in Chapter 2 as rrelevant and sunk for decsion-
makmg. Thus depreciation of plant must be assigned 1o products for inventory vale-
ation but it showld not be asssgned for discontmuation decisons.
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Maintaining a single or separate databases

Because different costs and different levels of accuracy are required for differen:
pUrpas s soMe argamzabions maintain o separabe costmg systems, one for decision-
making and the other for imventory valuation and profit measurement. In a surey of
187 UK companics Drury and Tayles { 300} reported that 9% of the companies main-
tained two cost accumulation sysloms, one far dcu:iﬁnm-rn:ﬂ:ﬁg and the other for
imwentony valuation, The remaining 91% of crganizations maintamed o costing system
on a single database from whech appropriate cost information was extracted o
provide the reguired information for both decision-making and imeentory valuation.
When o single database = muintained only costs that must be assigned for invenztory
valuation are extracted for meetmg financial accounting reguirement s, whereas for
decmion-making only costs which are selovant for the decision are extracted.

Irwcndarjl vatluation is not an ssue for many scovios urg,am.m.tlcms. Tlu::.r dov ot Iy
imeentonies and therefore o costing system is not required for meetmg imventory valu-

ation requircments.

Where 2 single dutabase = mainizined cost assignments cannat be at differcnt
leweks af accuracy for different purpases. In the late 1980, acocording to Johnson and
Kaplan [ 1987), most organizations were relying on costing systems that had been
designed primarily for meeting external financial accounting requirements. These
SYsICms Wore d:narxﬂ decades ago when information procossing costs wore hlg}l and
precluded the wse of more sophisticated methods of assigning mdircct costs o
prasducts. Such systems are still widely wed today. They rely extenssvely om ashitrary
cost allocations which may be sufficiently aceurate for meeting external Financial
accounting reguirements but not for mecting decisson-muking requirements. Jahnsan
and Kaplan concluded that management accounting peactices have followed and
become subservient to meeting financial acooanting requirements.

Cost-benefit issues and cost systems design

These cnticems resulied in the cmergence of ABC in the late 19808, Surveys in many
countries suggest that between 10 and 3% of the surveyed organceations have imple-
mented ABC sysicms. The magonity of organcatons therefore continue o operate
traditional systems. Both traditional and ABC systems vary m their level of sophesti-
cation but, as a general rale, traditional systems tend to be smplistic whereas ABC
systems bend to be more sophisticated. What devermines the chesen bevel of sophssti-
cation of a costing system? The answer i that the choice shoald be made on costs
versus benclits oriteria. Simplistic systems are inexpensive to operate, but they are
likely to result in i@ccurste cost assignments and the reporting of maccurate costs.
Munagers u:hgcual miormatan cxtracicd from ﬁm'paislic sysbems are more |i.'l:|.'|j'1|:|
make impartant mistakes arsing from using maccumte cost mformaton. The end
result may be a high cost of errors. Conversely, sophisticated systems are more
expensive bo operate but they minimize the cost of errors. However, the aim should
not be to have the most socomte cost system. Improvements should be made in the
level of sophistication of the costeng system up e the point where the marginal cost of
improvement equals the marginal bencfit from the mprovement.

Figure 4.2 dhustrates the above points with costing systems ranging from simplistic
to sophisticated. Highly simplstic costing systems are located on the extreme left.
Commaon features of such systems arc that they are inexpensive 1o operate, make
cxbensive use of arbitm:_\.- allocations of indirect costs and nmmaﬂ_\- result in low levels
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FIGURE 4.2  Cost systems — varying levels of soplisticarion for cost
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of apcuracy and a high cost of errors. On the extreme right are highly sophishcated
sysloms. These sysbems wse mh’ Causc- ami-cHu:'I albocatsons, are more expensve o
aperate, have high levels of accuracy and mimimize the cost of errors. Cost systems in
mast argangeations wre o bocated at either of these estreme points, Instead. they arc
located ar different poants within the range shawn in Figure 4.2

The optimal cost system is different for different arganeations. For example, the
optimal costing system will be located towards the cxtreme keft for an organization
whose indirect costs are a bow percentage of total costs and which alsa has 2 frly stan-
dardized p\m-dul:l runge, all consumeg crganzational resoarces in smilar propar-
trons. In these circumstances simplistic systems may not result in the reporting of
inzccurate costs. In contrust, the optimal costing system for arganeations with a high
praportion of indirect costs, whose products consume organizatienal resources in
differcnt proportions, will be located towards the extreme nght. More sophistcated
costing systems are required to capture the dversity of consumption of organeatsonal
resources and accurately assign the high level of inderect costs to different cost ohjects.

Assigning direct costs to cost objects

Both simplistic and sophisticated systems accurately asign direct costs to cost ohjects.
Cost assignment merely imvolves the implementation of suitable dercal procedures io
.idt:n.ﬁ‘fj und record the resources consumed |:|3- cost ubjr::l:. Consider dircet labour.
The tmme spent on providing a service to a specific customer, or manofacturing a
spocihic product, s recorded on souroe documents, such as time sheets or job cords,
Dietails of the customer's account number, job number or the praduct’s code are abso
entered on these documents. The employec’s haurdy rate of pay is then entered so that
the direct labowr cost for the employee can be assigned to the approprzte cost object.

For direct materials the source document is a muterisls requisition. Details of the
matenials ismsocd for manufacturing a product, or providing a speeific service, an:
recorded on the materals requisition. The customer’s account number, job number o
product code s also entered and the ibems listed on the requisition are priced at theis
cost af acquisibon. The details on the matenal requesition thus represent the source
informatson for assigning the cast of the materials o the appropriate cost object.

In mamy organizations the recording procedurn: for direct costs is computerzed using
harcodmg and sther forms of on-line information recording, The source documents
only exst in the form of computer records. Because direct costs can be accuraichy
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anig,rlcﬂ bar coisdl nhfc:ls whercas Ay indirect costs cannat, the remainder of the
chapterwill focss oo indirect cost assignmient.

Plant-wide (blanket) overhead rates

The most simplstic traditional costing system assigns indirect costs to cast obgects
using a smghe overhead rate for the organeaton as a whole. You wll recall at the stare
of thas chapeer that it was pointed out that indirect costs are also called overheads. The
terms blanket nverhead rate or plani-wide raic are used to describe a smgle overbead
rate that is established for the organization as o whole. Let us assume that the total
manufacturing overheads for the manufacturmg plant of Arcadia are £3H) 00 and
thiat the company has selected direct laboor hours as the allocation hase for assigning
wverhcads to products. Assaming that the total number of direct labaur hours are
il M) fior the period the plant-wide overhead rate for Arcadia & £15 per direct lahowr
howr {E00 (0060 (00 dereet labour howrs). Thes caleulation conssits of two stages.
First, overheads are accumulated in one :ingj: paant-ﬂ';dn: pnol fara pcr;nd. Second, a
plant-wide rmte is computed by dividing the total amoune of averhends accumulaned
[E50H 000 by the selected allocation base {60 000 derect labour bours). The overbead
costs are assgned to products by multiplying the plant-wide rate by the units of the
sebected allocation base {direct labour howrs) usod by cuch produwca.

Assunse naw that Arcadia s considenmg, estahlishing scparate overheads for each of
its three production departments. Further smvestigatioms reveal that the products made
'|'u_r the COATUPRETY l\cq'uin: different upl:rmion:. and some pu'udl.ld:. do ot pass IJ'ln:u.lah all
three dopartments. These myestigations also indicate that the £900 000 total manufac-
turing averhcads and &0 000 direct laboar bours con be analysed as follows:

Deportment A Departmend B Depariment . Total

Owverheads E200 {0 LA DO} E1{HN (HHN EGON) DiOKY
Direct |abowr haurs 20 {0 20 D 200 (MR &0 DOl
Overhead rate per

direct labauar hour £10 34 fil £15

Consider now a situatson where product Z requires 20 direct laboor hours in
department © but does oot pass through departments A and B. If a plant-wide
awerhead mite is used then overheads of £300 {20 howrs at £15 per hour) wall be allo-
cated 1o praduct Z. On the sther hand, if 2 departmental overhead rate = wsed, anly
£100 20 howrs 2t £5 per howr) would be allocated 1o praduc Z. Which method shouald
be used? The logical answer must be to establish scparate deparimental overbead
rates, sinoe product Z only consumes overheads in department C. If the plant-wide
wverhecad mte were applicd. all the Eactory overhead rates would be averaged out and
praduct Z would be indirectly allocated with some of the overheads of department B.
The would nat be sstsfactory, since produsct Z docs not consume any of the resouross
and this d:parl.mcn! incurs a Iarg;r: amount of the osverhead c:p:n.diinr:.

Where some depariments are more ‘overbead-intensive” than others, products
spendmg more e i the overhead-imensive departments should be asssgned more
owerhead costs than those spending bess time. Departmental rates capiure these
passible effects but plant-wide rates do not, becawse of the averging proces. We can
conclude that a plant-wide rate will geoerally result i the reporting of inaccurate
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pmdl.u:'l cosls. A 'p\!anl:—wil!c rale can nn|_l,- be ju!.'l:ifil:d when all pruducls CONEUME
departmental overheads i approdmately the same proportions. In the shove illus-
tration each depariment accounts for one-therd of the toetal direct ehour hours. 1 all
products spend appromimately one-third of their ime in gach department. a plant-wade
overhead rabe can be wsed. Consider a siuatson where product X spends one bour in
cach department and product Y spends free hours m each department. Overheads of
E45 and £225 respectvely would be allocated v products X and Y using cither a plant-
wicle mte (3 hoars at £15 and 15 hours a1 £15) or separate departmental overhead mees.
If a dwverse product range is produced with produocts spending different proportions of
teme in cach department, separate dopartmental overhead rates should be estableshod.
Haowever, :ig_rlirlmnt [FLET Y n‘plant—wir!c overhcad rates hive been n:purh:d in SLETVCYS
undertnkeon in many different countrics. For example, the percentage usages vary from
20-30% in UK {Drary and Tades, 1994), USA (Emore and Mess, 1991), Australdion {Jove
and Blayney, 1990 19%1) and Indian (Jeshe 1998) surveys. In contrast, in Scandinam
anly 5% of the Finnish companses {Lukka and Granhmd, 1996), one Norwegian comgprany
{Bparnenak, 1997h) and nooe of the Swedish companses sampled (Ask eraf., 1996 ) used a
single plant-wide mec. Fero usige of plant-wide mees was also repeeted from a suney of
Orock compamies [Ballas and Venieris, 1996). In o more recent study of UK organiza-
ticms Dirury and Tayles (2000 reported that o plant-wide rmte was wed by 3% of surveyed
organizations, possbly suggestng a mave towards more sophisticated costing systems.

The two-stage allocation process

A Tramework, known us the two-stage allocation process, can be wsed o summarne
the different approaches we have looked at for Arcadia to assign overbead costs o
producis. The process applies to assigning costs to other cost objects, hesides
products, and & applicable 1o all organizatsons that assign indirect costs 1o cost
ohjects. The framework applies o both traditional and ABC systems.

The framework is illustrated in Figure 4.3, You can sec that in the first stage over-
heads arc a.-isi.pud to cost centres tnkn called cost pu-uk] The torms cost centres or
cast poals are used to describe a location b0 which overhead costs are initially
amsagned. Mormally cost centres consist of departments, bt in some cases they consst
of smaller scgments such as groups of machines. In the second stage the cosis accamu-
lated i the cost centres are allocated 1o cost ohypocts usmg selected allocation bases
{vau shoald remember from our discussion carlser that allocation bases are also called
cost drvers). Traditional costing systems tend to use a small number of sccond stage
allocation haxs. t_\.'p;ca"f direct labour howrs or mackase howrs. In other m:md:. irasdi-
tsonal sysbems assume that dircet labour ar machine hours have 2 significant inflecnos
i the leng term on the bevel of overbead expenditure. Other allocabion bases wsed o
a lesser extent by traditional systems are direct labour eost, direct materials cost and
umits of output. These methods are described and dlustrated in Appendm 4.2 at the
end of ths chapter. Exhibit 4.1 [Section C) shows details of the oxtent te which
dilferent second stage allocation bases are used in different countrics. You will see
that direct labour and machine hours are the dominant methads.

Let us now apply the frimework e our disoussion in the previous stage relating o
Arcadia. The plant-wide rate overheads (£900 000} are collected ina single cost poal
for the plant, or the whole organzation if non-manufacturing overheads are o be
incorporated i the averhead rate. In the seeond stage  single plant-wide overhead
rate (£15 per hawr) is allocated to prodcts based on the number of derect labour
hours wsed by each product.
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FIGURE 4.3 Ar illustrrion af the mo-stage allocation process fora
erdlivicmal cossing sysien
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We concluded that, becanse some dl’:pﬂrl.ﬂld.’rl.t'l were more “overhead intenseve’
than athors, it = preferable o establish separate cost contre overhead rates based on
departments. With the approach the total overheads of £900 (M0 were asigned 1o the
three pru-du:linn. dl:pa!lm:n.t: in the first stage. Scparate d:pa.rl:'rb:r:la| averhend
rates were computed for each department m the sccond stage (ie. £10 per direct
labour howur depariment A, £30 for B and £5 for C). Finally, departmental everheads
ware assigned to produces by multiplying the houwrs spent by a product in each
department by the hourly overhead rate. The total overhead assigned to o product s
simply the sum of the amounts applsed in sach department.

How many cost centres should a ferm establ=h? 1f only 2 small nomber of cost centres
are estublished  is kely that activitics within o cost contre wall not be homogeneous
and. of the consumption of the actrvitbes by productsseraces within the cost centres
varics, activity resource comsumpton will not be accurately measured. Therefore, in
mit situatbons, increasing the oumber of cost centres increases the socuracy of meas-
uring the indircct costs consumed by cost ohjects. The chotce of the number of oost
centres should be based an cost—hencfit criteria using the prmeiples described on pages
9091, Exhshit 4.1 (Section A) shows the oumber of cost centres and second stage cost
albacation hases reported by Drury et all in a survey of 187 UK orgamizations. [ can be
seen that 35% of the organizations used less than 11 cost centres whereas 23% ased
murc than 30 cost centres. In torms of the number of different bepes of second stage cost
drversizllocation bases 695 of the responding orgamizations wsed less than four.

An illustration of the two-stage process for a
traditional costing system

Wi shall now use Example 4.1 to provide a more detailed illestraton of the two-stage
allocation process for 2 traditional costing system. To keep the illustration
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EXHIBIT 4.1
Surveps of practice

in} Cost centres used im the first siage of the two-stage allection process

» A survey of Australzn organizations by Joye and Blayney (1990
36% of the responding orgamzations used a single plant-wide rate
24% used averhead rates for groups of work centres
3% used overhead rates for cach work centre
%% used overhead rates for cach machine

» A survey of Swedish organizatsons by Ask and Ax (1992

T0% indhcated that cost centres consisted of departmcnis

32% consisted of work cells

12% consisted of groups of machines

153% comsisted of single machines

A Morwegian study by Bjomenak {1997h) reported an average of 38.3 cost

centres used by the respondents

# A survey of UK organizations by Dinary and Tayles {20000
14% used less than 6 cost centres
21% used 6-10 cast centres
29% used 11-20 cost centres
36% used more than 20 cost centres

b1 Mumber of different il singe allocntion hases/cost drivers msed

& Asurvey of UK argamizations by Dirury and Thyles (2000
34% used 1 cost drver
5% used 2 drivers
10%: used 3 drivers
21% used 310 drivers
10% used more than 10 devers
& A Morwegian study by Bjomenak { 1997} reportod an average usage of 1.79
cost deneers

el Secomd stage cost allocotion bases/cost drivers wsed”

Norway' Hollond Dreland® Australin’ Japan® UK UK

Dircct lahowr

hoursicost 5% 0% 525 1% 1% GOB% Ti%m
Muchine hours 2o o 19 18] 1z 44 16
Direct materials

cosks 26 ] 1o Iz 11 ] 19
Units of owtput 4l b 8 0 1] 42 il
Prime cost 1 21
Other 23 35 9
ABC cost drivers q 7

A survey of Finmssh companies by Lukka and Granlund (1996) reported that
direct lzbour costs, direct lobour hours, machine bours, materials use and
production quantity were the most widely used allocation bases. Usage rates

were not reported.
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Novwer

= The repomed pescemiages eareed 1005 Deciuse many Compenies sed more thas o [ype of o
cenire ar allocaun base.

* Inracnak [ BT
* Huns eraf. {19041
< Clre [115).

* Rlayney 2nd Yokoyama {1991
? Diniey v gl {1993 — The flest cobemn ralasss w the respomes Sor asomaed and the secnnd 1o
nan-autvmaned producion cemres.

manageahle it = assumed that the company has only five cost centres — machine
departments X and ¥, an assembly department, and materals handling and gencral
[zctory suppoart cost contres. The iflustration focuses on manufacturing costs but we
shall look at non-manufacturing costs Laver m the chapter. Applying the two-stage
allocatson process requires the followsng four steps:

1 asssgnang all manufacturing overboads o produscison and service cost centres:

2 reallocating the costs assigned to sorvice cost centres bo production cost

centres;
2 computing separate overhead rates for cach production cost centre;
4 asmsegning cost centre overheads o products or ather chasen cost ohjects.

Sieps | and 2 comprise stage one and steps 3 and 4 relate o the second stage of the
twa-stage allocation pracess. Let us now cansider cach of these steps i detiul.

Step 1 - Assigning all manufacturing overheads to
production and service cost centres

Using the miormation given m Example 4.1 our metial obgective = to assgn all manu-
fxcturing everheads to production and serace cost centres. To do this requires the
preparatsan of an overhead annlysis sheet. This document is shown in Exhibit 4.2 In
many utgarli:atinn.: it wall cocisg nnl_\- in compuler form.

1f you Jook at Example 4.1 you will soe that the indirect Bbour and mdirect mate ral
costs have been directly traced to cost centres. Although these items canmot be direcily
mssigned to products they can be directly asigned 1o the cost centres. In ather woeds, they
are indirect costs when products arc the cost abgocts and direct costs when cost contres arc
the cost obyect. Therefore they are traced directly to the cost centres shown m the
awerhead analysis sheet in Exhdne 4.2, The remaining costs shown in Example 4.1 cannat
be trmdvlﬁmdhmdmcmtncnln:mﬁrmud b allocated 1o the cost centre Ll.'.'insa.ppuu-
printe allocation bases. The torm first stage nflucation boses 5 wed o describe allocatsons
at this point. The following list summarzes commonly used Arat stage allocaton bases:

Cost Baxis of allecation
Property taxes, lighting and heating Arca
Employes-related expenditure:

works management, works canteen, payroll offuce Mumber of employees
Diepreciation and inswerance of plant and machmery Walue of Homs of plant and
machmery
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The anmual overhead costs for the Enterprise Company which has three N R

production centres {two machine centres and one assembly centre) and o
service oentres (materials procurement and gencral factory support) are as

Fallomes:

(4] 1E)
Infirect wages and superasion
Machine centres: X AR
w 1 Dl D
Asscmbly 1 5000 DO}
Materials procurement 1 1D Dok
General factory support 1 430 Ok i O3 DNk
Inufirect materals
Machine centres: X SO0 DOY
Y BO5 OO
Assembly 1015 000
Matcrials procurcnomt 1]
General factory support 140 D} 1 4240 CiF
Lightmg and heating S04 D
Property taxes 1 CaCh Cchp
Insurance of machinery 150 D0
Depreciation of machinery 1 500 DN}
Insurance of buildings 50 DOdk
Saluries of works management RO) D00 4 0} Do)
11 TOH) O}
The following information is also available:
Buok Aren Numher Direci
value of orcupied of Inbowr  Aochine
machimery (s metres) employees  hoors hozrs
(£
Machine shop: 3 B D00 00K 10000 L] 1000000 2 0N (K0
Y 5 D Dol L] HNH 1000 [0 1 OOk R
Assembly 1 D D0l 15 M0 MMy 2 {00 (N0
Slores SO0 DY 15 (00 Iy
Maintenance S04} DE 5 (D ]

LSOO DO SOMHD 1060

Details of total materials issues (e, direct and mdircct matemals) 1o the
production centres are as follows:

1
Machine shop X ERCT ]
Machine shop ¥ 3 (MM (MY
Assembly 1 M CHHD
B O{HD DN

To allocate the overbeads hsted above to the production and service centres we
‘must prepare an overbead analyss sheet, as shown in Exhibar 4.2
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EXHIBIT 4.2

Overhend aralysir
sheel
Froductinn combres Service cenlires
Genernl
Item of Hosis af Machine Machine Mupderials  [oeiury
expemifitore allocmlinn Tl cenire X cemtre Y Assembly  procurement  suppart
(i (£ 1] [{1] (£} LE} ]
Inderect wage and Diroct GOS0 000 1 MY 1000000 1500000 1 BODOO0 1 4500000
SLIPOTVISKHN
Indercct matersals Diroct 1410000 Sy B0S000 105 00 10y DOy
Lighting and Area SOOQ01  1{HE (KRB SO0 150000 150 DR Sl DKy
heati
Pmpmi.tl;'luns Arca 1000000 2000HF 100000 300 (00 30000 LOHHOD
Insurance of Boak
R i
machinery 1501000 BIH (MY 50000 10 [0 5 o0k 5000
Diepeecintion of  Book
RN b vl
muchimery 1500000 SN0 500000 100 000 Sy DOy S (N}
Tnsurance of Arca 250000 S{h My 25000 75 75 DOy 25 ()

Salares of works  Number of
mEnagement employees _ BO000 240000 16000 240000 __ S0000 50000

(1) 11 T00o) Z9700M 2690000 2480000 1 760000 1 BO0 000
Reallecatson of
servioe cantro
cosls
Materials Walue of
procurcment  matenals
maucd = BEOOHEF 660000 X000 1 76l 0ok
General factosy Direct
supporl labaur
Bours —— SO0y _450{00 _ G0 [0 L BON} 0}
(2} 11 000 4 3N KHE 3 B00 (00 3 600 (00 = =
Machme hours and dircet
Izhour haurs 2000 (00 1 )Y 2 (40 (00
Machine hour overhead mie EL15 E3.50
Drircet lnbour hour overbend rate E1.80

Applymg the allocation hases to the data gieen in respect of the Enterprise Company
in Example 4.1 it & asumcd that property taxes, lighteg and heating, and msurance
of buildings are related to the tofal fleor area of the baildings, and the bencht

whizined by cach cost centre can thercfore be ascertamed according 1o the



AN ILLUSTRATED® OF THE TWO-STAGE PROCEES FOR A TRADITIONAL COSTING EYSTEM B8

Wlews on the treatment of manufacturing overheads

A gquestionnarre survey by Brealey (2008) reported the fellowing resolts in
respect of UK manufactuning companics:

N %
Blunket {plant-wide rates) 3 13
Production depasiment rates 150 a3
Activity-based costing rates B 4
Variahle costing rates (Le. overheads not assigned o products) 45 14
Oither Sh LSy
237 LK}

Mine of the 31 respondents who used a blanket rate were mterviewed 1o
ascertain the reasons for using such a rate. Frve mterviewees were happy with
the praduct costs dermved from using thes mite and four ackneededged its hmita-
ticns. The Following 15 2 response from one of the respondents that argued that
the improved socuracy af the product costs derved from a blanket overhead
rute could not be pustified on cost—honefit critera:

The adided vatue . .. for breaking [the overhead] dawn moy further wonld be
mirimal ... I think if I po dows any further witfin separate areas in the
marfactiring sperations to split dows prodiection, prerciaving ard guality
departments, I dar't think i wordd make much differerce o he hionker
owerhend mie faat weve goL

O of the four interaewees who acknowledged the limitations of blanket overbead
rates argcd that 5t was reasonable 10 use a blanket mic bocanse overheads were o
small propartion of total costs. The second intermewee argued that the rate was used
hecausc it was :unph tor culculate and the third aited a lack of resources. The fmal
imervicwee intended to change from a blanket rate to muliople departmental mees.
Forty of the respondents who used scparate production department rates
were inlerviewod. Reasons cited for using these rates incleded: the factory was
divided into different production processes: cost contres use different resources
in different proportions: and the fact that the factory was organzed so that cach
wn department was respansible for o product group. One respondent
Justificd the wse of separte overhead rates throughowt the factory as follows:
We actually have manufeciring celly wivich are cost centres in their own mght, 10
it's hest if we hove o cont certne wibich i frvimg fo recover those costy againn what

it's manufachuing. So rather than soying we funve bots of muncfrcanring cefly but
only cne coast centre, i seemy move streighfonvand to say here's @ cefl of cowt
wihiici fachrer and fills thing and does soene sort of service. s sasier
mnﬂmiﬁemﬂmrﬁmapwﬁmhrmﬂrmmmmhamqﬁhﬂ
oot cemine i certatnly vour can see overall whether itF over or arder recovening

Five interviews were conducted with units that only asssgned variable costs to
products. They justified this approach on the gr ds that fixcd overheads
wauld remain nn-d'l:m_g,u-d i.mcqm:ti'r: of the decsions that were made so H'u:j'
were irrelevant for decision-making.

‘Source: Beeafiey, 1. A [2006), The caloefatinn of peocuc cous and ek e in decision-meking
the Beriiish Manafacwring Indusiry, il diserazion, Uniersry of Huddsrdield
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'pcmpnrl;cm af flaar area which it nnn.lpics. The tatal Aoor area of the fa-clnqr shown
in Example 4.1 is 50000 square metres; machine centre X occupees 20%: of this and
machine centre Y a further 10%. Therefore, if you refer 1o the overhead analyss
sheet in Exhibet 4.2 you will see that 20% of property taxes, lightmg and heating and
insurance of h.lih!ing: are allocated 1o machine centre X, and 10¢% are allocated o
machine centre Y,

The insurance premaum paxl and depreciation of machinery are gencrally negarded
as heing related o the hook value of the machinery. Bocawse the book valse of
miachinery for machine centre X s 815 of the total bosk value and machine centre Y
i5 515 of the toal hook value then B/15 and 5/15 of the insurance and depreciation of
machincry is allocated to machine centres X and Y.

It is msumed that the amount of tme that works mansgement devotes o cach cos:
cenire s related to the number of employees in cach centre; since 30% of the total
employees are employed o machine centre X, 30% of the salaries of works
management will be allocated vo this centre.

1f you now look at the overbead anabysis shoet shown in Exhibat 4.2, you will see in
the row labclled (1) that all manufacturing twerheads for the Enterprse Company
have heen a:s:ign.u‘! to the three 'PI'DdI.Id;Dﬂ und two service cost centres.

Step 2 - Reallocating the costs assigned to service
cost centres to production cost centres

The neat step s o reallocate the costs that have been assigned to service cost contres
to production cost centres. Service depariments (i.c. sorvice cost centres) are those
departments that cxist b provide services of various kinds 10 other units within the
wrganization. They are sometimes called support departments. The Enterprise
Company has two service centres. They are materials procurement and general
Fectory support which includes actrvitics such as production schedulmg and machine
muintenance. These service centres render cssential services that suppert the
produoction process, but they do not deal dirsctly with the products. Thernefore it i not
passible to allocate service contre costs to products passing through these centres. To
assign costs o produocts traditional costing systems reallacate service contre costs o
prodoction contres that actually work on the product. The method that s chosen 1o
albecate sorvice centre casts to production centre should be related to the benefits thae
the praduction centres dernve from the sorvice rendered.

Wi shall assume that the value of matenals issucd (shown in Example 4.1)
provides a suitable npprocimatson of the benefit that cach of the production centres
receives from matenials procurement. Therefone 50% of the value of matenials =
issued to machine contre X, resulting in 50% of the total costs of materials
procurement being allocated ta this centre. Hyou refor to Exhibit 4.2 you will see that
£EA{ DI {50¢% of material procurement costs of £1 760 000) has been reallocated o
miachine centre X 1 = aleo assumed that direct labour hours provides an approx-
mition of the benclits recenved Iu the prm!l.lclinn centres from 3|:|1-rm| fau:l.-m'_!,l
support resulting i the total costs for this centre being reallocated to the production
centres proportionate to direct labour hours, Therefore since maching centre X
consumes 23% of the direct labour hours £450 000 (25% of the total costs of
£1 800 000 assigned to goneral factory support) has been reallocated 10 machine
centre X. You will see in the row labelled (2)7 in Exhihit 4.2 that all manufacturing
costs have now been assigned to the three production contres. This completes the
Ent:tag: af the teva-stage allocation PrCess.
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Step 3 - Computing separate overhead rates for
each production cost centre

The second stzge of the bvo-stage process s to allocate overheads of cach production
cenire 1o overheads pﬂ_-:si.nglhrml.gh that centre. The most Fr:qu.-:n.ﬂy used allocation
hases in traditional costmg systoms are based on the amount of ttme products spend in
cach production centre — normally direct labour hours and machine hours. In respect
of non-machine centres, direct labour hours s the most frequently used allocation
base. This implecs that the overheads incurred by a production centne are closchy
related to direct labowr hours worked. In the case of machie centres 1 machine hour
awerhezd rate is preferable since most of the overheads (e_g. deprecsation) are likely
to be more closcly related o machine hours. We shall assume that the Enterprise
Company wses a machine hour rate for the machine production centres and a direct
lahowr hour raie for the amembly contre. The overhead rates are calculated by
applymg the following formula:

st centre av w::rl'u:ad:-
cost centre direet labour hours or mackine hours

The calculations wsing the information given in Example 4.1 are as follows:

£4 3

Machine contre X = 3 00 00 revachvires T £2.15 per machine hour
; £3 RO (100 ’
Machine centre Y =000 000 machine Bomrs. — £3.80 per machine hour
E3 00 (00
Assembly department = —— — = £1.80 per dircet lnbour hour

T 000 0H) diireet lahour hours

Step 4 - Assigning cost centre overheads to
products or other chosen cost objects

The final step is to allocate the overheads to products passing through the
production centres. Therelore if a product spends 10 howrs in machine cost centre
A averheads of £21.50 (10 ® £2.15) will he allocated to the product. We shall
compute the manufactunng costs of two products. Product A is a low sales volome
product with direct costs of £100. It 5 manufictured in batches of 100 units and
each unit requires 5 hours in machine centee A, 10 haurs in machme centre B and
10 howrs i the assembly centre. Product B is a high sales volume product thus
cnabling it to he manufactured in larger batches. It s manofactured in batches of
200 units and cach unit r\cqu.im 10 hours in machine centre A 20 howrs in machine
centre B and X hours in 1!1: assembly centre. Direct costs of £200 have been

d to product B. The cabculations of the manufzcturing costs sssigned 1o the
pmdm:t:. are as follows:
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Prodocd & E
Drrect costs {100 unigs x £100) 100 DHHR
(rverhead allocations
Machine contre A (100 units * 5 machme hours x £2.15) 1075
Machine contre B {100 units % 10 machine hours x £3.80) 3 My
Asmembly (100 units % 10 diroct labour bours % £1.50) ] BNy
“Fista] cost 1675
Cost per onit (£16 675100 units] = £166.75
Product I £
Drrect costs {200 units » £200) A DY
(rerhead allocations
Machine contre A (200 units ¥ 10 machine hours = £2.15) 4 3Hy
Machine contre B (200 units 3 2 machine hours = £3.50) 15 204
Asmembly (200 units % 20 direct Labaar bours = £1.5() T HI
Tetal cost s TIHY

Cast per onit (£66 70,200 units) = £333.50

The overhead allocation procedure is more complicated where service cost contres
serve cach other. In Example 4.1 1t was assumed that matenals procurement docs not
provede any services for general factory support and that general fectory support does
nod _pu'm';dn: any services for materiaks procarement. An umi:::lanﬂiu‘g of situations
where service cost centres do serve each other is not, however, necessary for a general

understandmg of the overhead procedure, and the problem of service contre recip-

rocal cost allocations is therefore dealt with in Appendix 4.1.

Extracting relevant costs for decision-making

The cost computations relating to the Enterprse Company for products A and B
represcnt the costs that shoold he generated for meeting stock valuation and profie
moasurement regquirements. For decson-making non-manufactunng costs should
alsa be taken inbo account. In addition, some of the costs that have boen assigned o
the products may oot be relevant for certain decissons. For examgple, if you boak at the
owerhead analysis sheet m Exhibit 4.2 you will soe that propeety taxes, depreciation of
machinery and msurance of buildings and machinery have been assigned 1o cost
cendres, and thus included in the costs sssgned o products. [F thess cost are unaf-
lected by a decision 1o discontinue a product they shoald not be assigned 1o products
when undertaking product discontsnuation reviews, However, of cost infosmation i
used to determine selling prices such costs may need to be assgned o products o
crsure that the selling price of a customer’s order covers a fair share of all organiza-
tional cosis. It & thercfore nocosmary o onsure that the costs :irsmrpumln] in the
wverhead analyss are sutably coded so that different overhead mites can be extracted
for different combinations of costs. This will coable relevant cost information wo be
extracted from the database for mecting different requirements. For an illustration of
thes approach you should refer to the answer to Review problem 4.26 shown at the end

of this chapter.
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Our ubjudir: in this |:|'|a|:||.cr has not been 1o focus on the cost information that
should be extrcted from the costing system for meeting, decision-making require-
ments. Instcad, it is to provedie you with an understanding of how cost systems assign
costs to cost chpoots. In Chapter 10 we shall concentrate on the cost mformation that
should be extracted for decision-muking.

Budgeted overhead rates

Ouar discussgon n this chapter has assumed that the aciwal overheads for an acooanting
period have been allocated to the products. However, the caloalation of averhead mies
hused on the ecnal vverheads incurred dunng an accownting period causes a oumber
af problems. First, the produect cost calculations have to be delayed unidl the end of the
aceounting period, since the overhead mic ealoulations cannot be obtomed before this
date, but information on product costs is required queckly if it = to be used for moathly
profit calculations and inventory valuatsons or as a basis for seitmg sclling prices.
S:I:nmdh'. DI My AFELC that the 1.iruir|3 pu'ubh:m cun be resolved I:yﬂh:u]utins actual
averhead rates at more frequont meerals, sey ona monthly basis, bat the obgection i
this proposal & that a large amount of vverhead expenditurc is fxed in the shart teem
whereas activity will wary from month to month, gwving large fluctuations in the
averhead mies. Conssder Example 4.2,

Such fluctuating overhead rates are not representative of typical, normal
production conditions. Management has commutted iscl o o speaific level of fxed
costs m the |;g|1.1 al [oresceable needs E:n'l!:ynn.d one month. Thus, where pmﬂu:linn
Tuctumies, monthly overhead rates may be volaide. Furthermore, some costs such as
repairs, muntenance and heating are not incworred evenly throughout the year.
Therefare, if manthly overhead rtes are wsed, these costs will not be allocated firky
to units of output. For example, heating costs would be charged only 10 winter
praduction o that products produced in winter would be more expensive than those
produced m summer.

An average, annualized mie based on the relatsonst ..' of tetal | overhead o
total annual activity is more representatve of bepscal relationships between total costs
amd valume than a monthly rate. What is reguired s a normal product cost based on
average long-term production rather than an actual product eost, whach s affected by
manth-to-maath fluctuations in production vofume. Taking these [zotors into consid-
erution, it is preferable to establish a budgeted sverbend rate based on annual esi-
murtea overhead expenditure and activity. Consequently the procedurne outlined in the
previcus sectons for calculating cost centre overhead rates for traditional and ABC
systems should be based on srondard activity bevels and not ool activity levels.
Sorveys of product costing practices indicate that most crganceations use annual
budgeted acinity as n measure of standard actnaty.

Under- and over-recovery of overheads

The efect of calculating overheasd rtes based on budgeted anoual overhead expen-
diture and activity = that itwill be most unbikely that the overhiead allocated to prodocs
manufactured during the period will be the same as the actual overhead moarmed.
Cansider a situation where the cstimated anmaal fixed averheads are £2 000 (00 and
the estimated annual activity s 1000 direet [zhowr hours. The estimated foed
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EXAMPLE 4.2

The fixed overhoads for Euro are £24 (00 000 per anoum, and monthly
production varses from S0 000 to 1 000 000 hours. The monthly overbead rate
for fixed overhead will therefore Muctuate as follows:

Muonthly overhead £2 D0 {00 L7 000 00}
Maonthly production 4000 bours 1 000 000 hawrs
Maunthly overhead mite £5 per hour £2 per hour

Orverhead expenditure that = fixed in the short term remams constant each
month, bat monthly production fluctuates because of holiday periods and
scamonal variatons 10 demand. Consequently the overhead rate vanies from £2
tov ES per hour. It would be unreasonable for a product worked on in one month
to ke allocated overheads at o rate of £5 per howur and an identical prodoct
waorked on in another month allocated at a rate of only £2 per hour,

wwverhead mtewill be £2 per hour. Assume that actual overhcads are £2 000 (00 and arc
therclore identical with the estimate, but that actual actrvity is 900 D00 direct kzbowr
hours instead of the estimated 1 000 D00 howrs. In thas situation ondy £1 B0 000 wall be
charged to production. This calculation is basod on 900 0M0 derect labour boars ag £2
per howr, giving an undee-recavery of averhcads of £200 00,

Consmder an alternative situation where the actual overheads are £1 950 (00
instcad of the estimated £2 000 00, and actual a:Livit_\- 1% 1 0 00 direct labouwr
haurs, which & sdentical to the origmal estimate. In ths stuaton 1000 H00 direct
labour howrs ar £2 per howr will be charged o production giveng an over-recavery of
£50 (0. This example dlustraies that there will be an under- er over-recovery af aver-
hends whenever actunl activity aor overhead expenditore is different from the
budgeted overhoads and activity used to estimate the budgeted overhead rate. Ths
under- ar over-recovery af fed overheads is also called a volome variance.

Accountig regulatons in most countries recommend that the under- or over-
recovery of overheads should be regarded as a period cost adjustment. For example,
the UK Statement of Standard Accountmg Fractice on Stocks and Work m Progress
(SSAF 9) and the Intermational Accounting Standard on Imventories {IASI)
recommend that the allocation of overheads in the valeation of mventories and work
in progress needs to o based on the company’s normal level of activity and that any
under- or aver-recovery should be written off in the current year. This procedurc =
illustrated in Figure 4.4, Note that any under- or over-recovery of overhead = not allo-
cated to products. Also note that the under-recovery s recorded as an expense in the
current acoounting period whereas an over-recovery 1s recorded as a reduction in the
CEPCnses for the pl:rian Fina"‘_\- you should note that aur discussion here = coneemed
with how Lo treat any under- or over-recovery for the purpose of financial accounting
and s impact on imentory valuaben and profi measurement.

Maintaining the database at standard costis

Must orgamizations whose activibies comsist of 2 serees of common or repetitive opera-

bions maimntain their databhase at ﬂmﬂ.‘rrd. rather than actual cost, for both tradibional
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FIGURE £.4  [Mesrrrmon of wnder-recovery of factary overheads
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and ABC systems. Standard costs are predetermined target costs that should be
incurred under efficeent operating condinons. For example, assume that the standard
derect labour cost for porforming a particular operation is £40 {conssting of 5 hours at
£8 per hour) and the standard cost of o parchased component (say component Z) is
ESI. The direct costs for a product requiring ooly the eperation and the purchased
component F would be recorded in the database 31 a standard cost of £90). Assuming
that the product anly passed through a smgle cost centre with o budgeted overhead
rate of £20 per direct labour hour the overhead cost for the product would be recorded
in the database at £100 standard cost (3 standurd direct labowr howrs at £240 por hoar).
Instend of a product being recorded in the database at its standard weif cost the
databuse may consist of the standard costs of a botch of output, such 2s normal batch
sizes of say 100 or 200 units outpuat of the product.

‘When a standard costing system = used the database 1s mainizined at standard cost
and actual outpat is costed at the standard cost. Actual costs are recorded, but not at
the indradual product bevel, and an adjuestment s made at the end of the accounting
period by recording as a period cost the difference between standard cost and actual
cost for the nctual oukput. Thas aﬂju:tn:u:nl ensures that the standard costs are
converted to actual costs in the profit statement for mecting extornal financial
ccoLMiing Feporiing reguUITEmEnEs.

It is not important at this point that yoo bave a detailed onderstanding of a
standard costng system. However, ot is important that you are aware that a datnbase
may consist of standard (estimated) costs rather than actunl costs. We shall look at
standard costing in detailf in Chapeer 18.

Non-manufacturing overheads

In respect of financial accounting., only manufacturing costs are allocated to
products. Mon-manufacturing overheads are regarded as period costs and are
d-upmﬂ-nd' in cl:al:t|:fl|'||: SXITH Wily 2% the under- or mtrlemryod'rmnufadu!ing
averheads outlined in Figure 4.4, For external reporting it is therelons unnecessary to
allocate non-manufaciuring overheads b prodscts. However, for decision-making
non-manufacturing costs should be assigned to products. For example. in many
organizations it is not uncommon for sefling prices 1o be based on estimates of tal
cost or even actual cost. Housmg contractors and garages often charge for their
services by adding a percentage profit margin to actual cose.
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EXHIBIT 4.3
Methods iesed by
UK arparingiions
I allacale ror-
marnfaciuring
overheads fo
perodincis

EXAMPLE 4.3

Allocation as a peroentage of total manufucturing cost 3z

Dhirect [abouwr hourscost methods ri
Percentage of total selling price 12
Mor-manufactuning overheads oot traced 1o products 3
‘Other methad _ B8

10

Boarcac Dmryeal (1993).

The estimated non-manufaciuring everhead and manufacturing costs of a

company for the year ending 31 December are £500 000 and £]1 million respec-
tively. The non-manufacturing overhead absorption rate is culoulated as follows:

estimated non-manufacturmg overhead
estimated manufacturng cost

In percentage tevms cach product will be allocated with non-manofactunng
owerheads at o rabe of 30% of ds total manofacturing cost.

Some non-manufzcturing costs may be a direct cost of the product. Delivery
costs, salesmen’s salaries and lm'w:ﬂing EXpENSEs marh-c |:1i:r|.'|.'|l}' identifiable with
the product, but it is likely that many noo-manufacturing overheads cannot be
allacated dircetly to specific products. On what basis should we allocate non-
manufacturing overheads? The answer is that we should select an allocation
basejeost driver that corresponds moest closely to non-mamufacturmg overheads,
The problem s that allocation bases that are widely used by traditional costing
systoms, such as direct labour howrs, machine hours and direct labaur cost are not
n.:ccsuri!j those that are 1:|usr|].' related to nu:n-rna.n.ufa.cluring averhcads.
Therefore traditional systems tend to use arhitrary, rather than causc-and-effect
allocatsem bascs, to alkecate non-manufacturmg overheads to products. The maost
widely used approach (sce Exhibat 4.3) = to allscate non-manufacturing overheads
on the ability of the products 1o bear such costs. This approach can be imple-
mented by allocating non-manufacturing costs to products on the basis of their
manufacturing costs. This procedure s illustrated m Example 4.3,



Thac Following items relate ta the bearming objcctives Extod at the beginning of the chaper.

Disiinguish hetween conse-and-effect ond arbdtrary allucnisons,

Direct costs can be directly traced 10 cost obgects whereas indirect costs cannot.
Therebore, indirect costs must be assigned nsng cost allocation bases. Allocation
hases which are significant determinants of costs that are being allocated are
descnbed as causc-and-cffect allocations whereas arbitrary allocations refer o
albocatson bases that are ot the significant determenants of the costs. To accurately
measurc the cost of resources wsed |13,- cost uhiu:ls cause-and-ckect allocabions

should be used.

Explain why sfifferent cosi informmatien is reguired for different porposes.

Manufacturing orgamzations nsxign costs o products for two purposes: fisst for
external {fnancial acc mg) prafit ment and inventory valeation
purpases in order 10 allocate mooufacturmg costs incurred during o pericd 1o cost
of goods sold and imventorics; secondly to provide wseful imformatson for mana-
3rr.ia| decision- rnni:ing r:quim:rm:nls Fmancial anmunl.ing :N:H,uh.t;nm: :pt.cifj'tlnl
only manufacturing costs should be assigned to products for mecting inventory and
profit measurement requerements. Both manufactuning and non-manufactunng
costs, hawever, may be relevant for decisson-making. In addition, not all costs that
are assigned to products for mventory valoation and profil measorcment ar
relevant for decsion-making. For example, costs that will not be affected by a
decision (e.g. depreciation) are normally met relevant for decmsior-makmg.

Describe Bow cost syslems differ in terms of their bevel of sophisticoting,

Cost systems range from smmplistc to sophsticated. Simplstic systems are inex-
pensive 1o operate, imedve extensive use of arbirary allocations, have a high like-
lthood of reporting inzccurate product costs and generally result in a high cost of
crrors, Sophisticated costng systems are more expensive to operate, rely more
extensmvely on cause-and-effect allocations, generally report more accurate
product costs and have a low cost of errors. Further distinguishing features are
that :irup“sli.c |:|:u1:ir|g systoms have a small number of l:-rst—shgc cost
centres{panls and wse a single second-stage cost driver. In contrast, sophisticated
«costing systems use many first-stnge oot centres/pools and many different types of
second-stage drvers.

Understnnd the fnctors infloencing the chaice of im optimal costing system

The optemal costing system s dilferent for different organizations and should be
dotermimed on a costs versus benefits basss. Smmplistic costing systems are appro-
'pu'ia.bc in nr_g,a.n.izatiun:. whose mdirect costs are a low perecntage of total costs
and whech also have a fuirly standarded product range, all consuming organcea-
tional resources in similar proportions. Under these circumsiances simplistic
costing sysioms may report costs that are sofficiently accurate for decsion-
making purposcs. Converscly, organizations with a high proportion of indirect
costs, whose praducts consume organizatsanal resources in different proportsons
are likely to require sophisticated costing systems. Relying on sophisticated
mting sysioms under these circumstances = !ih:lj' bt result in the additional
benefits from reporting more acourate costs excecding the costs of operating
muore sophisticated systems.

EUMMARY 107



168 CHAPTER 4 COST ASSIGNMENT FOR INDIRECT COSTS

# Exploin why deparimeninl overhesd rodes shoold be wsed in preference do o simghe

blanket nverhead rate.
A blanket {also known as plant-wide) overhicad rate esizblishes a single overhead
rate for the prganization as a whole whereas departmental rates imvohee indirect
costs being accumulated by different departments and a separate overhead rate
hemg established for cach department. A blanket overhead rate cun only be
Justehed when all products or services consume departmental overheads in approx-
imately the same proportions. Such circomstances are unlikely to be applicable to
mist organizations resulting in blanket overheads generally reporting innccurate
pmciul:t.l'u.'n-ic: oosls.

& Construct on overhead onnlysis sheet and caloukbsie cost centre nllocation rates,
Cost centre overhoad allocabon rates arc established and assigned 1o cost olbgects
using the tao-stage allecaton overhead procedure. In the first stage, an overhead
unalysis sheol s used 1o (a) allocate overbeads b production and service contres or
departments and (b) to reallocate the total service department overheads o
production departments. The sccond stage myvolves (a) the calculation of appra-
prizte departmental overhead rates and (b) the allocation of overheads to products
pussing through each department. These steps were dlfustrated wsing data
presented m Example 4.1,

® Juostify why budgeted overhead rotes showkl be wsed in preference tu ncienl
weerheard rates.
Becouse the uses of actual overbead rtes causes a delay in the calculatson of
product or servce costs, and the we aof moathly rtes causes Auctuations m the
overhead rates throughout the year, it is recommended that annoal budgeted
mt!h:ﬂ.d raics ‘I'm.IH h I.Lmd.

# Uoloulnie ond explain the trentment of the under. sver-recovery of overhends,
The use of anmual budgeted overhead rates gives an under- or sver-recovery of over-
heads whemever actual overhead crp-mdilur: or al:l:i\-jt_\- & different from 'buﬂ.gct.
Any under- or over-recovery 1s generally regarded as 2 perod cost adjustment and
writtcn off to the profit and boss statement and thus not allocated o produces.

® JMulditional learning objedtives presented in Appendices 4.0 amd 4.2,

The appendices to this chapter include the following two additional learning objec-
tives: (1) 1o be able o reallocate service department costs o production depart-
ments when service departments prowide services for other service depariments as
well ax production departments, and (2] to compute overhead allocation mtes for
other bess widely used second-stage methods in traditional costing systems. These
topucs tend to be includied in the syflabus requirements of the examanations sct by
prufesssonal acoountancy bodics but may not be part of the course cusriculum for
other courses. You can omit Appendices 4.1 and 4.2 if these topics are not part of
your course curriculum.

Appendix 4.1: Inter-service department reallocation

Service dopartments provide services for other service departments as well as for
production departments. For example, a personnel department provides scroces for
other service departments such as the power gencrating plant, maintcnance
department and stores. The power gencrating department also provadies heat and lighe
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{or ather scrvice dnpﬂ.rlrm:nds. irldl.nsn; the p:!:nn.m:] r!:partrn:nl. and so on. When
such interactions ocour, the allocation process can beeome complicated. Difficulties
arme becawse cach service department begins to accumulabe charges from other
service departments from which it recoives sermces, and these must be reallocated
hack to the wser department. Once it has begun, this allocation and reallocation
process can continue for a long time before a solution is found. The problem is ilus-
trated in Example 44.1. We shall use the example toillostrate four different methods
of allecatmg the service depariment costs:

1 repested distribution method;

2 simolaneows equation method;

3 specified order al ciusing methnd;

4 direct allocotion method.

1. Repeated distribution method

Where this method = adopted, the service department costs are repeatedly allocated
mn the specified percentages until the figores become too small to be signdficant. You
can sce from line 2 of Exhibit 441 that the overheads of seevice department 1 are allo-
cated aocording to the prescribed percentages. As a result, some of the overheads of
service department 1 are transferred bo sernce departmient 2. In line 3 the overheads
of service department 2 are albocated, which means that seevice departmcnt 1 recoives
some further costs. The costs of serace ckpu:trm:nl 1 are ag,ain. allocated, and service
department 2 recemves same further costs. This prooess continues untd line 7, by which
teme the costs have bocome so small that any further dotailed apportionments arc
unneccssary. As 4 result, the tofal overheads in bne 8 of £152 /040 are allocated 1o
praduction departments only.

2. Simultaneous equation method

‘When this method s nsed simultaneous cquations arc mitially established as fllows: Let

x = total overhead of serice department 1
¥ = total overhead of service depastment 2

The todal overhoad transferred into service departments | and 2 can be expressed as

a= 14040 + 0.2y
= 16 000 + 0.1

Rearranging the above equations:

x=02y = 14040 {1}
~0.lx 4y = 18 000 ()

Wi can now multiply equation (1) by 5 and equation (2) by 1, giving

Sg—y = 70 200
—.lx + y = 18 000



1186 CHAPTER 4 COST ASEIGNMENT FOR INDIRECT COSTS

EXAMPLE 4A.1 A company has three producton departneenis and two service departments. The

erverhead analysis sheet provides the followng totals of the overheads anaby=ed
to praductson and scrace departments:

§iEk

4B Oy
42 000
E
14 040
1E 000

152 040

Production department

Service department

R T

The expenses of the service departments are appartioned as follows

Production depnriments Service departmenis
X Y F A 1 1
Servce department | 2% 0% % —_ 1=

Service department 2 Al el % 20 ==

EXHIBIT 44.1

Repemted
distritmution
mreethod
Prodoctien deparimemsis Servire depariments
Lime X ¥ i I 1 Toal

1 Alloeaticn as per

overhead analysis 48 000 411K 30 000 14 4 18 K 15X
2 Allecation of

service depaniment 1 ZEOE (209:)  SG06(40%) 4 20l (30%) (24040 LA aey

19 4.

3 Alleeaticn af

servicedepariment 2 TTED(40%5)  JHE1 (0} DERD(N0) I EEL (M%) (19404)
servicedepartment 1 TI6(RINR)  1SS2{A0CH) 1165 (30%) (3 EHI) K8 (109}

sorvice depariment 2 154 (409E)  TR(I0G)  TH{20%) TH(N%)  (1EE)

servicedepanment 1 16 (HFE)  R@EDR) B0 () 8 (1)
7 Allncation of
service cepariment 2 4 {405 2 (0% 1(20%) = {8}

& Total overheads 59 520 53160 39 360 - - 152 [
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Ar.‘din.g the above -|:|:|'u:|.1;|.||1.|. Ingrihcr wi have

4.9 = B§ 200
Therefone x = 18 (i} (= B8 2107449
Substituteng this value for x m equation (1), we hane

1E O - 0.2y = 14 040k
Therclore -0y = -3 860
Therefors ¥ = 19800

W now apportion the valuees for x and y to the production departments in the agreed
perceniages.

Lime X ¥ i Tstal
1 Allocation as per
awerhead analyses 48 (0N} 42 D) 30 i 1241 D0
2 Allocation af

sermvice department 1 3600 (20%)  TI00{40%)  5400(30%) 16300
3 Allocation of

service department 2 _TO) (400 3UGH{I0N)  _3UA0(20%) _15 R4
4 3 F316d0 H.is0 52 Ol

“Youwill soe from line 2 that the value for X (seevice depantment 1) of £18 000 & allocated
inthe specified percentages. Simiarly, in line 3 the value for Y {(serice department 2) of
E14 B0 is apportioncd in the speaficd peroentages. As a result the tolzks in line 4 arc in
agreemend with the sotals m lne 8 of the repeated distribution method { Exhabet 44.1).

3. Specified order of closing

If this method is used the service departments” overheads are allocated o the
production departments m 2 certain order. The service department that dacs the
largest proportion of work for other serace departments is closed first; the servioe
department that does the seconsd largest proportion of work for other seraoc depart-
ments & closed second; and so on. Return charges are oot made 1o service depart-
ments whose costs hove proviously been allocated. Let us now apply this method 1o the
information contamed m Example 4A.1, The results are given m Exhibit 44.2.

The costs of serice depariment 2 are allocated first (line 2) becawse 10% of ns
work is related to semvice department 1, whercas only 1005% of the work of service
department 1 is related to service department 2. In line 3 we allocate the costs of
service department 1, but the return charges are not made to department 2. This
mecans that the proportions allocated have changed as 105 of the costs of scrnce
department 1 have not been allocated to semios department 2. Therefore 20% oue of
2 9% tolal or 29 of the costs of service department 1 are allocated to department 30

You will see that the totals allocated in line 4 do not agree with the wolals allocated
under the repeated destribution or simultaneows cquation methods. This s because
the specified order of desing method sacrifices accuracy for clerical convenience.
However, if this method provides a close approximation to an allemative accumite
caloulation then there are skromg arguments for its wse.
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EXHIBIT 4a.2

Specified onder of
i g
Produscting departments Sprvice departments
Lime X ¥ z 1 2 Tutud
1 Allacation as
per overhead
analysis A8 000 42000 30 00i) 14 4D e 52 0
2 Allocate service
department 2 TI0 3 600 3 6 2400 {18 000}
(405 (0%} {205 (207%)
3 Allocate service
department | A2 TEA0(AN)  SEEE() (DEHE) P =
4 59 134 3440 39 45l =g e 133 ik
EXHIBIT 4A.3
rect miscmtion
rethiod
Productinn departments Service departments
Lime X ¥ £ | F i Tt
1 Allocation as
per overhead
Inal}:i: 48 DO 42 M0 30r DOHE 1440 15 0K} 152040
2 Allocate service
department 1 FI20(NY  6240(49) 4630 (309 (1400
3 Allocate service
department 2 0000 (4B} 4500 (LE) _A500(LE)  — 18000
4 &l 52 740 30 150 = = 152 40

4. Direct allocation method

The methed = illustrated m Exhibit 4A.3. [t ignores inbor-scrvice depariment scrvice
reallacations. Therefore service department costs are reallocated only to producton
departments. This means that the proportions allocated have changed as 10% of the
costs of service department 1 have not been allocated to service department 2.
Thercbore 20r% out of a 8% total, or 29 of the costs of sernce depastment 1, arc allo-
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caied to dnpurlmcrd X, 49 are allocated 1o &cpnrtrucnl ¥ and 3% are allocated io
department 7. Simiarly the proportions allocated for servce department 2 have
changed with 48 (40¢% out of BO%) of the costs of service department 2 being allo-
cated o department X, 28 io department Y and LE o department Z. The only justi-
fication for wsing the direct allocation method is its simplicity. The methad is
recommended when inter-semice reallocations are relatively insignificant.

Appendix 4.2: Other allocation bases used by
traditional systems

In the main body of this chapter it was pointed out that traditsonal costing systems
tend o rely on using two second stage allscation bases — namely, direct labour bours
and machine hours. Example 4.1 was used to ilestrate the applicaton of thesc allo-
cation bases. With traditional systems it is generally assumed that overhead expen-
ditwre is related 10 output measared by cither direct labour hours or machme howrs
reguired for a green volume. Products with a high direct labour or machine hour
content are therefore assumed to consume o greater proportion of overheads. In
additeon, o direct labour and maching hours, the following allocation bases are also
sometimes used by traditional costing systems:

dfirect wuges pereentage meihbod;

units of vwtput method;

irect materiole percentnge methosl;

o

prime cost percentage methed.

Each of these mothods is illustrated using the mformation green in Example 442,

1. Direct wages percentage method
The direct wages peroentage overhead rte is caloulated as follows:

estimated departmental overbeads = 100
estimated direct wages

Using information given in Example 4A.Z,

£0000 . 100= B0 of derect wages
£250 000

Il we assumc that the direct wages cost for a product 1s £20 then overheads of £16
(BF% 3 E£200) wall be allocated 1o the product.

The direct wages pereentage method is suitable only whers uniform wage mies apphy
within a cost centre or department. In such o stuation thes method will yield cxactly the
samie resubis as the derect labsoer Bour method. Haowever, oonsidier o sfuston where wage
rates arc not uniform. Products X and Y spend 20 bours in the same production
department. but product X requires skilled labour and prodect Y requeres unskifled
labour, with direct wages costs respectarely of £200 and £100. 1 we apply the direct wages
percentage overhead mie of 805 we should allcnte overheads of £160 1o product X and
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I ————— The budgoted overhcads for a depariment for the pext accounting poreod nre

£300) DK). 1n addstsan, the fallowing information is available for the permod:

Estimated :Iirmwag;us E£250 (0
Estimated direct materials E100 000
Estimated output 140 DOKD et

£E0 bo praduct Y. 1f both products spend the same amount of tme in the department, are
such apportoncd amounts far? The anseer would appear to be negative, and the disect
wages percentage method should therefore oaly be recommended when similar wage
rates are paid to direct emplovees in a production department.

2. Units of output method

Ef thes method ix used, the overhead rate s calboulated as follows:

cxtimated departmental overbeod
estimated outpui

Using the information given in Example 442, this would grve an averhead rate of £20
per unit produced. The units of sutput methed s only soitable where all units
produced within a department are identical. In ather works, it is best suited to a
process costing system, and it is not recommended for a job costmg system where all
jobs o products spend a different amount of time in each production department. IE,
for example, two of the units produced in Example 4A.2 reguered 100 houwrs and 2
hawrs respectively then they would both be allocated £20. Such an allocatzon would
naot be logical.

3. Direct materials percentage method

The direct materials percentage overhead rate s caloulated 2= follows:

estimated departmental overhead
estimated dircct materials

Using the information given in Example 44,2,

E2000 0 i i
T 200r% af direct materials
If we assume that the derect material cost incurred by a product in the department
is £50 then the product will be allocated with E100 for a share of the overheads of
the department.

If the direct matenals percentage overhead rate s used, the overheads allocated to
products will bear Iittle relationshep o the amount of ime that products spend m each
d:parlrm:nl. Cnn.ﬂ:qul:-n.’l]_l,-. ths method of FOCOwEry canmst nmm:ﬂh' he recom-
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mended, unless the maj;urit_\- of overheads incurred in a d:partnuml are related o
matermls rather than time. In particular, the method & appropriate for allocating
materials handlmg expenses to products. With thes approach, a cost centre i created
for material handling experses and the expensex are allocated o products wing a
materials handling ovverhead rate (normally the dircct materals percentage allocation
method). Companics that use a materials handling overhead mte allocate the
remaming factory overbeads to products wsmg one or more of the allocation bases
described in this chapter.

4. Prime cost percentage method
The prime cost percentage overhead rate is caloulated as followes:

r:!hruair:d churI.mcrl.'laJ m!:rbca.d:

1
estimaied prime cost

Using the information geven in Example 4A.2 you will soe that the estemated pnime
cost is £350 (00, which consists of dircct wages of £250 000 plus direct materials of
E100 0, The calculation of the averbead rate is

£ ()
s »* 1 = 57.14%

A product that mncurs £100 prame cost m the department will be allocated £57.14 for
the departmental averheads.

Ax prime cost consists of derect wages and direct materials, the disadvantnges that
apply to the direct materials and direct wuges percentage methods also apply to the
prime cost perocntage method of overhead rocovery. Consequently, the prime cost
method is noet recommended.

' !! Key terms and concepts

aclivity-based-oosting (ABC) (p. BE) machine hour mte (p. 100}
allocation hase {p. BE) materiak requestion {p. ¥1)

arbdtrary allocation (p. BR) overhead analysis sheet {p. 56)

bllamlket averhead rabe (p. 92) overheads (p. BE)

budpeted overhead mte (p. 1035} plant-wide rate {p. 52)
cause-and-cfiect allocations {p. 58) primez cost percentage meethod (po 113)
cast allocstion {p. BE) repeated distribution method (p. 109}
oast centre {p. 93} service departments {p. 11§

casl driver{p. B8] simulianeous equation method (p. LG
casl poal (. 53} specified order of chising method (p. 108
oast tracing {p. 85 standard costs (po HIS)

dlirect allocation method {p. 104] suppart departments (p 1K)

dhirect laboar hour rae (p. 101} time sheeds {p. 91}

direct maierisls prrcentage method {p. 113)  iraditionsd costing systems (p. BE)

direct wages percentage method (p. 113) under. ar aver-recovery af overheads (p. 114)
first stage nllocation bases {p. 96) undisaf catpat method (p. 113)

Job cands (p. 91) volume vanamcs (p. 114y
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Key examination points

A typocal question (e.g. Beview problem 4.23) will require you b ananlyse overhends by
departments and caboulate appropriate overhead allocatson rates. These guestions
may require a large number of calculatsons, and it is pessible that yoo will make calou-
latson errors. Do make sure that your answer is clearly presented. sinoe marks tend 1o
be allocated ancurdhg to whether Yo have adl:pi:d the correct method. You arc
recommsendod bo present your answer in o format similar o Exhibit 4.2, For a tradi-
tional costing system you should normally recommcnd o direct labour hoar rate if a
department is non-mechanieed and & machine hour rate if machine hours are the
domemnant activity. You should only recommend the dircct wages percentage method
when the rates within a non-mechanized department are unifsrm.

Where a question requires you bo present infoemation for decision-making, do not
include a.ppm'l.imud fxed overheads in the calculations. Remember the total manu-
[zcturing costs should be caloulated for stock valuation, but incremental costs shoald
be calculated for decision-making purposes (soc answer 10 Reveew problem 4260

Finally. ensure that you can caleulate ender- or over-recovenes of osverheads. Ta
check your understanding of this topic you should refer to the solution 10 Review

problem 4.35.



Assessment material

The review questions arc short guestions that enable you o asess your under-
standing of the main topics included in the chapier. The numbers in the paren-
theses prm-i.d: o with the page numbers to refer o i‘.F_'f'D'I.E cannol answer o
specific quustiu-n.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
amnd normally take bess than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the hook.
Further roview p!nh}eml with solutions for this 1:|1apl.n|' are available on the
accompanying website saww.drury-online.com. The website meludes 2 Sandent s
Munal and an fmstnector's Mamuel. Students can acooss both guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai The answers to probloms in the festrucior’s Mamua! are available only o
lecturers on the lecturers password-protected scetion of the wehsite,

The wehsite alse inchudes over 20 case study problems. A list of these cases is
proveded on pages 586-7. Cases that are relevant to the content of this chapter
inclsde Oak Ciy and Gustavsson, AB.

Review gquestions

21 Why are mdirect costs not directly traced 1o cost obgects in the same way as

Diefine cost tracing, cost allocation, allocation base and cost driver. (p. £8)
[nstinguish between arbitmry and couse-and-cffect allocations. (p. 83)
Explain haw cost mformation differs for profit measurementfinventory
valuation requirements compared with decsian-makmg requerements. {p. 59

Explain why cost systems should ddfer interms of theer level of sophisticaton.
(. B0-97 |

E =ER
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4.&

47

4.8
45

4.10
4.11

Diescribe the process of amigning direct lshour and direct materals o cost
ohyocts. [ 91)

Why arc separate departmental or cost centre overhead mies preferred o a
plant-wedic {blanket) ovechead rate? (pp. 22-93)

Diescribe the two-stzge overboad allocation procodure. [pp. 93-84)

Why arc some overhead costs sometimes not relevant for decision-making
purpases? (@ JE2)

Why arc budgeted overhead rates preferred to actunl overhead rates™ fp 103)

Give two reasons for the under- or over-recovery of overheads at the end of
the accounting period. [p. 1)

Review problems

413

413

4.14

A company uses a predetermaned overhead recowery rate based on machine
hwuars. Budgeted factory overhead for o year amounted po £7200 000, but actual
Eactory overhead mcwrred was £738 (40, During the year, the company
absorbed E714 (M0 of Factory overhead on 119 000 actual machme hours,
What was the company’s budgeted level of machine howrs for the year?
A 1l60EE
B 115 M
120 (NN
D 123 (MR

ACCA Frundarion Paper 3

A company ahsarbs overheads on machine hours which were budgesed at 11 250
with overheads of E258 750 Actual resalts were 1SS0 haurs with cvorheads of
E754 692

Cheerheads were:

A under-absorbed by £2152
B aver-ahsarhed by E058
C  under-absorbed by £4058
D over-ahsorhed by E2152
CIMA Stage 1

The folbeweg data are to be wsed for sub-guestions (1) and (n) below:
Budgeted labour hours B3N}

Budgeted ovecheads L1458 750

Actual shour hours To28

Actual overheads £ 146 1N}

(1) Based on the data given above, what is the bour bour overhead

ahsorption rage?

E£17.50 per hour

£17.20 per hour

£18.44 per hour

£18.76 per hour

{aa [l B e
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=
=
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ASSESEMENT MATERIAL

{11} Based on the data given shave, what is the amount of overhead under-
over-ahsorbed?

E2550 under-ahsarhed

E£2529 over-nbsorbed

E£255) over-nbsorbed

£7d60 under-absarhed

2 nEE

CIMA Srage 1

I Lid uses standard ahsorpton costing and absorbs produchon overheads on
the hasis of standard machine hours. The f|:|||-w-mg budchcd and actual
information applied in s last accounting pesiod:

Budget Acimal

Production averhead S 1E0 D) 5178 080

Mauchine bours 540 DO} A48 260

Units produced b 000 38 a0
At the end of the pcr;n-d. pn:ﬂu:tinn. awverhead will be rcpurt:ﬂ as
A under-absorhed by $4344.
B under-abhsorhed by $3660.
©  over-ahsorbed |13- 54344,
D over-ahsorbed by $36600

CIMA Manag ¢ Aee ing Fired, tals

A company has over-absarbed Ficed production averheads for the penod by
E6DMHL. Thie fixed production overhead absorption mte was £8 per wnit and 15
hased on the normal level of activity of 5000 unis. Actual productsen was
ASDHF s,

Whiat was the actual fved production overheads imewrred Bor the peniod?
50 DO

136 Ok

40 DOk

£42 10}

onms

ACCA Paper 1.2 - Financial Information jor Management

A company nbsorbs overheads on machme hours. In a period. actual machine
hours wene 17 285, actoal overheads were £4096 500 and there was undier-
absorption of £12 520
‘Whiat was the hadgeted level of averheads?
£483 980
L4096 S
50 020
It cannot be caleculated from the miormation proseded.
CIMA Sioge | Cosr Accowmting

one e

iig
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4.18

4.13

4.20

4.21

Canberm has established the E.'J|nwir|3 information mga:din; fooed overhcads
for the coming month:

Budgeted mformaton:

Fiwod averheads 180000
Labaur hours ERL]
Machine hours B0 {100

Units of productson 5000
Actual fixed costs for the kst month were £160 000
Canberra produces many defferent proclacts wang highly sutomated
mmufm:lurin.g Processes and absorbs overboads on the mast ap'pcr\ngr-nl.-z b,
What will be the predetermined overhead absorpison rate?
A Ell
B EIB
C Ein
D Eal¥
ACCA Paper 1.2 - Financial infe firey fear W T

]

The management accountant’s report shows that xed produchion overbeads
wore over-ahsorbed in the lnst accounting penad. The combanation that is
certain i lead o this sitsation s

Productinm activity il Fived overhend expenditure

A lower than budget and  higher than budget
B hegher than budget and  higher than budgee
(97 a5 budgered and as hudgeted
o hegher than budget and  lower than budget
EIMEL — Mainogermeret Ace o g Foskid rierlats

An enginocrmg firm operates a job costing system. Production overhead is
nbsorbed at the rmitc of $8.50 per machme hour. In order b allow for non-
production averhead costs and profit. a mark up of 60% of prime cost = added

to the production cost when preparing price cslimates.
The estimated requirements of job number B8 ane as follows:
Dircct materials 5100650

Direct kshaur 53 260

Machine hours 140

The estimated price notificd be the customer for job mumber 308 wall be
A 522 I56 B £22E51 C S13446 D 524 160

IR — Maingermerl Ao g Prskidarrielats
A company uses the repeated distmbution method to reapportion seroce
department costs. The use of this method suggests
A the company's overhead rates are based on estimates of cost and activity
levels, rather than actual amounts.
E  there are more serace departments than production cost centres.
T the company wishes to wvoid under- ar over-ubsorption of everheads in s
production cost centres
D the service departments carry out work for each other.
CIMA - Manap ! Ao inmg Froned sim's
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ABEESEMENT MATERIAL

The management socoundant of ﬂ:ﬂ'ﬂpi: Limibed has a|n:a-r!j' allocated and
apportioned the fmed overheads for the period although she hos yot to
reapporbion the service cemtre costs. Information for the period is as follows:

Production departmenis  Service deporimrents  Tocal

1 b Stores  Moinlenance
Allocated and
apportioned  £17 500 £32 7540 £6300 ER450 £A5 000
‘Wark done by:
Seares {11 30 — 115
Maintenance 5% 20r % 55 —

What are the total overheads incloded in productson department 11F the
reciprocal method s wed to reapportion service centre costs?

£I7 618

26171

28 398

258 453

ane =

ACCA Paper 1.2~ Financial information jor Mornagement

Uverhead amnlysis and ealeol ation of product costs
A furniture-making business manufactures guality furniture o customers”
orders. 1t has three producton departmenis and two semvice departments.
Budgeted overbead costs for the coming vear are as follows:
Total
Kt

Rent and Rates 12 510
Machine insurance 6 D0
Telephane charges 3 1K
Dipreciation 15 D}
Production Superviser’s salares 24 0}
Heatmg, lighting i 4}

T A0HF

The three pmdu.clinr: Jcpcu'trncrll:—.’-.. B and C, and the two serace
departments — X and ¥, are housed in the new premses, the detaiks of which,
together with other statistics and mformatson, are given belom:

Depanimenis
L n L X ¥
Floor area occupied (sq. metres] 30000 1800 600 600 400
Machine value (£000) 8 ] & 4 2
Direct lahour hrs budgeted Imp  IEHH 1000
Lahour rates per hour 380 F350 £3.40 E3DD £3.06
Allocated Overheads:;
Specific to cach department
(EDT) ] L7 | B 0.8 LA
Service Department X's
costs apportsoned 50 R MS5W
Service Department ¥'s

costs appartoned e % %

133
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Required:

{a) Proparc a statcment showing the overbead cost budgeted for each
dnpaﬂmcnl. ﬂ'luwina the basis of appurl.imrrscrll usod. Also caloulate
suilzble ovorhend absorpison mies.

{9 mmarks)

(b} Two picces of furniture are to be manufactured for customers. Direct costs
are as follows:

Juls 123 Jul 124

Dierect Matereal £154 £108

Dhrect Labour 20 howrs Dept A 16 hours Dept A
12hours Dept B 10 bhours Dept B
10 bours Dept € 14 houss Dept ©

Caleulate the total costs of cach job.
{5 marks}
(e} Ifthe firm quotes prices 1o customers that reflect a required profitef 25%
on selling price, caloulate the quoted sclling price for cach job.
{2 mrarkr)
{d} If material costs are a significant part of total costs i a manufactunng
company, describe 2 system of material comtrol that might be vsed
arder bm:ﬂl:dh-dj control costs, p:_\-ir!g parl.;u.lhr aitention Lo the stack
cantre] aspect.
{9 mmarks)
{ Total 25 marks)
AAT Stage 3 Coml Accownting mnd Bradgeiing

Colevdotion of prodwee overheas] costs

Bookdon Public Limited Company mamdactures three products intwo
production departments. a machine shop and a fitting section: it also has two
serviee dopartments, a canteen and a machine maintenance section. Shown
belowr are next yoar's hudgeted producton data and mamufacturing costs for
the company.

Provuct Froduct Product

X 1 4
Production 4200 units AU units 17000 umits
Prime cost:
Dierect materials £11 per umit £14 per unit £17 per anit
Direct lzbour:
Machine shop Efi per unat £4 per unil £2 por umit
Fitting section £12 per umit £3 per unit £21 per unit

Maching hours per unst 6 hoursperumit 3 howrs per unit 4 hours per anit
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Mochine
Maochine  Fitting mainieninee
shap secliom  Canteen  section Tl
Budgeted overbeads (E):
Allocated overheads IT6R0 19470 66y 26650 50 30
Rent, rates, heat and light 17 00
Diepreciabon and
mzurance of cguipment 15000
Additional data:
Giross book value of
cquipment {£} 150 (M0 75 000 ngnn 45 Do
Mumber of employecs L& 14 4 4
Floor space occupied
{square metres) a0 1 4y 1 {0 ol

It has heen estimated that approximately 7% of the machme maintenance
section’s cosls are mcurrcd scn-i.:img!hc machine :lmp and the remamder
inourred senicing the fiting section.
Hequired:
{a} (1) Calculate the follrwing budgeted overbead absorpton mies:

A maching hour rite for the machine shop.

A rute expressed as a percentage of direct wages for the fitmg

seciion.

All workings and assumptions should be clearly shown.

{12 marks)
{11} Calewlate the budpetcd munufzcturing averhead cost per wnit of
product X
{2 muirrs |

(b} The production director of Bookdan PLC has suggested that “as the
actual overheads incurred and wnits produced are wsaally different from
the budgeted and as a conscquence profits of cach month end arc
distacied I:tg,I mwor- under-ahsorhed n:m:rh.calh. 1t would be more nccurate
to caloulate the actual overhoad cost per unil cach month cod by dividimg
the total mumber of all units actually produced during the month mio the
nctunl overhcads incurred™.

Crtically examine the praduction director's suggestion.
(¥ muirrks
{Toatiwd 22 emirks |
ACCA Level | Conting
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425 Colevlntion of overhsesd mites and uvnder- over-recovery
A factory with three departmrents uses o single production overhead
al:uurpl.inm rabe, a:pmcucﬂ &5 o pereentage of dircct wages oost. [t has been
suggested that departmental overhead absarption rabes would result in more
accurate job costs. Set out below are budgeted and actual data for the previous
pemad, logether with information relating to job ne. 657,

Direct Direct Production
WEs Indar Muochine wrerhends
100 bumrs henars (I
Budgel:
Department: A 25 100 (Ml A1) NNy 120
B 10H¥ 500000 100 CHHY an
c 2 22000 R I3
Total: 150 ES000 50000 s
Actual:
Department: A 3 120600 45 WMy 130
B & 45 D 14 [y 18
c W 3000 — A0
Tatal: 14 A7 0 S0 (MY 238
Dring this pereed job no, 557 incurred the actual costs and actual tmes m the
departments as shown below:
Dhrect birect Direct
moterinl Wi Inbowr Wachine
& L] lesuers Boars
Department: A 120 10y 200 Dok 40 000
B &l al 1 N 10000
s 10 10 143 CaOy —=

After addmg production overhead to primes cost, one-third = added 1o
pn:nﬁ:l.-iun. cost for Eross pn:!EI:. The assumes that a reasonable prnEI: s
carned after deducting administration, scliing and distribution costs. You are
required to:

{a) caloulate the curment averhcad absarption rate;

(b} using the rate obtained in (a) above, caloulate the production overhead
churged to job no. 657, and state the production cost and expected gross
profit on this pob;

e} {1} comment on the suggestton thal departmental overhead absorpton

rates would result in more accurate job costs; and
() compuic such rates, hriefly explaming your reason for cach mie;

(d} using the rates calculated in (€} (i) bove, show the overhead, by
department and in total, that would apply to job no. 657:

(e} show the over- under-nbsorption, by department and in otal for the
period, using;

{1} the current rate in your answer ba (a) abone; and
(i} your suggested rates in your answers Lo (<) (i0) abowe.
fie ] .umr.h}
CIMA Cost Acconmiing 1
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426 Make or huy decision
Shown below i next year™s budget for the [orming and Enshing departments of

Taton Lid. The departments manufacture three different types of component,
which are moorporated into the oatput of the frm's fnished prodiscs

Cumpanent
L s C
Production (uniis) 14 00i) 1D 0
Prime cost (£ per unit):
Dircot materials
Formmg dept H 7 a
Direct kabour
Formmg dept & 4 12
Finishing dept pL1} 15 B
24 al =2
Manufacturing times (hours per unit):
Machining
Formmg dept 4 3 2
Dircct labour
Formmg dept 2 k| 4
Fimshing dept 3 10 2
Forming Finishing
departmeni departmeni
1] £
Variuble overheads 20M) B0 115 500
Fixed overheads 4] B0 _231 (il
L6032 T E346 500
Machme time required
and available 8 00 hours -
Labour haars requered
und available R2000bours 154 D00 hours

The forming department is mechanpaed and employs only ane grade of labour,
the fmeshing department employs several grades of labawr with deffering
howrly rates of pay.

Hequired:

{a} Calculate suitable overhead absorption rates for the forming and finishing
departments for next year and include o bnef explanabon for your chaice
of rates.

{6 ek |

(b} Another firm has offered to supply nest year's bodeeted quantities of the
ubie compinents ot the fd|n'ning prin::

Component A £30 Component B £65
Camponent C £60

Advise management whether it woold he more coonomical to purchase amy of

the above components from the outssde supplecr. You must show your

workings and, considering cost criteria cnly, clearly state any assumplions
mnde vr any aspects that may require further investigation.
(% mvirrs|
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437

4.28

(e} Critscally consider the purpese of caleulating produoction overheads

absorption rates.
18 ok}
{ Total 22 marks)
ACCA Fowndotion Costing

Various overhend absorption mies ond under- over-recovery
The folkewmg data relate o a manufactunng department for a perod:

Budge Actual
dnta duta
(L) [
Diroct material cost 14Hb OHHE 150 (10
Direct labaur cost 250 (Y 275 (D
Production everheoad 250 D 350000
Direct lnhour hours S0 OHHD hawrs 55 (MH0 haoars

Tk ZX was ome of the jobs worked on during the peniod. Derect matoral
costing ET000 and dircet labour (800 howrs) costing £4000 were meurred.
Required:
(1) Caleulate the production overhead absorpbion rate predetermmed for the
period based on:
{a)} percentage of direct matorial cost;
(k) dhirect labowr howrs.
1 F marks)
(1) Caleulate the prodoction overhead cost 1o ba charged o Tob ZX based on
the rates calculated in answer o (1) above.
{2 mrarks)
(i} Assume that the direct labour howr mte of absorptson is used. Calculate
the under- or over-absarption of production ovecheads for the period and
shabe an apptugriabc treatment in the sccounts.
{2 mﬂ.r.‘crj
{w) Comment briefly on the relatnve menis of the two methods of oserhead
ahsarption used m i) above.
{6 mrarks)
{Total 15 merks)
AAT Cowl Accomting mnd Budgeiing

Reapportionment of service depariment costs
A husiness operates with twa production centres and three serice centres.
Costs have boen allocated and apportioned to these centres as follows:

Production cenires AECYICE (SRS

1 2 1 i} [

EXH0 E3500 £300) £500 E7H)
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Infarmabion lv:gardi.ng how the service centres work for each other and for the
praduction contres s given as:

Waork done far

Prodoction cenires Service cenires
1 2 A ] [
By A A5% A5% — b [15 —
By B 505 0% a1 = 1

By C O 0% = = ==

Infarmabion concerning producton requiremenis in the fwo praduction
cenires i.ﬂ &5 Mlmﬁ:

Centre 1 Cenire 2
Units produced 1500 unsis 200 units
Machine hours 3000 hoors 4500 howrs
Labour hours 2000 hoars G000 hours

Required:
{n} Using the reciprocal methed calcelate the total overbeads in produchion
centres | and I after reapportionment of the service centre coss:
{7 sk
(k) Using the most appropeiate bass establih the overhead absarption rate
for production ceatre 1. Briclly explain the rensan for your chosen
ahsorption bass.
{3 eirks )
{Tonien! 10 mmli:__l
ACCA Paper 1.2 - Financial b Jor Mirrag







Accounting entries for a job costing system

5

This chapter is concemed with the accounting entries necessary to record tramsacbons
within a job costing, system. In Chapter 2 itwas pointed cut that job costing relates toa
costing system that is required in organizations where cach unit or bateh of sutput of 2
pm&.u:tnfmrwu unm:ps.“n:mmdmmmlfmﬂmm!n{nd:mltmhzu|m-
lated separately. The term “job’ thus relates o cach unique unit or batch of cutput. In
contrast, pracess oosting relates io those situatons where masses of idenboal units ane
produced and it is Ennecessary 1o assegn costs (o indnadual units of cutput. Instead, the
cost of a single unit of oulput can be obtained by merely dividing the total costs
assigned to the cost object for a perind by the units of output for that period. In practice
these two costing systems represent extreme ends of a contiruam. The outpuet of many
nmmmtmlhlmbmnﬁbc d:mnnhnfbnlh]nb md.mgl'nd procoss
crating. However, the accoanting methods desershed in this chapler can be applied 1o
all iypes of costmg, systems ranging from purcly job to process, or 2 combinabion of
baoth. In the next chapter we shall look at process costing in detail.

The accounting system on which we shall concentrate our atlentsen is one in which
the cost and financial accounts are combined in one set of accounts; this i known as
an imtegrited cost ncconnting system. An alternative system, where the cost and
financial accounts are dently, is known as an interlocking cov
accoamting system. The |ubu3n.lm:|.|:nd=-u g sysicm is g lly comsidered to
be meuruhl.:: 1o the imerlocking system, smce the latter imvolves 2 dlq)imhuu of

accounting entress,

LEARMING OBJECTIVES
Aber studyeng this chapter, you should he able 10:
. mum‘l the a.nmunhngeuh’m for an mtegrated and mterlocking accounting system;

an & A and an interlocking accounting system:

the distinguishing featires of contract costing:

® propare contract acoounts and caloulate the profit attrbutable to each contract.
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Control accounts

The :r\c,mcnﬁng sysbem & based on i sysbem af control accounts. A contrel sccoumt is a
summary account. where entries are made from totals of transactions for a perod. For
example. the balance in the stores ledger control account will be supported by a volu-
mincus file of stores ledger accounts, which wall add up 0 agree wath the wotal in the
stores ledger control account. Assuming 1000 items of materials wero roosived for a
period that totalled £200 (00, an entry of the total of £200 000 would be recorded on
the debit (receipis side) of the stores ledger comrsd account. This will be supported by
1000 separate entrees m each of the indimdual stores ledger zocounts. The total of all
these individual entries will add up e £200 000. A system of control accounts enables
ome to check the accuracy of the various accounting entries. since the total of all the
individual entries in the vanouws stores ledger sccounts should agree wath the control
account, which will have recemved the sotaty of the various transactsons. The fide af afl
the mdivsdual accounts (for example the individual stores ledger accounts) supporting
the total control accownt is called the subsidiary ledger.

Wi shall now examine the accounting entries necessary to record the transaction
outlined in Example 5.1. A manual system = described so that the accounting
entrecs can he fellowed, bat the normal practice is now for these accounts o be
mamtained on a computer. You will find a SLITUTLACY of the ancuunting cnirics sct
ot in Exhibit 5.1, where each transaction s profixed by the appropriate oumber o
give a clearer understanding of the necessary entrecs relating to cach transaction. In
addition, the appropriate journal entry is shown for cach transaction togethe rwith a

supparting cxplanation,

Recording the purchase of raw materials

The entry to record the purchase of materials m transsction 1 =

Dir Stores ledger control account 182 Oy
Cr Creditors contrel accoum 1E2 000

This accounting entry reflects the fact that the company has incurred a short-term
leability o acquire a current asset consisting of aw material stock. Each purchase =
also entored in the receipts column of an individeal stores ledger acoount (a
separate record 13 used for cach item of materials purchases) for the quantity
received, 2 unit price and amount. In addition, a scparate credst entry is made in
cach individual creditor’s account. Mote that the eotnes in the control accounts
form part of the system of double cniry, whereas the separate entrics in the indi-
vidual accounts are detailed subssdiary records, which do not form part of the
dauhble entry system.
The entry for transaction 2 for matesals returned 1o suppliers =

Dir Creditors control account 2000
Cr Stores ledger control account 2000

An entry for the retomed materials = also made in the appropriate stores ledger
records and in the mdividual creditors’ acoounts.
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The following rc the tioms af AB Ltd for the menth of April. NI EEiT

1 Raw mabcreals of £182 000 were purchases on credit
2 Raerw matersals of £2000 were returncd 1o the supplicr becawse of defects.

3 The total of sores requsitsons for direct materials issued for the pericd
wis E165 (M0,

4 The total ssues for mdirect matenals for the period was £10 000,
5 (Gross wages of £185 D0bwens incorred during the periad

consisting of wages pasd o employoes £105 00
“Ex dedoctions payable to the Government (e, Inkand Revenue)  E6( O0)
Mational Insamnce contributions due E21 (HHR

i All the amounts due m transaction 5 were settled by cash dunng the perind.
7 The allocatson of the gross wages for the period was as follows:

Drect wages £145 000
Indirect wages £40 DIHY
The emplayer’s contribution For Nationa| Insuramce dedwctions was £25 (00
Indirect factory expenses of £41 000 were incurred during the period.
Drepreciation of Factory machinery was E30 000,

Overhead expenses allocated to pohs by means of overhead allocation rates
wins £140 (00 far the pered.

Mon-munufacturing everhead incorred durmg the periad was £40 000,

The cost of jobs completed and transferred to inshed goods stock was
5{HH O

The sales value of goods withdrawn from stock and delsvered to customers
wins E400 000 far the perod.

The cost of goods withdrawn from stock and delivered to customers was
E240 00 fiar the penod.

EEaom

B8 BE

Recording the issue of materials

The storckeeper issues matersals from store i exchange for o duly authorized stores
:n:qu.isil;cm. For dircet matcruals the jn-b numher will be recorded an the stores ﬂ:qu‘i—
sitinn, while for indirect materials the overbend acoount number will be entered on
the requisition. The issuc of direct matenals imvolves a transfer of the materials from
stores to production. For transaction 3, material requisitions will have been summa-
rized and the resulting totals will be recorded as fallows:

D Work in progress acooant 165 0K
Cr Seores ledger control 2ccoum 165 (KHY

This aocounting entry reflects the f=ct that raw matersal stock 15 bemg comeerted into
work in progress (WIF) stock. In addition to the above entries e the control sccounts,
the individual pobs will be charged with the cost of the matenal issued so that job costs
can be calculated. Each issue = also entered in the isues column on the approprate
stores ledger record.
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EXHIBIT 5.1

Slores kedyer condrel nocoant
accotning 1. Creditoms afc 1 &2 000 2. Credibors afc ]
trarsactions for 3. Wark in progress ajc 165 (M0
AR Lid 4. Factory overhead ajc 100 0
Balance oid 3 CHY
182000 183 O0HY

Balance bid 5 D]

Factiry overhend contrnl sccount

4. Stores ledger afc 10 Do 11. Wark in progress ajc 140 (K0
7. Wages control a/c 40 [l Balance — umder recovery
B, Matonal Insurance transferred 1o costing
contributions ajc 25 Don P&L nic N0
5. Expense creditors nic 41 Do
10. Provisson for
depreciation alc 30000 F—
145 000 pEILLY
Nop-momufacturing sverhend control sooeoni
12 Expense creditor aic 0 000 Transferred bo costing
P&Lake LI

Creilitors sccount

lfmmlzﬂpm’n 2 ixi 1. Stores lnherl."c 182 (0

Winges nocrued acconol

6. Cash/bhank 105 000 5. Wages control alo 1015 (HHD
Tax paynhle sroouns
. Cash/bank G0 nog 5. Wapes contral aic L
Mational Inssrance rentribatisms acosuni
6. Cash/hank I () 5. Wage control arc 20
& Cash/bhank 5o 8. Factory overhead aic _25 (HM
15000 1000

Expense creditors acomeni

4, Fu.l:tm'ymwhncli.ﬁ: EYRCIE]
12. Won-manufacturing
averhead Al M0
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Work in progress comtrul pocount

1. Stares ledger aie 165 000 13. Finished goods
T. Wages contral af 145 Qi stock alo oMb (WMN
11. Factory overbead aje 140 {00 Balance c/d 1505 (KNR
430000 430 (XHE
Balunced bid 150 {00
Fimished guods vieck nocommt
13, Work in progress ajc 300 000 15. Cost of sales ajc 2400 (Y
Balance ofd il (MY
LA 2] .00
Balance bid 40 00
Cost ol sales acomm
15. Finished goods stecka’c 240 000 Transferred to costing
P&Laj 240 OO
Mrovision for deprecinton acooumi
10. Factory avechead A0 00
Wages cuntrol account
5. Wages accrued a'c 1005 {1 7. Work in progress a'c 145 00
5. Tax payable afc £ (1060 7. Factory averhead ajc A0 (HR
5. Matsonal Insuramos alc 200 o0
15200 L CEHE
Snles mocvunt
Transferred 1o costmg PAL - 300 000 14, Dehtors LIHE OO
Debinrs account
14 Sales afc A Qi
Costing profit amad lnes sooouni
Salex aic MDD
Less cost of sales afc 2400 (HHR
Cirvss profit L6000
Less under recovery of factory overhead 6 (0
Non fucturing head A0 {0 A BIHY

Met prafit FRENLLH
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The eniry for transactsan 4 for the ssue of indirect materials is

Dr Factory overhead control socount 10k (KHD
Cr Stares ledger control acooant LI {HD

In additson 1o the cotry i the factary overhead account, the cost of material ssaed
will be entered in the indrvidual overhead accounts. These separate overhead
accounts will normally consist of individeal indirect material accounts for each
r::pnrﬂihilit_\- cenire. P:rintﬁn"y.ﬂ'm- tatals of cuch m:p-unsil!ilit_\- centre account for
indirect materials wall be entered in pedformance reports for comparison with the
hadgeted indirect material cost.

After transactions 1-4 have heen recarded, the stores ledger control account waald

look like this:
Stores bedger contral accoani
1. Croditors ajc 152 DOy 2. Crednors afc 2 oy
3. Work m progress nic 165 DK}
4. Factory overhead ajc 10 D)
Balance oid 5l
152 o0H) JES (00
Balance hid LR

Accounting procedure for labour costs

Accounting for laboar costs can be diveded mio the Tollowing two detinc phascs:

1 Computations of the gross pay for cach employee and calculation of payments
1o ke made to employees, povernment, pension funds, ete. {payroll acoomiing).
2 Allocatson of Bbour costs 1o jobs, overhead aceount and capital zccounts

{labour coust acoouniing).

An employee's gross pay is computed from informabion on the employee’s personal
record, and attendance or production records. For each emploves a separate record =
kepe, shawing the emplovec’s emplayment history with the compuny, curnent rate of
pay and authorzed deducbons sech as Mational Insurance, penson plans, savangs
plans, union dues and so0 on. The gros wages are calculated From these documents,
and an :ntryi:ﬂu:n made in the pufm” for each l:rnplugt:,shawhgth: gross pay, tax
deductions and other autharized deductions. The gross pay kess the deductions grves
the net pay, and this is the amount of cash paxd 10 cach employee.

The payroll gives details of the total amount of cash due 1o employees and the
amounts due to the Government {i.e. Inland Revenue), Pension Funds and Savings
Funds, etc. To keep the dlustration ssmple at thes stage, transaction § includes only
deductions in nespect of tawes and National Insurance. The accounting entries for
transaction 5 are

Dir Wages control account L5 00l
Cr Tax payable account i) DK}
Cr Matsonal Insurance contributions account 2 ()

Cr Wages accrued account 105 O}



ACCOUNTING PROCEDLRE FOR LABDUR COETE

The credit entrics in transaction 5 will be cleared byapa}mn.i of cash. The paymical
of wages will mvobe an immediate cash payment, but some slght delay may occur
with the payment of tax and MNatonal Insurance since the final date for payment of
these iems is normally a fow weeks afier the payment of wages. The entries for the
cash payments for these Hems (transaction ) are

D Tax payahle account A0 000
Dr Nutsnal Insurance contributions account 20000
Dir Wiges accrucd account 105 ano
Cr Cash/bank 1B (WD

Mote that the credit entrics for transaction 5 mercly represent the recording of
amounts due for future payments. The wages control account, however, represcnts
the gress wages for the peried, and it i the amount in this scoount that must be allo-
cated to the job, overhead and capital accounts. Tramsaction 7 gives details of the allo-
catwon of the Aross 'n:gr:x.'nu: u:muntiu.g cabrics ans

Dir Wark in progress controed account 145 000
Dr Factory overhead control accownt 40000
Cr Wages control account 183 {0

In addition to the total entry i the work in progress control account, the labour cost
will be charged o the indradual job accounts. Siméarky, the total entry in the foctory
awerhezd control acoount will be mppuri:d I!:f an entry in each indrvidual overhead
accoumt for the indirect labour cost incurred.

Transaction 8 represents the employee's contribution for National Insurance
payments. The Mational Insurance deductions in transaction 5 represent the
emplyyees contributions where the company acts mercly as an agent, paymg these
contributions on behalf of the employee. The employer is also responsible for making
2 contnbution m respect of cach employee. To kecp the acoounting enirics simple
here, the crnpln-}rr's contribubons will he :Eargc& o the Fal:Lury overhcad account.
The accounting cntry for transaction & i therefore:

D Factory overhead control account 25000
Cr Matiomal Insurance contributions scooant 25 {Hid

The Mational Insurance contributions account will he dosed with the following entry
when the cash payment is made:

Dr Matsonal Insurance contributions account 25000
Cr Cashjbank 15 (Wi

Alter recording these transactions, the wages contral account would look like this:

Winges control account

5. Wages accroed ajc 105 00 7. Wark in progress ajc 145 000
5. Tax payable afc 0 (0 7. Factory overhead afe 40 (00
5, Natonal Insurance a'c 20 Qo0

185 000 1B5 (00
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Accounting procedure for manufacturing overheads

.Pu:l:nuuling for manu.{a:tu.rin; overheads mvalbves r::nll:ri.ng details of the actual
amount of manufacturing overhead incurred on the debit side of the factory
awerhead control account. The total amount of overheads charged to production is
recorded on the credit side of the factory overhead account. In the previous
chapter wo established that manufacturing overheads are charged to production
using budgeted overhead rates. It 1s most unlikely, however, that the actual
amount of overbiead mcurred, which ix recorded on the debat side of the accosnt,
will be in agreement with the amount of sverhead allocated to jobs, which s
recarded on the credit side of the account. The difference represents the under- or
wver-recovery of factory overheads, which is transferred 1o the probt and loss
account, in accordance with the requirements of the UK Statement of Standard
Aceounting Practice ($5AP9) and the International Accounting Standard [1AS9)
on inventory valuation.

Transachion 9 represents various indircct expenses that have been incurred and
that will eventually have 1o be paid in cash, for example properety tanes and lighting
and heating, Transsction 10 inclodes other indirect expenses that do oot imvolve a
cash commitment. For simplicity it s assumed that depreciation of factory
rua.:l:iru:,r_\- = the -cm!j. ttem that falls o this calegiry. The a.c\cnuul:ina entrics for
transzctions % and 10 are

D Factory overbead control account T1 000
Cr Expense credibors control account 41 O
Cr Provision of deprecabion account 3 0

In nddition, subsidiary entrics, not forming part of the double entry system. will be
made in indrvidual overhead accounts. These accounts will be headed by the itk
of the cost centre followed by the ohject of expenditure. For example, it may be
possthle to assign mdircct matenals directly to speafic cost centres. and sepamte
recards can then be kept of the idirect materials charge for each centre. It will
nut, however, be possible to allocate property taxes, lighting and heating derecily
to cost centres, and entries should be made in individual overhead accounts for
these items

Trursaction 11 refers to the total overheads that have been charged to jobs using
the estimated averhead absorption rtes. The acoounting entry in the control sccounts
for allocating overheads i jobs i

D Waork in progress control account 140000
Cr Factory overhoad control acooant 140 00

In addition te this entey, the individual jobs are charged so that job costs can be calou-
lated. When these entrics have been made the factory overhead control account
wonld look like this:



NON-MANUFACTURENG DVERHEADS

Factory overhiend comtral socount

4. Stores ledger control a/e L0 000 11, Work in progress

7. Wages control aic 40 (i oontrol nic 140 {Hi
8. Emplover's Mational Balance - Under-recovery
In=murance contrbutions alc - 25 000 of overhead transderred 1o
costing profit and lossafc 6000
4. Expense creditors ajlc 41 00
10 Provision for
depreciatson ajc _Anqon
146 000 146 (0

Thie dehit side of this account indicates that £146 O cverhiead has been incoreed, bat
cxamination of the credit side indicates that only £140 000 has been allocated o jobs
via overhead albocation rates. The balance of E5M0 represents an ender-recovery of
Tactory overhead, which is regarded as o penod cost to be charged to the costing profit
and loss account in the current :l.n:nu.nli.ng pcr;cu:l. The reasons for this were mplairlcd
in the previaus chapter.

137

MNon-manufacturing overheads

You will have noted in the pn.'\.-inl.ls d'la.ph:r that ru.m-manuradu!ing overhead costs
are regarded as period costs and not product costs, and non-manufzciunng overheads
are ot therelore charged 1o the work in progress control aocount. The accounting
entry for transaction 12 &

Dr Mon-manufacturing everbeads account A0 000
Cr Expense credsors sooount 400 {Hi

Al the end of the penad the non-manulacturing overheads will be transfeered to the
prafit and less account as a pericd cost by means of the followmg aceounting entry:

D Profut and loss account A0 000
Cr Mon-manufacturing overheads account il {1

In practice, separate control accounts are maintained for admimiserative,
marketing and financial overheads, but, to simplify this example. all the non-
manufacturing overheads are included in one contral account. In additon,
subsidiary records will be kept that annhse the tetal non-manufactoring overheads
by individual accounts, for example office stationery account. sales person’s trav-
c|lin5 exponses account, obc.

Mote that these accounts do not form part of the double entry system, but represent
adetarled breakdown of the wotal entries included m the non-manufacturing overhead
cantre] account.
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Accounting procedures for jobs completed and
products sold

When jobs have been completed, they are tmnsferred from the factory floor o the
hinished goods store. The tedal of the job accounts fer the completed jobs for the perad
is recorded as a transfer from the work m progress contral account to the bnished
goads stock account. The accounting entry for transacbon 13 =

Dir Finshed goods stnck account 00 Q00
Cr Work in progress control account 300 DN

When the goods are removed from the finished goods stock and delivercd o the
customers, the revenue is recognized. It 5 o fundamental principle of Anancial
nocounting that ondy costs associated with earming the revenue are indoded as expenses.
The cost of thase goods that have becn delwvered to customers must therefore be
muatched agamst the revenue due from debvery of the goods so that the gross profit can be
caboulated. Ay goods that hawve not been delwvered b customers will be inchaded as part
of the fimshed stock valuabon. The au:nunl.'in.g entrics to reflect these transctions ane:

Transachon 14
Dir Diebtors comtred accoum 400 Q00
Cr Sales account 400 DK}

Tramsaction 15
Dr Cost of sales account 240000
Cr Finished goods stock account 240 0K}

Costing profit and loss account

A frequent intorvals management may wish to ascertain the profit o date for the
pﬂu'l:i:uhr per.in-d. The a.n:ul.mtirsa prl.'-nodun: vatlined m this 1.']1a.pt-:r pmmli.dl:: a data-
base from which a costing profit and loss account may emily be prepared. The costing
profit and loss account for AB Lid based on the information given in Example 5.1 s sct
out m Exhibit 5.1 shown on page 132, As cost control procedures should exst ag cost
[respansibility}) centre levels, management may find the final profit calculation suffi-
cient when st s combined with a summary of the various performance reporis.
Alternatvely, management may prefer the prafit statement o he presented o 2 format
similar to that which = NCCCREAry for external n:pm'l:ing_ Such informabion can :auil}' be
extracted from the subsidiary records. For examplee, the factory and nen-manufacturing
overhead control accounts are supported by detailed individual accounts such as
Fxctory deprecmtion, factory lighting and heating. office salaries and o om. The items in
the costing profit and lees account can therefore be casily replaced with those sems
normally presented in the Ananceal accounts by extracting from the subssdery reconds
the appropriate mformation. The accounting procedure outlined m Exhibit 5.1,
hewever., pcm-il.lcs the database far mrtaining the jﬂ: posds and stock valuations that
are esential to cxternal reporting. In additson, information mthe subsidiary records
provedes the data From which the acoountant can extract relevant decisson-miakmg and
control information 1o sait the needs of the vanows wers of accoenting ebormation
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Interlocking accounting

With an interlocking cost accounting system the cost and financmal accounts anc
maintained mdependently of cach other, and in the cost accounis oo attempt is
made 1o keep a separate record of the financial sccounting transactions. Examples
of financzal accounting transactions include entries in the various creditors, debtors
and capital accounts. T maintain the dooble entry records, an acoount must be
maintamed m the cost accounts to record the corresponding entry that, in an mie-
grated accounting system. would normally be made in one of the financial accounis
{creditoms, debtors accounts, ete ). This account s called a cost control or general
ledger adjustment account.

Using an mterlocking accounting system to record the transactions listed
Example 5.1, the cniries in the credstors, wages sccreed, taxation payable, Matsonal
Insuranco contributions, expense croditors, provision for depreciation and debiors
accounts would be replaced by the following entrics m the cost control accouni:

Cosi comtral gccoumt

2. Stores ledger control alke 2{i 1. Stores ledger control ale 182000
14. Sales alc 4040 000 5. Wages contral ajc 1BS (M0
Balance e/d 215 (i 8. Factory overbead
control nje 15 (00
9. Expenseo creditors ajc 41 (0
12. Mom-mamufacturnng
owerhead alc 400
0. Factory overhend afde 00
Proft amd boss afc
[proft for peried ) 114 000
417000 617000
Balance bid 215 000

The eatries in the remaming accounts will be unchanged.

For o detailed answer to an mierlocking sccounts guestion you should refer to
the solutson to Beview problem 5.17. Sometimes cxamination questions are sct that
reguare you to recancile the profit that has been calculated o the cost acoounts with
the profits caloulated in the fmancial accounts. Most firms usc an intcgrated
ccounting system, and hence there is no need to reconcile a separate set of cost and
fmancial aocounts. The reconaliation of cost and Bnancial sceounts i not therefore
dealt with in this book. For an explanation of the reconciliation proceduere you showld
refer 1o the seluton to Review problom 5.19.

Contract costing

Cantract costing s a system of pob costmg that is apphied to relatevely large cost units,
which normally take a considerable length of time to complete. Building and
comstrscizon work, civil engincering and shiphuwilding are some cxamples of industries
where lange contract work 15 undertaken, and whers contract costing = appropriate.
A contract account 1s maintamed for cach contract. All the direct costs of the
contract are debited bo the specihic contract and overheads are apportioned in the
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manner prt!:n'i]md in E'hapt::r 4. The contract |_:|ri|:|: is credited to the contract
acoount, and each contract account therefore becomes a small profit and loss account.

Because of the considerable length of time that is taken to complete a contract, it
is mecessary to determime the profit to be attributed to cach accountmg period.
Fenancial accounting normally recognires revenue when the goods are delivered, bat
such an approach = mappropriate for long-term contracts, sece profits on large
comtracts would not be reported untl they were completed. The profit and loss
account would not reflect a fair view of the profiabiliy of the company during the
your but would show only the results of contracts that had been completed before the
year end. To overcome this problem, it is preferable 1o take credit for profs whike
contracts are m prOgTEss.

The UK Statement of Standard Accounting Practice on Stocks and Wark in
Progress (SSAF %) provedes the follewmg gusdance on the attribatable profit o be
tzken up for a particular pemad:

Where the businers rarries out lorg-fevm controcty and i 7 conridersd thnt their
outcome can be assessed with reasonahle certainty before their conclusion, the
attributable profit shold be colcatated on @ prdemt besivond incladed i the
accourmly for the period inder review, The profit foken wp needs 1o reflect e
proportisn of the wark carried ot af the accounding dmie and fo joke into socoumt any
krowm inequilitier af profitebilin bn e varions stages af a controct. The procedne io
recogrize prafit iv o inciude an appropriate proportion of total conract vahes o
fwrmaver in the prafit and lesy account as the contract activily progresses. The cosiy
imcurred in reaching that siage of completion are matched with this aemover rennlting
it reporting of rendis et con be agrbated fo te propertion of work complered.

Wiere the outcame of leng-term contracty carrof be xsessed with reavoneble
certaimty before the corcliorion of the condract, o prefit sthoald be reflected in the
prafit and lox acoount in respert of those contrrots altfongh, i such circmsiances,
if i fers ix expected if mury be appropriate to show ax @ a prop of the
fodad comtract valire wsing @ zem esfinnale of profit

Ifir iv expecied thal there will he @ bos on & camtract ax a whole, ol af the loss thowld
be recagnized ax sson ax it is foreseen fin accordamce with the prudence carcept).

Lat us now prepare some contract accounis and determine the attrduetable ptuﬁl o
be taken up for an nccounting period. Consider Example 5.2,

Before we compilic the accownts, some of the terms used in Example 5.2 requirne an
explanation. A customer i likely 1o be required undier the berms of the contract to make
progress payments io the comtractor throughout the course of the work. The ameunt of
the paymeonts will be based on the sales valse of the work carmied owt, as assessod by the
architect or surveyor m the nrchitect's certificate. A certificate provides confirmation
that work b n cortain sales value has boen mmph:ll.'d. and that same payment o the
conirzctor is mow due. The amaount of the progress payment will consist of:

1 the sales value of work carried out and certified by the archiect: bess

a mt:nliun.'. less

3 ihe payments made to date.

S0 if the architoct™s certificates assess the value of work carried oat 1o be £300 000 and
if the retention is 10%, and if £230 (00 has already been paid in progress payments,
the current payment will be

L300 000 — £30 (0N retention — £230 (00 previous payment = E40 000
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A construction company is currcntly undertaking three separatc contructs and S

information relating to these contracts for the prevsous year, wogether with other
relevant data, are shown below:

Contract  Comtract  Comtraci

A ] C
B0 ey (0}
Contract price 1760 1485 24301
Balances bifwd 2t beginnimg of year:
Material om site - n an
Written-doan value of plant and machinery —_ T T4
Wages accrued — 5 1l
Transactions dureng provicous yoar:
Profit prevsously transferred to profit and
loss &/ —_ _ a5
Cast of work certified (cost of sales) —_ 418 Bl4
Transactions durng current year:
Materials delvered tosites HE i L]
Wages paid a5 100 20
Salarees and ather costs 15 40 k1|
Weitten-down value of plant ssucd
L sibes 140 35 —
Head office expenses appartioned dunng
the year il n 50
Balances c'fwd at the end d:r:.'n'.
Material o site 20 — —
Weitten-doan value of plant and
machinery 1516 mn 30
Wiges avcrued = 10 15
Walue of work certthied at cod of year 200 BGD 210
Cost of work not certthied at end of year —_ - 55

The agreed rotention rate s 109% of the value of work certified by the
contractee’s architects. Contract C is scheduled for handing over 1o the
coatractee in the near future, and the site engincer estimates that the extra costs
required to complete the contract, in addition to these tabulated shove, will
totzl £305 000, This amount includes an albowance for plant depreciation,
constraction scrvices and for contingencics.

You are required to prepare a cost acoount for each of the three contrcts and
recommend hoee much profi or bos shouald be taken up for the year.

There s frequently 2 contract clause which entitles the customer to withhold payment
of retentivn money for a proportion of the value of work certfied for a specifsed
period after the end of the contract. Dunng this penied, the contmctor must make
good all contractual defects. When the defocts have been satisfactorily completed the

customer will release the retention moncy.
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Let s now propare the cast occounts from the information contained m E'urupk
5.2 for contracis A, B und C:

Conelrmri aocoumnis

A 1] C A B L
(RN (EDDE) R {EO0D  (EMNN (BN
Wiges accrued hifwd 5 10
Watenals on site bifed 20 3 Matermls onsite ofwd m
Plant an see bifwd i 4 Plant on site o fad 150 20 230
Mazterials contral a/c BE el i Cost of work not certified
Wages control afc 45 14Hn 220 cifwed 55
Salares 15 4 50 Cast af salies — current
PFlant contrel afc 140 35 perad (halance)
Appartionmcat of head cifwed 183 447 &40
offsce expenses 10 20 50
Winges accrued c/ffwd - A 15 — R
#5322 113 KEE, 2 13
Cost of salos b/fad 183 4497 EETH Adtributable sales revenoe 183 447 1122
{current perad )
Profn taken this p-u'inﬂ R I _282 Loss tnken _— _55
TER T A T oW oz
Cost of work not cortified Wiages accrued hifwd 5 10 15
byfaed 55
Matenzls on site bifad i1}

PFlant on sie bifwd

150 20 30

“Penili 1zken plus ms of siles for che oueren perind or oo of sues less s o dane.

You will see that the contract accounts are draded inte three sections. The ohjectnee
o thee first section is to determine the costs that should be incleded m the cost of sales
for the pﬂrpm::u[:a!mhtiua the _pemd':itiakl.'n upful' the pur.iurl. The balance shown
in the first section of the contract accounts rnptu:nlstl:u: cosd of sales {also known as
cost of werk certified) attributable to cach of the contraces.

You should note that unexpired costs such as the cost of work not certefied and the
written-down balance of the plant a1 the cnd of the period are carned forward 1o the
third section of the contract socounts. Thas secbon represents the onexpered costs of
the current period which wall become an expered cost in future periods. The third
section of the acoount should therclore be :\cg,a.ﬂlu.!aﬁ n future cost section.

In the second soction of the contruct acoounts the perod cost of sales is compared with
the salics revenue that is estimated 1o be attribatzhle to the contrmcts. The sales revenues
attribable to the comtracts for cach peniod are estimated by addeng the attributable
prafit tukon up far the carrent period to the ast of sales for the current perod (or cost of
sales less the boss where a contract is currently ramming 2t a loss). The profitseeses on the
three contracts b date are caloulated by deductmg the cost of sales {consisting of the sum
of the cost of sales for the current and pcrn'iunrp-crindﬂ from the value of waork certified:

| BRI
Conltract A 17 (E200-£153)
Contract B (55 (ERGD-E£915)

Contract C 4 [£Z100-£1654)
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Hawever, these prafits/{losses) do not nocessanly represent the profits{losses) taken
up on the contracts. According to 55AF 9, the concept of prudence should be applsed
when determining the prafits/{losses) aken up on contracts. You are recommended o

adapt the following guidehines:

1 If the contract is in i early stages, no profit showld be taken. Profit should only
b tken when the outcome of the contract can be assessed with reasoaable
certainty. You will see from Example 5.2 that the contract price for Contract A
is £1 Ta0 00D, bust the value of work certificd 15 only £200 000, The contract =
therefare a.ppmximatnl_\'un:-:i;hﬁ u:||11|_:||c1c. and it & un.ms.c[l,- that the
outcome of the contract can be fonescen with reasonable certainty. Despate the
Fact that the profst to date 15 £17 000, #t s recommended that no profit be taken.

2 If a loss is mewrred. the prodence concepe shoudd be appliod. and the weal Joss
should be recognized in the period inwhich it is mcurred. Consequently, the
lass of £35 000 on Contract B s recognized in the current accounting pormd.
Where Further addibonal future bosses are mti:ipat:d. all of the loss showld be
recognized as soon as it & foreseen and added 1o the cost of sales. In addstion,
the foreseeable loss should he shown in the balance sheet under the heading
‘Provaizionacerual for foreseeabie lowmes'.

If the contract s nearing completion, the swe of the eventual profit should be
Forescen with reasonable certainty, and thersc is less need to he cocessively
prudent in determining the amount of prafit 1o be recorded in the prafit and loss
acoount. With regard o Contract C, the value of work certified is approcrmately
E7% of the contract price, and the unticipated profit 1 calculated as follows:

o

R i]

Cast of wark certified {cost of sales to date = B14 + B4l 1654
Cost of work not cortified 55
Estimated costs 1o complete 141
Estimated cost of contract 2014
Caontract price 2410
Anticipated profit _dlg

The profit taken is calculated wseng the following Formula:

(G E2100)
contract price | £24200
# estimated profit from the contract (E406) < £317 D00

cash received 1o date

You should note that other more prodent appreaches are sometimes wsed o
determine the profit earned to date. The profit for the current period conssis
of the prafit to date (E317 000 less the profit of £35 000 previoushy transfermed
tar the profit and boss account. The proft zken to the profit and los acooun
Fur the corrent period is therefore £282 000,

4 Where substantial costs have boon incurred on o contract, and it is nol nearing
completion (say it is in the region of 35-85% compleee ), the following formuls
is often used to determine the attribatable praft o date:

cash received
value af work certificd

profit tzaken = 23 ¥ notsomal profit *
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This formula s one of several a.pgma:l:cstlnlm be used In-npgh' the
prodence concept. Estimates of anticipated profit are lkely to be nsccurte
when contracts ang not near o completon. To overcome thes problem, notional
profit should be used mstead of anbcipated profi. Mobonal profit s the valee
of work certified 10 date less the cost ol work certified (that is, cost of sales) to
date bess a provision for any anticipated unforeseen eventuahitics.

Mote than for Contract C £33 000 profst was recognized m the preveows period and oost
of sales of £514 000 was recorded. Therefore attnbutable sales revenue of £549 000
(£514 000 + £35 HF) would have boen recorded m the contract account for the previons
period. For Contract B, oo profits were recognized in the previons period and atinb-
utable salies for the period will thus be identscal 1o the cost of sales (E418 000). Contract
A commuenced m the current period and so o transactions will kave been recorded in
the previous persod. The debat ssde of the debtors accounts will be as follows:

Conbract A Comiraat 1 Comtract
[ (L] | K0
Preveows period - attribatable sales = 418 B9
Current poriod — attnbutable sales 153 447 11z
Total in date 83 firei] 1u71

Work in progress valuation and amounts
recoverable on contracts

The UK Statement of Standard Accounting Practice on Stocks on Work in Progress
[S5AF 9) requires that the proportion of the total contract walee appropriate o the
stage of completion reached at balance sheet date be recognized as sales revenaue. The
costs relating to that completed work are mcluded in the cost of sales. Any further
casts that are attributable to the contract bat that hawve not been included in the cost of
salies are mcloded at cost in the balance sheet and separately disclosed as ‘Long-term
contract balances’ under the balance sheet heading *Siocks’.

The associated balance sheet ibem for the contract value that is recorded as sales =
debeors. The debtors balance is caleulated by deducting progress payments received
on account from the amount recognized as sales. This balance s included a5 a
separate item within debtoss and described as “Amounts recoverable on contracs’,
The balance sheet entrics for Example 5.2 are as follows:

Contract A Contract B Centroet ©

1 EOHK 1 D0 i sl

Stocks:
Total costs incurred to date 183 ] 1708 (514 + 840 + 55)
Included m eost of sales 183 Ri0 1654
Included m long-term contract

balances _a _o _ 55
Debtars
Cumalative sales tarmover 183 He0 1871

Less cumulative progress

payments 150 74 1E90
Amounts recowerable on contracts 3 R 81
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For Contract B, the otal costs incurred to date are £915 000 (E418 (00 + £497 00}
bt £55 000 of these costs have been recognized as a loss in the corrent pesied. so that
cumulative cost of sales to be matchod agnnst comulative sabes is £860 000 (£915 (00
— £55 D00 Note also that the cumulative progress payments are 90F% of thee walue of
work certified and that the Jess on Contract B has been charged to the current period.
rher balance sheet entrics will melude the following:

(Ll
Matcrals an site 20
Plant on sibe 400
Accruals k1l

Thee following fems relate to the bearning ohjectives Ested at the begemmning of the chapter.

& HRecord the atcounting entries for an indegrated nnd imlerlecking nocounting system.
A summary of the accounting entres For an integrated accounting system, where all
purchuses and expenses arc soitled in cash, is shown disgrammatically in Figure 5.1

FIGURE 5.1  Flow of eccousiing eniries in an inegraned accounting

FYENeHL
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w Dhstimpwish beiween an inicgrated and an interlocking cost accoonding sysiem.

With an integrated costing accounting system, the cost and financial accounts
are combined in one set of accounts whereas the cost and financinl accounts arc
maintained independently with an interlocking accounting system. An inte-
grated nccounting system s recommended since 1t avoads the doplication of
accounting entries.

& Expluin the distinguishing featores of contract costing.

Condract costing is a system of pob costing that is appled 1o relatively large cost
units, which normally take o considerable ime to complete (normally in cxcess of
one yoar) It is appled in the building and construction, cwil engimeenmg and ship-
building industries. Where contract costing is not applicd. sales revenues arc
normally recognimed for determening profits when the goods are recerved or the
service has been completed. With a contract costing system sales revenues are
attrhuted to the contract based on the proportion of work carricd out to date.

® Prepare conirect sccounts anl calcolste the profii aftriboiable in coch comtract

A contract account s maintained for each contract. Each contract acoount repre-
sents a separate profit and loss acoount. Typically contract accounts consise af
three sectsons. The ohjective of the first section = to determine the costs that
should be mcluded in the cost of sales attributable 10 the contract. In the sccond
scction the period cost of sales 15 compared with the sales revenue that s csti-
mated to be attributable to the contracts so that the profit can be dermved. The
third section represents the unexpired costs of the current period that wall
hecome expenses in future periods. The preparation of contract accounts and the
cabeulation of attributable profit were dlustrated using the data preseoted in

Exnmple 5.2.
w2 ¥ HKeyterms and concepts
anticipated profit {p. 143) mierincking cost accounting system {p. 12%)
archibect’s m,t|I.':t::':::I!JI'_!|I:|:i 1400 l:l.bt_:lur -:Inul. a;.c;mm [ 134p
comirnct cosbmg {p. 1 nohonal pro .1
comirel aooound {p. 130) payrall scoounting {p. 134)
coed of sales {p. 142) progress pavments (p. 140)
cost of work certified (p. 142) retemtion money (p. 141

integrnled cost acoounting sysbem {p. 1249)

Key examination points

Examination guestions set by the professional sccountancy examination bodies
require the preparation of accounts for both integrated and imterdocking
accouniing systems {soe answers lo Review problems 5.17 and 5.1 for examples).
You may also be mq_lu:in:d 1o recancibe the cost and financial accounts. For an illus-
tration of a reconciliation sec the answer to Review problem 5.19). However, the
reconciliation of cost and financial accounts s a topic that tends to be cxamined
only on rure occasions.

Students often experience difficulty in recommending the amount of profit to be
tzken during a poriod for long-term comtracts. Make sure you are familiar with the
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Towr recommendabions listed on pages 14344 and that you can apply these recom-
mendatsons o Review problems 5.20 and SM5.3 and 5.4 in the Student™s Muonual that
can be acocssed on the accomipanymg wehsite.






Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses pﬂw;dn' you with the pagc numbers io refer 1o i.f_'fl:n.: cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
amnd normally take bess than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the hook.
Further roview p!nh}eml with solutions for this 1:|1apl.n|' are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

I:Ii.diqp:'d'l between an 'iulngntud and 'imlor_ﬁng -c:ul.n'll.-mgqulnn.

. 129)

Explain the purpese of contral accounss. . 730)

Lt the accounting cotries for the purchase of 1ssues of direct and indirect
matenals. (pp. 130-31)

Lt the accounting entrics for the payment and the allocation of gross wages.
(o 174-5)

Lt the accounting entrics for the payment and the allocation of overheads.
[pp. 136-F)

Explain the major features of contract costing. (pp. J39-4i0

Diefine progress payments, architect’s cortificates, retention money, cost of
work certified and notianal profit. (g 140441

28 B & BE E
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58

Diescribe the four au.iﬂ-rrmr:x that should be used to determine the amount of
profit that should be taken for a contract during a speafic period. {pp. F43-4)

Review problems

%]

5.10

;n
P
i

5.12

A company operaics an integreted cost and financial accountmg system.

The accountmg entres for the retern of unused direct matenals from
production would be:

A DR Work-in-progress acoount; CHR Stores control account.

E DR Siores control account; CR Work-in-progress accounl
C DR Siores control acoount: CR Frnished gu-cu:k accounl.

D DR Cost of sales account; CR Work-in-progress account

CIMA Stage 1 — Comt Accounting and Jruaniiative Wetiods

At the end of a pcriud. in an inb:g,rabcd cost and fmancial .au:nurll.i'n.g system,
the accounting entries for sverhead over-nbsorbed would be:

A DR Profit and loss accoant TR, Work-in-progress control
acoount
B DR Frofit and koss account CR Cwverhead control account
C DR Work-in-progress control CR Overhead contral account
account
D DR Overhead control account CR Profit and Joss account

CIMA Stage T - Coxt Accoumiting and Jraniiative Metfods
In an interlocking accountmg system, the profet shown m the financial
acoounts was £79 252 but the cost accounts showed £74 294 profit.

The follewmg stack valuabions were the only differences berween the two sets
of accounts

Stuck valomlions Casl soconnis Fimamcinl nccommts
Oipening stock ENE16 0217
Clasing stock £24 053 X

What was the value of X7

A E18 194 B 23154 C EX 952 D £28112

CIMA Stage 1 - Coxt Accoumnting mnd Jraniilative Wetfods

The follewmg data have been taken from the books of CB ple, which uses a
non-integrated accounting systen:

Fimmmcinl Uit

necutmks sCcmunis
[ £
Opening stock of materials ] f4H}
Clasing stock of matcrials EriTu ] 520
Opeming stock of inshed goods QR0 My

Closing stock of finished goods Tam0 L]
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516

ASEESEMEMNT MATERIAL

The effect of these stock valuation differences on the prufﬁ n:p-m:ll:d I:g' the
Financeal und cost accounting ledgers s that:
A the hinancial accounting profil s £300 greater than the cost acoountmg profit.
B the Enancial sccounting profit is £2100 greater than the cost accosnting profi.
C  the cost accounting profit is £300 greater than the fmancial accounteng prodit.
[} the cost accounting profit is £500 greater tham the fmancial accounteng profit.
E thc cost acoounting profit s £2100 greater than the finzncial acoounting profi.
CIMA Stage 2 - Operaional Cost Accomm

k-

The profits shown in the financial accounts was £158 500 but the cost accounts
shawed a different figure. The following stock valuations were used:

Sock Camd Fnancial
valuations aEComms aCCIrne
} ) (&)
Opening stock 5160 41 735
Closing stock 15 490 57336
What was the profit m the cost accounts?
A F163 179
B f140&71
C L1176 129
O £153 821
CIMA Stage 1
A construction company has the following data concerning one of 1ts contracts:
Contract price £2 D} Dk
Valwe cortified E1 3060 DKk
Cash received E1 2000 DY
Crats incurred E1 0500 DOk
Crat of work certrfied E1 O} D)
The profit (to the neanest £1000) ta be attributed to the contract =
A 250 (WY
B L2777 Dy
C £330 DY
D L950 (M
E L1 {HN0 {00

CIMA Stage 2

The following statements relate 1o long-term contracts:

(i} Levels of completion of the contract can be estemated using cither costs to
date orwork certefeed 1o date.

(i) Any anticipated losses should be taken as soon as they arc expected.

{1} If the contract is half complete it & cxpocted that half the expected prodfst
will always be taken.

Which of the above are correct?

A (1) and {if) only

B (1) and {in) only

C () and (m} anly

D (i), (i) and (i)
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516 The lallewmg could relate to contract costing:
{8y Work is for o persod of beng deration.
{n} Progress paymenits arc amounts pasd for the contract throaghout the

course of the contract

{mi} Architects’ certehicabes aro proveded to establish the amount of work
certified.

Which of the above are correct?

A (i} and (u) onky

B (i) and (s} anly

C (i) and (1) onby

D (i} {1t} and gnr)

5.17 Interlecking sccounts

I Lid, o company engaged in the manafacture of specialist manne engmes,

operates a hstosic job cost socounting system that s not integrated with the

financial socounts.

At the beginning of May 2000 the opening halances i the cost ledger were as
Follaws:

£

Seores kedger control acoount 5 400
‘Wark in progres control account 167 350
Finished goods contral acconnt 49 250
Cost bedger control account 302 (00

During the month, the following tnssctions ook place:

Materials:
Purchuscs 42 00
[ssues to production L
to general mamtcnance 1 45
to constracticn of manufacturing equipment T &50
Factory wages:
Tl gross wages paid 124 000

£12 500 of the above gross wages were mowrred oo the construction of
manufzcturig cquipment, £35 730 were mdirect wages and the balance was
direct.

Production overheads: the actual amount incurred, excluding items shown
nbove, was £152 350 £300 (00 was shsarbed by the manufactunng equipment

IJI'de:r l:ﬂﬂstl'l.lﬂ.;ﬂrﬂ H.!'Id uﬂdﬂ[‘ﬂhﬂl‘bﬂ.’d W‘Erl’l.l:id WI'!.H.CI'E DH”IL 1.1'"! Eﬂd BJ |h|'!

month amounted o £7550,

Rnyall:.l pavmicnis: ono of the crlgines pmﬂu.cnd 1s mamufactured under licenoe.

£2150 s the amount that will be paid to the imventor for the month's
production of that particular engine.

Selling owerheads: £23 000
Sales: £410 D
The company’s grass profit margin is 25% on fuctory cost.
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At the end of May stocks of work in pragress had increased by £12 000, The
manufacturing equipment under construction was completed within the
moath, and transferred out of the cost ledger at the end of the month.

Required:

Prepare the relevant contral accounts, costing profit and loss socount, and any
other accounts you consider necessary to record the above transactions in the

cost ledger for May 2000,

Imtegrated socounts

(22 miarks)

ACCA Fohdation Corbing

Inthe ahsence of the accountant you have heen asked to prepare a month’s
cost accounts for a company whech operates a batch costing systom fully

intsgrated with the fmancial accounts. The cost derk has provaded you with
the fn|kmi.r|g 'mfnrrnaliurl. whach be thanks s relevant:

il

Balances at heginning of month:
Stores ledger control aocount 24175
Wark in progress contrel accoant 19 214
Finished goods control acconnt 34164
Prepayments of production sverheads
brought forward from peovious moath 2 100
(Kl
Tramsactions during the month:
Materials purchased T 150
Matermls ssucd: to produciien 26 350
for factory maintenance 3280
Matcrials ransfeered between batches 1 454
Direct
warkers
Tital wages paad:
Met 17646
Emplayecs deductions 4 3hd
[irect wages charged o batches from work tsckets 15236
Recorded non-productive teme of direct workers 5230
Dhrect wages incurred on production of capital
cquipment, for use in the factory 1670
5ellmg and distribution overheads incurred 5240
Other producton overheads incurred 1220
Sales 75 400
Cost of finished goods sold S5LE30
Cost af goods completed and transferred into
finished goods store during the month f2 130
Physical stock value of work m progress at
end of month 24 360

Imddireci
warkers
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5.18

The producton overhoad absorption mite s 150% of direct wages, and it is the
policy of the company 1o include a share of production overheads in the cost of
capital equipment constrocted i the Eactory.
Requinod:
{a) Prepare the following sccoanis for the manth:

stoires Jedger control account

wages control account

waork m progress control account

finished g,unrk control account

production overhead contral sccount

profitloss aocount.

(12 marks)

(b} Ldentsly nmy aspects of the accounts which you consider should be
investigated.
{4 imvarkr)
(£} Explain why it is necessary o value o company's stocks 2t the end of cach
pcriud and also wl'r_l.-. ina mandﬁ:luring COMIPANY, CXponss items such as
factory rent, wages of direct oporatives, power costs, ctc. arc incloded in
the value of work in progress and finshed goods stocks.
{8 markr)
{Towtad 22 mvarkr)
ACCA Lewel | Costing

Reconcilintion of cost amd financinl sccoomts

K Lim#ted operates separate cost accounting ard fmancial accounting systems.
The followeng manubacturing and trading statement has been prepared from
the financil acoounts for the quorter ended 31 March:

(4] [ 4]

Raw matenals:

Oipening stoeck 48 800

Purchases 10E (00

156 500

Closing stock AL {0
Raw materals corsemed 104 RO
Dirrect wages 40 30
Production cost incurned 205 B0
Work in progress:

Oipening stock fi<d (HID

Closing stack 58 (0 6 i
Cost of goods produced 211 801
Sales 4400 D
Finishing goods:

Olpenang steck 120 (00

C'mtu‘gun&l pl'ﬂdl.l.'\ﬂd 211 900

331 900

Closimg stack 131 900
Cast of goods sald 200 pon
Gros profit 20000



ASSESEMENT MATERIAL 1BE

From the cost acooanls, the fnll:mimg miarmaion has boen extracted:

Cenirud accomnl halunees il
at | Jummary

Raw materal stores 49 50H)
Work in progress &) 100}
Finished goods 115 4}
Transactions for the quanien £l
Raw matenals ssucd 104 B}
Cost of goods produced X232 500
Cost of geods sald 212 1
Loss af materzls damaged by

Aood (msurance claim pending) 2 400

A notsonal rent of L4000 per month has been charged m the cost accounts.
Production averhead was ahsorhed ot the rate of 185% of dircce wages.
You are required to:
{a) prepare the following control ocounts i the cost ledger:
raw materials stores:
work in process;
finished goods;
producton overhiead;
(10 marks)
ih} prepare a statement reconciling the gross peofits as por the cost accounts
und the fmancial accounis;
(11 muarks}
(¢) comment on the possthle accounting treatment(s) of the under- or over-
ahmrpl:inn. nf'pu'n-ducﬁuﬂ overhead, il!'il.lTIirla that the financial j'l:arntfll'u:
company is 1 January o 31 December.
{4 mEnks
{Tertal 25 marks )
CIMA Coxl Accounting 1
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520 Contract costimg

HR Constraction plc makes op its accounts to 31 March cach yoar. The
Eﬂ|n‘n‘jng details have heen extracted m relation to two of its contract s:

Cantract Candrnct
L8 B

Commcncement date 1.Apeil 1999 | December 1999
Targes completion date 31 May T00 30 June 0
Retention % | 3
faliill L
Contract price a1} 550
Materials sent to sibe o 150
Materials returned to stores &0 an
Plant sent fo site 100 150
Muterink ramsferred (400} 40
Materials on site
31 March J00H} 73 15
Plani hirc charges 200 o
Labawr cost incarred o 2
Central overhead cost 75 18
Diroct expenses incurred 25 4
Value certified 150H} 50
Cost of work not certified 140 Fuil}
Cash recoived from chient 1440 460
Estimated cost of completion 135 110
Dieprecetion s charged on plant using the straight bne methad at the rate of
2% per ammom.
Required:

(a) Prepans contract accounts, in calommar format, for EACH of the contracts
A und B, showing clearly the amounts to be transferred to profit and loss
in respeet of each contract.

{ 20 mrarkr )

(b1 Show balance sheot extracts in respect of EACH contract For foed assees,
debtors and work in PEOETESS.

{4 mrarkr)

(e} Dastinguish between job, batch and contract costmg. Explain clearly the
reasons why these methods are different

(i mrarks)
{ Tital 30 nearky)
CIMA Stage 2 Operatiom Cent Accoumni




Process costing

or services are produced. Products are produced in the same manner and consume the
samie amount of direct costs and overbeads. 1t s thercfore unnecessary to assign costs
o indnvidual Lnihnfnuianlnsl.nad_llm-mnpmd purmlit-ufnu‘lpnti:ulmhtﬂl
by dividing the total costs assigned 1o 2 product or service for a period by the mumber
of units of cutput for that period. Industrics where process costing is widcly used
melude chemical procesang, oil refining, food processing and brewing. In contrast,
job costing relates to a costing system where cach unit or batch of cutput is unsque.
This creates the need for the cost of cach unit to be caloulated separately.
Ehrl:ll]uctnmm ﬂ:uchpmnmmutlnmummpmurﬁnu that is
wn and prafit far a process costing system. We
ﬁdlulmdmhnbﬂyulhumﬂnfﬁndwhmwmﬂlmﬂ:mubum—
lated and extracted for decsion-making and cost control. We begin with a descnption of
the flow af production and costs m a process costing erviremment. W shall then focus on
the cost accumulation system. To provide a structured presentation three different

6 A process costing system is used in those industries where of simiar products

LEARMING QOBJECTIVES
Afer studymg this chapter you should be able to:
» explzin when process costing systems ane appropriate;

» oxplain the socount af | und aboormal losses;
. mmmdlmaﬁmﬂhﬂzﬂdaﬁwmlpmmmlhmﬂmmum
ending work in progress;

» explain and caloulate equivalent unss;
» compute the value of dosing work m progress and completed production using the
weighted average and first in, first out methods of valuing work in progress;

# distinguish between the different cost per unit calculations that are necessary for imventory
walumtion, decsion-making and performance reporting for cost contral
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sconanas will be presented. First, all output is fully complete. Socond, ending work in
pragress exists, but no begmning work in progress, and some of the enits started durmg the
period are incomplete 2t the end of the penod. Our therd scenana is the existence of both
‘begmning and ending wark in progress of uncompleted units. Finally, we shall turn auwr
attenton o decison-making and cost control. One of the most complex ancas in process
costing s accounting for losses when units within the process arc both fully and partally
complete. Because somee courses amit this wope it will be discessed in Appendix .1,

Flow of production and costs in a process costing system

The fow of production and costs in a process costing systom = dlustrated in Exhabay 6.1
The major differences between process and job costmg arc also heghlighted. Youw will
see that production moves from one process (or depariment) to the neat until final
completion ocours. Each producton department performs some part of the total oper-
ation and transfers is completed productson 1o the pext department, where it becomes
the i.|1|:|'ul far further 'pl\cm:ning. The :nruplcl.ni pmdncl;mi of the last d:parl.mr:nt =
transferred o the Amished goods imventary.

The cost accemmulateon procedun: follows this production Bow. Control accounts are
established for cach process (or department | and direct 2and mdirect costs are asagned ta
cach process, A process costing system = casier (o aperage than a job costing system
because the detailed work of allocating costs to many individual cost units is unnecessary.
Also, many of the costs that are indirect in a job costing system may be regarded as direct
in n.'pwuﬂ:umuli.ng system. For r:l:arn_pk. !upcn-i:iun and d:pn:bc-nl:i:m that is confined to
one department would be treated as part of the divect costs of that department in a
process costing system, sance these costs are directly sttnbutable o the cost object {Le.
the department or process). However, such costs are normally regarded s mdirect ina
Joh costing system because they are not directly attnbutable to a specific job.

As production moves from process o process costs are transforred with it For
cxample. in Exhshit 1.1 the costs of process A would be translerred 1o process B: process
B costs would then be added to ths cost and the :rul.l]lin.g total cost transfemed to process
C; process C costs would then added to thas cost. Therefore the cost become s cumuslatee
as procuction proceeds and the addition of the costs from the last depariment’s cost
determines the tolal cost. The cost per unit of the complered prodiect thus consasts of the
total cost accumulated in process Cfar the penod divided by the sutpat for that peniad.

Process costing when all output is fully complete

Throughowt this section 1t is assumed that all oatput within each process is fully
complete. We shall camine the following sitstions:

™

no losses within a process;

normal lesses with no scrap value:
*ﬂm‘mﬂi ME‘ w‘“}l e BCTHR 'I'i||.l|:;.
normal lesses with a scrap value:

shnormal kesses with a scrap value;
shonormal gainswith no scrap value;

= I W A MR

shnormal gainswith a scrap valkue.
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EXHIBIT 6.1
A comparison af
Jjob and procesy
coshing
Procgss costing
‘Work In progeoss shock:
[ I ] Finehed goods siock
Process A Procass B Pracess C
Completed production
=1 Outpul —p= Ipul | Dt —————————————————
Corsists ol siock of
W attempt 15 mads o allocaie costs 1o ndmidusl wnits of ke units valued at
producton. mmm:ﬂhuﬂm owor head rosts arm aliocated (o avarage uni cost of
prmcess &, FmsB. and unts am complated, thay am oroduction

transiemed o finished goads stock st avrage unk ooat

b 9 ‘Work In progress shock
|
| I |
lon & Ja B b FAnkhed goods siode

| | |

[ =
Deriect costs and ovarheads Corskts ol siock of
are allocaied b unks af unie Lnits
production

¥ou shoald now look at Example 6.1. The information shown in this example wall be
used b dll the accounting entries. To simplefy the Lo it is { that
the product upmdu:ndmlhua:mgl:]xm

Mo losses within the process

“Fir calculate the cost per unit {i.c. litre ) of outpat for case 1 in Example 6.1 weo mercly
divide the total cost mewrred for the perod of £120000 by the sutput for the perind
{12 000 lstres). The cost per unit of output is £140. In practice the cost per unit is
analyscd by the different cost categories such as direct materials and comversion cost
which conssts of the sum of direct labour and overhead costs.
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EXAMPLE 6.1

Dartmwuth Company produces a lgqued fertilizer within a single production
process. Durng the month of May the mput into the process was 12 (00 hitres at
a cast af L1240 00l There were no apening or clossng i wrecs and all oulpui
was fully complete. We shall prepare the process account and calculate the cost
per litre of output for the single process for cach of the following seven cases:

Sornp value
Ahomrrmal  Ahmsrmal wil spoilt
UCnse Inpat  Owipun  Normol loss lnas Eain nwtpui

ihitres)  (Hires) (Hires) (Fitres) i Hires) & per litrei
1 12000 1Z{H0 ] o i 0
2 12000 10000 3000{1%) o i L1
3 12000 0po 2000 {16) 1000 L] L1
4 12000 10000 3000 {1/6) ] L] 5
5 12400 000 3000 {15) 1 oo i 5
] L2000 1100 2000 16) o 1 Dof L
7 12000 15000 3000 (1/6) o 1 DOd} 5

Normal losses in process with no scrap value

Certain losses are inherent m the production process and cannot be elimmated. For
example, liquids may evaporate, part of the cloth required to make a sunt may be lost
and bosmes oocur in cutting wood o make fumiture. These losses ocour under efficient
operating conditions and are unavaidable. They are referred to as mormal o umeon-
troflable losses. Bocause they arc an inherent part of the production process normal
losses are absorhed by the good production. Where normal losses apply the cost per
unst af oulput is calculated bj'dirﬂ.ins the costs incurred fnrn.pnrindbj IE'H:-ENPEEI'Ed
output from the actual input for that penod. Looking at case 2 in Example 6.1 you will
see that the normal loss & one siath of the input. Therefore for an mput af 12 000 litres
the expecied outpat is 10 000 Btres so that the cost per unat of outpat is £12 (£12)
0010 000 litres). Actual owtpat is equal 1o expectod output sa there is neither an
abnormal loss nor gam. Compared with case 1 the amt cost has mereasced by £2 per
unst because the cost of the normal loss has been absarbed by the good production.
Our ohjoctnee is 1o caloulate the cost of normal production under normal efficient
operating conditions,

Abnormal losses in process with no scrap value

In addiion o lomes that cannot be avoded, there are some loses that are mot
expectod 1o occur under efficeent operating conditions, for example the improper
mixing of ingredients, the use of inferor matenals and the incorrect cottmg of doth.
Thesc losses are not an inberent part of the productron process, and are referred o as
ahnormal or conirolluhle losses. Because they are not an inherent part of the
prodoction process and arise from incfficiencics they are mot included in the process
cosis. Instead, they are removed from the appropriate process account and reported
separately as an abnormal loss. The shoormal loss is treated as a penod cost and
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writben off in the 'p\mﬁl stntement at the end of the :l.n:nu.nl:ing 'pc:rinr!. This cnsures
that abnormal losses are not incorporated m any inventory valuations.

For casc 3 in Examgple 6.1 the expected outpaut is 10 000 Bires but the actual output
was 000 litres, resulting in an abnormal loss of 1000 bitres. Owr ohjective is the same
as that for normal losses. That is to caleulute the cost per litre of the expected output
{i.e. normal production), which is:

input cost {£120 m!:l.:'.- =12
eapected outpud {10000 litres)
Mote that the unit cost is the same for an owtput of 10000 ar 900 litres since our

ohjective & to caboulate the cost per unit of normal output. The distrbution of the
input costs 15 us follows:

()

Completed production transferred to the next process
{or finished goods imventory) Q000 litres at £12 108 000
Abmormal loss 1000 litres at £12 _l2Hn
120 (K10

The abnormal loss s valued at the cost per umit of narmal prnl:'lur:inr:. Abacrmal
losses cam only be comtrolled in the future by establishing the cause of the aboormal
loss and tuking approprate remedml action (o ensure that it docs not rescour. The
entries m the process account will keok like this:

Process necommi

Litres L'ndt cosi Litres  Unit cost
1} L 1] Lk {E}

Input cost. 12 000 0 120000 MNormal loss 20 - -
Output to Aindshed

goods inventory 9000 12 108 00D
Abnormal loss 1000 17 _12000
i} 1200 (HHD

i

Process acoounts represent work in progress {WIP) accounts. For cxample. if a second
process wers required and the S000 litres had remaimed from the first process at the
end of the accounting period the £108 000 would have represented the work in
progress valustion in the process. In our example all of the work in progress has been
completed and transberred o the fnished goods ioventory. Inpat costs ane debited o
the process account and the output from the process is entered on the credie sede.
You will sex from the process account that no entry is made in the account for the
normal loss | eacept for an endry made in the units |:|:||ur|1n]. The transler to the
Tmeshed goods invemary {or the next process) s at the cost of normal production. The
shaormal lass is removed from the process costs and reported scparately as a loss in
the abnormal loss acoount. This draws the attention of management bo those losses
that may be controllable. At the end of the accounting peniod the abnormal loss
account is written off in the profi statemcnt as o penod cost. The mventory valuation
will not therefore include any abnormal expenses. The overall effect 1s that the

161
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How process end activity-based cost analysis meets the néaeds of @
emill mamufacturer

Kunde Estate Winery is a small wing prodocer in California’s Sonoma Valley.
Crost aocmnﬂ.i'ng forwine maEin.g thifiers m several WY Trom the sysicm used |:|_'|.I
ovther fucturcrs. The system is a hybrid botween process costang and job
costing. As each lot of wing in a given vintage may be processed differently. each
procesy can incur varyng costs. Process department costs are dearly identified.
The koy to costing wine myventory i bo follow the wine's movements. Equipmaent
und depredation are identificd by department where possible. Otherwisc,
depredation is allocated based on estimated usage by process departments,
including Crash and Ferment, Tank Aging, Barrel Aging. Bottling and General
Production. Each depariment mours costs that are perodically allocated.
Allocations af pracess costs need only he appled o indridual lots at bottlmg
and at year end. Between applications af process costs 1o lots, the bot costs will
change with blending nctivity and hesses from s

Labaur and benefies are charged to the general production department. Each
+ month, the wine maker and the cellar master
review the work performed and report 10
acoounting the percentage of cach emploves's
time spent in cach department. These estimates
prowide the basss of allocabion for lshour. The
general production department is the overhead
departmant for wine making operations. The
wine maker’s salary and benefits, and msurance,
laborntory and admmistratve expenses, are
collected here for allocatson o the process
Source: Konde Esae Wieryeud - departmcnts, based on estimates of activity by
Vineyamis the wme maker.

Scurce: Adaped from Les, LY. s Jacobs, B0, How process and scobvity-besed cos anmlysis mesis
the needs of & small mamstaziurer, CA Mgz (Canaday, Apnl 03, Vol 67 lsoe 3, pp L5190

abmormal losses are correctly allocated to the period in which they anse and are not

carrved forward as o futare oepense in the closing mventary valuation.

Normal losses in process with a scrap value

I cise 4 actu] outpat i cqual to the ogpected output of 10000 [ires so there is neither
an abnormal gain nor loss. All of the units lost represent 2 noemal loss in process.
However. the units lost now have a scrap vabue of £5 per litre. The sales value of the
spatbed units should ke offsct against the costs of the approprate process whees the ks
ocrurred. Therefore the sabes value of the normal bess 15 credited bo the process account
and a :nntspanﬂing dehet colry will be made in the cash or accounts recoivahle
[dehtors) scoount. The ealeulation of the cost per unit of owtput = as follows:

Inpat cost Jess serap value of normal loss _ £120 000 - (2000 » £5)

= - =Ell
Expected output 10 0000 lebras
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Compured with cases 2 and 3 the cost per unit has declined from £12 per litro to £11
per litre to reflect the Fact that the normal spailage has a scrap value whech has boen
affsct ngainst the process costs.

The entries i the process account will boak like this:

P rocess acoommt

Litres Dindt cost Litres  Umit cost
1EY 4] i {E
Input cost 12 000 1 1IN0 MNormal loss 2 Ky — 1 CHHR
Output to fnashed
goods imventary 10 D00 LT L1 OHKD
10 [ 1200 0NN

Mote that the scrap value of the normal boss is credited agamst the normal loss entry in

the procoss aocount.

Abnormal losses in process with a scrap value

In case 5 expected output is 10 00 |stres for an mput of 12 000 lires and actual ostpat
s G000 lstres resulting in o normal boss of 2000 litres and an abnormal loss of 1000
litres. The lost units have a scrap value of £5 per litre. Since oor ohjective s to
caloulate the cost per unit for the cxpocted (normal) oatput only the scrap valwe of the
normal loss of 2000 litres should be deducted in ascertaming the cost per unit
Therefore the cost per unit caboulation is the same as that for case 4 (l.e. £11). The
sales value of the additional 1000 litres kost represents reverue of an abnormal nature
and should not be used ta reduce the process unit cost. This revenee & offset against
the cost of the abnormal bess which is of micrest to management. The net cost
incurred in the process is £105 000 (£120 000 imput cost less 3000 litres lost with a
scrap value of £5 per litre), and the distribution of ths cost =:

K {E}
Completed production transferred to the next process
{or finished goods imventory) (000 litres at £11 per litee) 4 OHD
Abmoarmal loss:
10840 Bitres at £11 per litre 11 i
Less scrap value ( E000 litres at £5) 5 M £ D
L5 OfHY
The entries in the process account will be as follows:
Process acoommi
Litres Linitcosi Litres  Unit cost
1E} 1] TE} iEy
[nput cost 12 /000 W 120000 Mormal loss 20 — 100 DNHY

Oudpuet o finashed
goods imventory 9 000 11 a5 )
Abnormal loss 1000 11 11 0Ny

L3006 L3000
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Abnormal luss avcouni

4] (L 4]
Process accoune 11 00 Cash sale for units scrapped 5 i
Balance transfeered to profit statement _6 (00
11 il 11 Q100

Abnormal gains with no scrap value

On oocasions the actual loss in process may be less than expocted. in whech case an
abnormal gain resubis. In case & the expected output = 10 000 litres for an inpat of 12
000 Litres but the actual output 1s 11 000 kitres resulting in an abnormal gam of 10040
litres. W are assuming for this case that the normal ke does not have a scrap value,
As in the previows cases our objective is to calculate the cost per unit of expected
[rlm'rna|} wipu.1.T|1: cauloulabion of the cost p=r umt of normal output is the same as
that for cases 2 and 3, whech =:

mput cost { £120 000) - £z
expected outpat {10 000 litres)
and the distribation of the input cost & as follows:

4]
ted production transferred to the neat process
{or fineshed goods imventory) 11 000 Btres at £12 132 i
Less= Abnormal gaen: 1000 litres ag £12 §2 0
120 D

The value of the gain is caloulated in the same way as the abaormal loss and removed
frome the pracess account by debiting the account and creditmg the ahoormal gain
acoount. The entries in the praces account wall be as follows:

Process accoont

Litres Uit cosi Litres Lmiit cosi
{E} PE} {E) 4]
Invput cost 12 (H0 10 120000 Mormal kos 20 = —
Ahnosmal Output 1o finished
gain 1 (W1 12 _12DiNy goads imventory 11 000 12 13Z{H0
132 CHHY 132 {0

You will see in the process acooant that 11 000 |sires are passed to the next process at
the cost per unit of nanmal sutput. The gain is credited to the aboormal gain aceount
and transferred to the credit of the profit and loss statement at the end of the penod.
The procedure ensures that the mventory valoation is not understated by gains of an
abmormal nature.
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Abnormal gains with a scrap value

Thie oaly difference between cases 7 and 6 is that any losses have a sorap value of £5 per
litre. As inthe provious cases we start by caleulating the cost per unit of normal owsput
For normal cotput our assampbions are the same as those for coses 4 and 5 (e, a
normal bess of one sisth and a scrap value of £3 per litre) so the cost per unit of outpat
s the same (Le. £11 per litre ). The calculabion is 2s follows:

Inpuat cost less scrap value of normal loss _ EIZDMH — (2006 x £5)

= . =£l11
Expocted cutput 10000 litres

The net cost incurred in the process s 115 (00 (£120 (00 inpud cost less 1000 Litres
spailt wath a sales valee of £5 per litre}. and the distribution of this cost & as follows:

Transferred to finished goods inventory

(11 000 litres at £11 per ligre) 121 000

Less aboormal gain (1000 litres at £11 per litne) 11 (HHR
lost sabes of spoiled units {1000 |fnes at £5 per hire) 5 000 & 000
115000

Mote that the cost per umit is based on the normal prodoction cost per unit and is not
affected by the fact that an abnormal gain oocarred or that sales of the spoiled unis
with a sabes valwe of £5000 did not matenalize. Our objective is to produce a cost per
unit based on normal upcm:in; cHQcirnc_\-.

The accounting entrees ane as follows:

Process ocoommt

Lidres LU'ndi cosi Litres Unit cost
LE} £ Lk (1]
[nput cose 12 (KHE W 120000 Mormal loss {0 == 100 CHHE
Abnormal Output to finished
gain 1 OfHE 11 17 o0 goods inventory 11 (00 1T 121 OiHd
PEIELG L3LO00
Abmormal gain occooni
£ (£}
Mormal loss account S{m Process account 11 (00
Profit and oss statement (Balance) 6 (00
L1iHK 111000

Incnme due from nurmal lesses

£ £

Process account 10 (M0 Abnormal gain account 3000
Cash from spoaled wniis

{1000 litres at £5) _A000

JUTLEY 104H0
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You will see that the abnormal piu has been removed from the process sccount and
that it s valued at the cost per unit of normal production. However, as 1000 fitres were
gumned, thore was a loss of sales revenee of £5000, and this lest revenue is offsct
against the abnormal gam. The net gain s therefore £6000, and this is the amount that
should be credited to the profit statement.

The process account & creditod with the expected sales revenue from the normal
loss {20041 higres ak £5). since the objective is to record in the process account normal
nei costs af pem-ducl.;nm Becaunse the normal Joss of 2000 litres does not occur, the
comparny will not obtain the sales valwe of £10 000 from the cxpected lost oatput. Thas
problem is resodved by making o corresponding debig entey in o normal loss account,
which represcnis the amount due from the sale pmnc:d:. [rom the npc-c!l.'d narmal
less. The amount dwe (E10 000 is then reduced by £5000 to refloct the Fact thar anly
100} litres were bost. This is achicved by crediting the normal loss account (mcome
due) and debiteng the aboormal gain account with £3000, so that the balance of the
normal loss account shaws the actual amount of cash recerved for the income duse
from: the spoiled units (Lo, £5000, which consists of 1000 litres at £3 per litre).

Process costing with ending work in progress
partially complete

5o far we hive asmimed that all output within a process = fully complete. We shall now
consider situatiors where output started during a pericd is pastially complete at the end
of the peniod. In ather words, ending work in progress cxsts within a process. When some
of the oatput started during a period is partially complere at the end of the perod, unit
costs cannot be computed by smaply divdmg the total costs For o period by the outpat for
that perind. For example, if 8000 wnits were started and completed during a period and
anather 1000 units were parthy completed then these teo tbems cunmot be added together
b ascertam their unit cost. We must convert the work m progress into finished cquiva-
lents (also referred s as equivalent production) so that the unit oost can be chiained.
To da thas we must estimate the perceniage d:pn: of :n'rup'cl.inm of the work in
progress and multiply this by the number of units in progress at the end of the
accountmg periad. IF the 2000 partly completed units were 50% complete, we could
express this as an equivalent production of 100 fully completed units. This wauld then
be added to the completed production of 000F units to give o total equivalent
production of Y0 umits. The cost por umit would then be calculated m the normal way.
For cxample, if the cosis for the persod were £180 000 then the cost per unit completed
would be £20§ E180 OHNVSENI0 wunts) and the dstribuion of this cost woald be as ollows:

GEr

Completed unts transferred 1o the next prooess (8000 units at £20) 160 (HND
Work m progress {1000 cqunalent units 2t £205) 200 ({HY
1500 (HHR

Elements of costs with different degrees of completion

A :nru'p]i:atinrl that iy arse Dnm:r:ming nquin:nt units s that in any g.iw:n sbock of
work in progress not all of the chements that make wp the wtal cost may have reached
the same degree of completion. For example, materials may be added ot the start of
the process, and are thus fully complete, whereas laboor and manufacturing overbead
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{1.e. the comversion costs) may be ndded uniformly thronghout the process. Henoe, the
ending work m progress may consist of materials that are 100% complete and
comversson costs that arc only partially complete. Where this situation arses, scpamite
equivalent production caleulations must be made for cach element of cost. The calew-
lation of unit costs and the allocation of costs 10 work in progress and complered
production when different clements of costs are subject to different degrees of
completion will now be illastrabed using the data geven in Example 6.2
The follawing statement shows the caleulation af the cost per unit for process A:

Calewlation of cost per undt for process A

WwIr Tntnl Cost
Can Total Completed  equivalent  equinoslent pur
clement casi s EIiLs umils it
(£ (E
Matermls 218 DNk 10HHID 400 14 (HiD 15.041
Conversion cost 144 DNk 10 {0 200a L2 {HD 12081
254 DO - ZL00
L& i)
Value of work m progress:
Materials (N0 units at £15) 60 (D
Comverson cost { 200K unats at £17) 24 (M0 RN
Completed units {10 00) units at £27) I7) D)
15300 =
The process account will ook like this:
Frocess A aooomit
Madterials 210 0o Completed units transherred
1o process B 270 (10
Conversmon cost 144 o0 Closmg WIP cifwd _Bd 000
34 (M0

_ 354000
Opening WIP bifwd B4 000

You will see from the above statement that detzils are collected relating to the equiv-
alent pmchl:liun for -c\:!ru'plsl.nd units and work in progross I:j' malerials 2nd conversion
costs. Thas information is required o calculate the cost per unit of equnvalent prodwdion
for cach element of cost. The work in progress of 4000 units is considered to he fully
complcle regarding materials. Asx materials are issued at the start of the process nny
partly completed units in ending work in progress must be fally complete as far as mate-
rials are concermed. Therclore an entry of 00 unets is made in the work in progress
cquivalent units column m the above statement for matermls. Regarding conversion
cust, the 400 units in progress are only 50F% complete and thercfore the eniry in the
wark in progress colamn for this clement af cost is 2000 units. To compute the valoe af
work in progress, the unét costs are multeplecd separat ely by the materals amd conversion
cost wark in progress equivalent production figares. Only one ealculabion is required 1o
ascertain the value of completed production. Thes & obinined by multiplying the wial
cost per unit of £27 by the completed production. Mote that the cost of the satpat of
E354 000 in the above statement 1s m agreement with the cost of ingut of £354 D00,
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EXAMPLE 6.2

The Fontenbleau Company manufactures a product that passes through owo
processes. The following information relates to the two processes:

Process A Frocess 1k
Olpening work in progress —_ —_
Units entroduced into the process 14 HID 10K
Units completed arxd transferred 1o the next process
o finished goods mventory 100 {HHD aqm
Closing wark in progress 4 (HiD 1000
Costs of productson transferred from process A° E2700(HW
Material costs added £210000 E105 (MW
Canversan costs E£144 (0 E171 {HKD

Mal.nnakmnﬂderlﬂthﬁshztu'mﬁam‘lul the end of process B and
conversion casts are added uniformly throughowt both prooesses. The closing
work m progress s estimated to be 50% complete for both processes.

Ko
“This information & derived from the preparaion of process A Ao

Previous process cost

As production moves through processing, the output of one process becomes the
input of the next process. The next process will carry owt addstional conversion wark,
and miay add further mateniaks. It is important to distinguish besween these different
cost thems; this is acheeved by [abelling the transherred cost from the previous process
“previvms process cost’. Bote that this clement of cost will abways be fully complete as
[zr as closing work in progress is concerned. Let us now calcelate the onit costs and the
value of work in progress and completed production for process B. To do this we

prepars a statement simelar to the one we prepared for process A

Cakmlation al cest per anit for precess B

wir Todal Caosdl
Cost Tuanl Completed  equivolend  eguivaleni  per
element cust wEils nits umits wil
{3 )
Previous process cost 270 {0 4 0 100 B0 Doy 2T
Materials 10 (0 9 DKk — 90 (el 1}
Conversion cast 1710 9 DOk 00 950 LE
549 (N0 ST.O00
(14} 1EY
Valee of work in progress:
Previous process cost L0 wnals at £27) 27 000
Matcrials --
Conversion cost | 500 unils at £18) A D0 36000
Completed units (9000 wnsts at £57) 513 {00
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Process H scooumi

Proviows process cost 270 {HI0 Completed production

Matcrmls 108 (HiO transferred to fnished steck. 513 0040

Conversions cost 171 0 Clasing work in progress c/fwd 36 D)
549 040 5440 Do

Openimg WIF byfovd 36 (N0

You will see that the previous process cost is treated as o scparate process cost, and,
since ths clement of cost will oot be added to m process B, the dnsing wark n
progress must be fully complete as far as previous process cost is concerned. Mote that,
after the first proces, materials may be sswed at different stages of production. In
process B materials are not msucd until the end of the process, and the closing work in
pragress will not have reached this pome; the eguivalent producion for the clasing
work in progress will therefore be zera for matenals.

Mormally, material costs are mtroduced at one stage in the process and not
uni.furmh' 1l1n:||.|3|'|nut the process, If the work in Progross has pan:d the pocim al
which the matenals are added then the materials will be 100% complete. 1f this point
has nat been reached then the equevalent production for matenials will be zerm.

Beginning and ending work in progress of
uncompleted units

‘When opening stocks of work in progress exist, an assumption must be made
regarding the allocabion of this opening stack to the current accounting period to
determine the unit cost for the period. Freo alternative assumptions are pessible. First,
one may assume that opening work m progress s inextricably merged with the unis
introduced in the current period and can no longer be identified separately - the
weighted average method. Secondly, one may assume that the opening work in
progress is the first group of units 0 be processed and completed dunmg the current
manth — the first in. Arst son method. Let ws now compare these methods using the
information contamed m Example 6.3,

For more complex problems it & always a good sdea to start by calculatng the
number of units completed dunng the period. The calculations are as follows:

Process X Process ¥
‘Openmg work in progress 6 D) 2 00
Units introduced duning period 14 00K 18 Do)
Tistal input for perad 22 DKy 2 D}
Less closeng work in progress 4 [ B D)
Balunce - completed production 15 Do) 12000

Weighted average method

The calculation of the unit cost for process X using the weighted average method is
2 follows:
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I The Baltic Company has two processes, X and ¥, Matenal s miroduced at the

start of process X, and additsonal matersal 15 added to process ¥ when the
process = 70 complete. Conversion costs are applied uniformly throughowt
both processes. The completed units of process X are immedsately transferred
bt process Y, and the completed production of process Y s iransferred to
fimshed goods stock. Diata for the penod inclede the following:

Process X Process ¥
Oipening wark in progress G0 units 60% 2000 unis B0F%
comsisimg comverted, consisting of
of matenals £72 000 PrEVIOus process oost
and comversion ol £41 &M, materials
oost £45 SO0 £12 000 and comversion
cosls £38 HH
Units started duning
the period 1 (MK} nits 15 D) amits
Closing work in progress 4000 units 34 complete 8000 unss 1,2 complete
Material costs added
durng the perad E152 (00 60 (00
Conversion costs added
during the periad E225 (00 £259 200

I'rocess X - weighted averape metbod

WIP Toinl
Cuosl Opening Corrent Tutodl  Completed ey moiv.  Cosi per
clemeni Wi ol cusl units onils moiis [ mmit]
L) £ £ 1]
Matcrials 72000 192000 264 OO 18 000 40 22 DO 12,00
Conversion
cost 45000 225000 DM 1S 000 LU 21 ooy 1250
LE7 G} 334 M 2480
{E} {E}
Work m progress:
Materanls {4000 unss at £12) 4B (HHK
Comversion {3000 units at £1290) BT BG 00
Comploted units {18 000 wneis at £24.900) 448 200
a3 O00 -
Prucess X nccnont
Openmg work m progress bifwd 117900 Completed production
Materials 152 (M transferred to proces Y A48 200
Conversion cost 225000 Closing work in progress offwd _E6 700
534900 534 900

Openmg work m progress hifwd 56 700
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¥ou can soc from the statement of unit cost calcelations that the up:ning work in
progress s asumed to be completed i the current penod. The current period™s costs
will inclucle the cost of finishing off the opening work m progress, and the cost of the
work in progress will be included in the wotal cost igure. The completed wnits will
include the &0 units in progress that wall have been completed durmg the perind.
The statement thercfore includes all the costs of the opening work in progress and the
resulting units, full:r completed. In other words, we have assumed that the opening
wark in progress is intermangled with the productson of the current period to farm one
homogeneous batch of praduction. The cquivalent number of units for this batch of
praduction is divided into the costs of the current period, plas the value of the opening
wark in prOgTEsS, to calculate the cost per umt.

Let us now caloulate the unit cost for process ¥ using the weighted average
method. From the caloulation of the unit costs you can see the previous process cost is
fually camplete as Far as the dlosing work in progress 1s concerned. Note that materials
are added when the process is 7% complete, bust the closing work m progress s only
50% complete. AL the stage in quostion noe materials will have been added to the
cicr:ing waork in progress, and the l:qu."n'al.l:ml production will ke zero. As with process
X, it s necessary b add the np-cn.m; wark in progress cosl to the current cost. The
equivalent production of epenmg work in progress is ignored since this is inchuded as
hemg fully complete in the completed umits column. Mote also thai the completed
praduction cret of process X i meluded m the current cost column for ‘the previous
process cast” m the unit cost calculation for process Y.

Proscess Y - Weighbed overnge meihod

Opening Current wir Tt
Con WIP period Tetal Completed syuiv ey Cost per
element value cist oosl nnils wmils umits moit
&) (E} 1€ (Eh
Previows
Proocss
oost D1 RDO0 44E 2N 540000 12000 RO 20 {00 2700
Matermls 12000 ADOM  TI000 12000 — 12 (o0 (W}
Conoversion
oost JE 400 25U AM 297 600 12040 A Lo 1860
142 200 50r G0} 1 3L
PEF 18]
Value of work in progress:
Previous process cost (000 units at £27) 216 DO
Matcrials -
Converson cost {4000 unsts at E£18.6{0) T4 44y 200 400
Completed units (12 (00 unies at £51.60) B19 200
Process Y accoums
Orpening work in progress 142200 Completed production

Translerred from process X 448 My transferred to finished stock 619 200
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Matcrials B0 THID Closing work in pragress o/ffwd 200 400
Conversion cost 259 20
205 600

209 600
Opening work in progress hifwd 260 400

First in first out (FIFO) method

The FIFO method of process costing assumes that the opening work in progress is the
first group of units 10 be prooessed and comploted durmg the corment period. The
opening work i progress s charged separately o completed prodecison, and the cost
perunit is based only on the current period vosts and production for the current permad.
The elosing work in progress s assumed 1o come From the new wnits started dunmg the
period. Let us now e Example 6.3 to illustrate the FIFO metbod for process X and Y.

Process X - FIFO methsd

Current Completed umits Costl
Cnst periail less apening WIP Closimg WIFF Cuorremt totnl  per
element oy equiv. mabls equiv pnils  equivoumils  wndl
&1 (K3
Matcrials 152000 12 DO B8 D00 — G A0 16 000 120y
Conversion
cast JZSO00 14 400 (18 D00 - 3600} 3000 17400 1293
417K 24.93
T 1£)
Completed production:
Dpeaing WIP 11791
Materials {12 000 units at £13) 144 000
Conversion cost (14 400 units at £12.93) 186 207 448 117
Closing WIF:
Materials (4000 units at £12) 43 (HWd
Conversion cost {3000 units at £12.93) 35 T3 &6 793
534 Gl

From this calculation you can see that the average cost per unit is based on current
penod costs dwided by the current total cqumvalent units for the period. The latter
higure excludes the equavalent production for openmg work in progress smee thes
was porformed in the preveous penod. Mote that the closing work in progress =
multiplicd by the current period average cost por unit. The dlosing work in progress
includes oni_\- the current costs and does not include any of the up:nin; work in
progress, which s carried forward from the previous persod. The objective = 0
cnsure that the openmg work in progress is kept separte and is wentificd as part of
the cost of the completed production. The opening work i progress of £117 900 =
not therefore ncluded in the unit cost caleulations, but s added dircctly 1o the
completed productson.
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Let us now caloulate the units costs for process ¥:

I'rocess Y - FIFO method

Completed units Caosl
Casi Current beas opendmg WIFF Chosing WIP* Current tutnl — per
clemeni custs Gy, Bits Uit units @i Enits umit
(K} {E
Proviows
process
ool 448 107 10000 [ 12 000 - 2008 B0 18Ny 24.B548
Materials A0 000 10 D00 | 2000 - 2000 — 100 (0HN 1]
Cooverson
cost 259 20HF 10 400 (12000 - T60 400 1440 150
T HT 48,8948
K L 1]
Cost of completed produectson:
Opening WIF 1471 2000
Previous process cost |10 000 units at £24 8948) 4B 4R
Wakerials { 10 000 units a2 £5) 0 000
Conversion cost {10 400 unis at £18) IRTHMF 638 48
Cost of dosing work m progress:
Provious prooess cost (BOON units at £24.8548) 199 154%
Matcrals —
Conversion cast {400 units at £18) 2000 271159
404 507

Mt that in this caloulatson the cpering work in progress is BIF% completed, and that the
materials are added when the process is 7% complete. Honce, they will be fully
complcte. Remember also that previous process cost is always 100% complete.
Therelore in the third column of the above stabement 2000 units opening work in
progress is deducted for these bvo clements of cost fram the 12 000 units of completed
producbion. Conversion cost will be 8% complete =0 1600 equivalent units are deducted
fram the completed production. Our ohjectve m the third column is to cximet the equiv-
alent completed unsts that were dernved from the unsts started duwring the cerrent penod.
Y¥ou should also note that the previous process cost of £448 107 represents the cost of
completed production of process X, which has been transferred to process ¥

The chosing work in progress valuations and the charges 1o completed production
are fairly similar for both methods. The difference in the caloulabions between FIFO
and the weightod avernge mothod is Ikely to be msignificant where the quanisty of
inventaries and the input prices do not fectuate signebcantly from month o monthe
Both methods are acceptable for product costing, but it appears that the FIFO
method is not widely used in practice { Horngren, 1967).

ira

Partially completed output and losses in process

Earlier i this chapter we looked at how o deal with losses in process when all of the
oualpat in a process was fully complete. We also need to lock at the treatment of losses
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when all of the ouipul 1s oot Fuu'_l,- umchI.-B. When this siteation occurs the compatia-
tioms can become complex. Accounting for lesses when all of the output is not fully
complete docs noed form part of the curriculum for many courses. However, some
professional management accounting courses do require youo to hive o knowledge of
this topic. Because of these different requirements this topec i dealt with ;e Appendiz
4.1, You should therefore check the requirements of your curriculum to ascertain
whether you can omit Appendix 6.1

Process costing for decision-making and control

The detailed calculatsons that we have made in this chapter are necessary for calou-
latmg profit and valuing stocks. For example, the process work in progress forms part
of the balance sheet imventory valuatsons, and the transfers 1o succeeding processes
become part of the work in progress of these processes or form part of the Fnished
goods inventory. 11 the inventory is sald, these costs become part of the cost of goods
sold for pml:-lt calculations. The caloulabions of unst costs, process waork in Progress
valuations and the completed units valuatson transferred 1o the next process are
therebore necessary to determine the balance sheet imeentory valuation and the cost of
goods solid figure.

It 15 most unlikely that this same information wall be appropriate for deciswon-
miaking and cost contral. In particular, process total unt costs wall not be relevant for
decision-making. What &5 required is an analysis of costs imto thear incremental and
nan-incremental clements for cach process. A detailed discussson of those costs that
are relevant for decision-making will be deferred o Chapter 10, but it is important
that you should note at this poent that the costs for decision-making parposes showld
be assembled i a dedfferent way.

Cost control

In respoct of cost control, we must ensure that the actual costs that are included an a
performance repart are the costs incurred for the carrent period only and do not
inclede any costs that have been carried forward from previows periods. Thes princaple
can b dlustrated usmg the information given in Example 63 for process X

The unit cost statement for product X, using the weighted average method, shown
on page 170 was as follows:

Opening wip Tatal Cast
Cusl WIM  Correst Tumnl  Comepleied  eguiv. ey, T
element valoe aned cust ks umits units umil
(E] [L3] {E 4]
Muterials TI000 192000 264000 13000 A00HY 2200D 12,00
Comversion
cost 45000  2IS000  ZTNE  ES Do0 O 21 oo 12.50

Th statement = not appropriaie for cost control, sence it includes the valae of work in
progress browght forward from the previous period. Also, the total equivalent umts
includes the opening work in progress equivalent wnits partly processed in the



EATCHAOPERATING COSTING

pn:viuus p::rincl. The inclusson of pr:'v:inu: pcr.inrl costs and praducﬁcm i apnpmprimc
for inventory valuation and profit measurement, since the obgective 5 g0 match costs
{irrespective of when they were incurred) with revenoes, but it 15 not appropriate to
include previous costs for cost contral. The ohjective of cost coatrol is to compare the
zctual costs of the cument period with the budgeted cost for the cquivalent units
praduced during the cwrremt penod. W wish to measure a manager's perfformance for
the current penod and b avoid this measure being distorted by carmypng forward cosis
that were incarned i the prestous periced. We must therefore caloulate the equivalent
units produced during the current persod by deducting the cguvalent uneis prodoced
during the preveous penod from the total number of cquivalent units. The calculation
15 s Tolbows:

Tuinl Ukpening WIT Eypoiv, wnits prodoced
eipuivabent umits B, IEnits luring period
Malcrals 22 DO GO 16 D00
Conversion cost 21 (N 3600 {BO%: > G000) 17 40

MNote that materials are miraduced at the siart of the proces, and the GOHF uniis
opening work in progress will have been ully completed in the previous period as far
as matcrzals are concermed. Assuming that the budgeted costs for the period arc
E1L.40 for materiaks and £12 for conversion costs we can now present the following
cost control performance report:

Perfsrmance report

Current period

Bodgeied cost sctmnd cost Difference
[£1] 4] [£ 4
Matormls 182 400 {16 OO0 units at £11.40) 192 000 4 6y
aadverse
Comversion cost 208 S0 {17 400 units at £12) 125 ) 16 200
abrorsc

From this report you will see that we are comparing like with lzke; that is, both the
l'u.u‘lg:l.cﬂ costs and the actoal costs refer o the c.q_ui.'rnlcut umits :pu'-n-dunc:l dun'n.g the
cirrert period.

Mote that information required for cost control muost be analysed in far more dotail
thun that presented m the performance report here. For example, the different types
of materials and conversion costs must be lsted and presented under scparate
headings for controllable and non-controllable cxpenses. The essential poant 1o note,
however. is that current perind actoal costs must be compared with the budgeted cost
{or the current period’s produoction.

irs

Batch/operating costing

It is mot abways posible 1o classify cost accumulation systems mio job costing and
process costing systems. Whene manufactured goods have same common charactensie
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and also some mdividual characterstics, the cost accumulation sysbom may be a combi-
nztsan of bath the b costing and process costing systems. For example, the producion
of footwear, clothing znd furniture often myvohes the praduction of batches, which are
variations of a single design and require a sequence of standardized operations. Let us
wcansider a company that makes kitchen units. Exch unit may have the same basic frame,
and require the same opertion. bt the remainmg operations may differ: some fmmes
may reguire sinks, othors may require to be fted with work tops; different types of
doars may be fitted 10 coch unit, some may be low-quality doves while othors may be of
a hagher guality. The cost of a kitchen unit will therefore consst of the basic frame ples
the conversion costs of the appropriste operations. The panciples of the cost accumu-
lation systeen are illustrated m Exhehit 6.2

The cost of each Fu'-n-du:tmn:i:ns nf the cost nfqﬂ:ratinn 1 plus a combination of
the conversion costs for operations 2-5. The cost per unit produced for 2 partecular
operation consists of the average unit cost of each batch produced for cach operation.
It may well be that seme products may be subject 1o a final operation that is umgue 10
the product. The produoction cost will then consst of the average cost of a combmation
of operations 1-5 plus the spectlic cost of the fmal wnique operation. The cost of the
fimal n'p-zmliurl will be traced :pcl:irl.n:uih- to the pradud. LH-ME u._iub mﬂhg syshom.
The fmal product cost therefore consists of 0 combination of process costing 1ech-
migques and job costing techniques. The system of costing 15 referred to as eperntion
cosbimg or hatch costing.

Surveys of practice

Littbe information is available on the cxtent o which process or job costing systems arc
used in practice. However, surveys af USA (Schwarghach, 1965), Finnish {Lukka and
Granlund, 19496) and Australian | Joye and Blayney, 1990) companics report the
following usage rates:

s Finlnnd  Australin

T =

Process costing k1 31 [
Juh costing e an 40
Mo process ar job costmg I8

Process and Toh Dnu'nl:lm:d 1

Operaton costing 18

Presumably the Australian survey adopted a wider definition of process and job
costing resulting in the respondents chomsing one of the two categorics whereas the
Finnish study may have adopted a nurrower definition. Thes may sccoun for the fact
that 38% of the organizatsons indicated that they adopted neither purely job nor
process costing systems. These companics ane likely to combme clements of both job

and process ms!mg.
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Frodisc 1 1 3 4 £ Prudsct oot
A o o« o ﬁ:m!nfnpcnliun:l.i.}
B « F 4 B = cost of operations 1,4, 5
c v v v C = cost of operations 1, 2, 4
o o o &« D = cost of operations 1.3, 5
E ' 4 " E=cu.i.nfnpcmlinnil..2.5

Thee following ftems relate to the bearming ohjectves Bsted at the begmning of the chapter.

Explain when process costing systems nre sppropriaie.

A process costmg, system is appropeiate in those sitsations where mases of iden-
tical units or hatches ane prodwced thus makmg it unneccssary to assign costs o
individual or batches of output. Instead, the average cost per unit or batch of
output s caloulated by driding the total costs assigned to n product or sepace for
the pord by the number af units or batches of oatput for that period. Industrics
using process costing systems include chemicals, textiles and oil refining.

Explain the ncconnting treatment of normal apif abnormal Insses.

Normal losses ane inherent i the production process and cannot be climinated-
thear cost should be borne by the good production. This is achieved by dividing the
costs meurred for a pericd by the expected output rather than the actual cutpur
Abnormal bosses are avordable, and the cost of these losses should not be asagred
to products but recorded separately as an abnormal loss and written off as a period
cost in the profit statement. Scrap sales (if any) that result from the losses should be
allocated to the appropriate process account {for normal losses) and the aboormal
less account { for abnormal losses).

FPrepave process, mormal kuss, sbnermal loss and ahoormnd goim occoamis when
theere is mo emding work in progress.

The cost accumulatson procedure follvws the production flow. Control accounts
are establshed for cach process (or department) and costs are assigned {debsted)
to cach process. Abnormal besses are credited to the process where they were
incurred and debited to an ahaormal loss account. Scrap sales arin-:'lg from normal
losses are credited to the process account and any sales of scrap anising from
abnormal losses are credited to the sbnormal bosses account. The accounting
entries were Ulostrmied wsing Example 6.1,

Explain aod coloslele equivnlent units
‘Where stocks of work in progress are in existence, it is necessary m order o create
homogeneows units of cutpat to comvert the work in progress into fmeshed equiv-

alent wnits of autput. To do this we must estimate the perccniage dcgn:: of
completion of the work m progress and multply this by the number of units in

EUMMARY 177

EXHIBIT 8.2

A frich costing
svstem
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progress at the end of the accounting period. For example, if there are 5000
completed units estimated to be 40% complets this represents an equivalent
production of 2000 completed units.

# Compmie the vidue of dosimg work in progress and complets] prodection using the
weighted nverage methaid amd first in, frse oot methods of valoing work in progress.

There are two altornative methods of allecating opening work in progress costs
to production: the weighted average and first in, first out methods. If the
w:iaht:d average method = used, bath the unsts and the value of upnnin.;g work
in pragress are merged with the current period costs and production te caleulate
the average cost per unit. Using the first in, first out method, the openmg wark
in progress is assumed to be the first groop of units to be processed and
completed during the current poriod. The opening work m progress is thercfore
assigned separately to completed production and the cost per unit is based only
on current costs and productson for the period. The closing work in progress =
assumed to come from the new unis that have been started ﬂuring the pcrim!.
The computatens of closing work in progress and completed production using
both methods together with the appropriate accounting entries were illhestrated
using Example 6.3

& Dictimpaish between the different costs per ool thit are necessary far inventary

vilenifom, decisdon-moking and performance reporting for cess control.

For inventory valuation an average cost per unet of output is calculated by dividing
procoss cosis |13.- the oukpuk of the process. Any costs mcurred m the pr:'r;utus pcri:rd
{i.e. opening work in progress) and units in progress arc merged with current
persod costs and producteon to compute the average cost per umit of compleeed
praduction. The ohjective is to match the costs incurred with the associated
production and this may cntail the carrying forsard of costs incorred m previows
periads. For decsson-making the focas s on the additional future costs and
revenues resulting from a decisson. Therefore only incremental costs (often repre-
sented by vaniablo costs) may be relevant for short-term decssions. In respect of cost
control, it is only current cosis and prodisction that should be meluded in the
pedormance reports, snce the focus should be on o manager's perdformance for the
current period. Thus, performance reports should not be distorted with costs
carried Furward from previous periods.

® Addidonal lesrning ohjectives specified in Appendix 6.1,
The appendix to this chapter inchudes ome addibonal shjecinve: to compute the
valee of normal and abnormal lomses when there is ending work in progress.
Because accounting for Josses when all of the output is not fully complete is a
comgplex topic that docs not form part of the curniculum for many courses, this topic
is dealt with in Appendmx 6.1, You should check your course cermoalum to ascertain
if you meed o read Appendix 6.1



AFPEMDEN 6.4&: LOSSEE IN PROCESS AND PARTIALLY COMPLETED UNITE 178

Appendix 6.1: Losses in process and partially
completed units

M Dﬂ!‘l-ﬂl losses

W Earleer in this chapter, we established that normal loases should
be conssdered as part of the cost of the good production. We
need b know, however, at what stage in the process the loss
poours sa that we can determine whether the whele los sheuld
be allocated to completed productson or whether some of the
||:|:.: should also be allocated o the clnsmg wurk in Progross. If the loss accurs
near the end of the process, or is discovered at the pomt of inspection, only the
units which hive reached the inspection point showld be allocated with the cost
of the boss. Alternatively, the loss could be assumed to ocear at a specific pamt,
carlser in the process.

Generally, it i assumed that normal losses take place at the stage of completion
where inspecton occurs. Where sech an asumption = made. the normal loss wall
not be allocated o the dming waork m progress, since the loss s related m|j’ o
units that have reached the inspection point. Conssder Example 64,1,

Tor calculate the value of the normal loss, we prepare the normal unit cost
statement, but with a2 separate column for the number of anits loss:

Cost

Elemieni Total Completed Normal Wi Tiviad per
off cosi cosl umils loss  couiv omits  cquiv onits  omit
ikl 4]

Matcrials 5000 iy 1My 30 TiMHY 50
Conversion cost 3400 &I 100 150 &5l 40
A4 an

Value of work in progress:
Materials (300 units at £5) 1 5iH}
Comversion cost ﬂ]ﬁ[lurlil: an 4} _ MR 2100
Completed units (600 units at £97 5400
Mormal loss {100 units 2t £9) ] G300
B400 -

Note here that all of the cost of the normal loss s added to the completed
production, since it 15 detected at the completion stage. The closing work
progress will not have reached this stage, and therefore does not bear any of the
less. The cost per unit completed after the allocation of the normal loss is £10.50
{E63D0HO0 umits).

Some writers suggest that if the equivalent units computateon for normal lesses
is ign-:m:d. the cost of the normal loss wall be aubcrmad;ﬂ"j app-uﬂ;t.m:d tor the gm:ui
production. However, the results from adopiing thes short-cut are not as accorate.
The caboulabions adopting thes shart-cal approach are as folloes:
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EXAMPLE 64.1

A dopartment with no openmg work in progress introdwces 1000 wnits inte
the pracess; 600 are completed, 300 are half-completed and 100 units are lost
{all noemal). Losves are detecied upon completion. Matorial costs are £5000
{all introduced at the start of the prooess) and conversion costs arc £3400.

Toinl  Completed wire Tml Cuost
cust umits eqiniv, umits  equiv, undts  perumie wir
[14] (£ 3]
Materials 5000 &0 KL} SHHD 5.5555 [ 666,65
Canverson
ast 3400 GlHD 150 TS50 45333 _6S(L
LSRR 1665
Completed units (600 x L£10.0888) 605335
BHL. D01

Wou can soc that ignonng equivalent units for the normal loss decreased equivalent
units and thus increases the cost per amit. The valees of work m progress and

completed producton using each approach are as follows:

Mormol s charged

to oo prodection Shart-rot methoil Difference
(£} iEl ]
Work m progress 2100 2347 +247
Complezed units 300 alS3 247

If the short-cul approach s wsed, the work m progress valoatson meludes £247
normal los that is ot ngtribuiable to these wniis becanse they have not reached the
inspection point. The £247 should be charged only to completed units thae have
reached the inspection pome. It is thercfore recommended that the cost of the
rormal bess = calculated and charged only to those units that have reached the
impl:l:!inu pui.nl:.

Let us now assume for Example 64,1 that the los is detected when the
process has reached the 50% stage of completion. The revised cost per umit will
be ax folbows:

WIr Tutal Cost

Elemeni Totnl Completed  Normal ELEiY CIlY. per

f cost cusl umits loss s ity it
i

Materiaks SO0} =il 100 and 100K 5.0

Converseon cost 3404 =] 50 1350 =00 4.25

B0l 075
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The 100 lost units will not be processed amy further once the loss s detected at the
50V completion stage. Therefore 50 units equivalent productson (100 unats 3
50%) is entered in the normal loss column for conversion cost cguivalent
production. Mate that materiaks are introduced e the start of the process and are
fully complete when the loss is detected. The cost of the normal loss s

E
Materials (100 % £5) SO0
Conversion cost (5 x £4.25) 21250
1123

When losses are assumed to occur at a specific pomt in the production process, you
should allocate the mormal loss over all units that have reached thes painl. In our
example the boss is detected at the 50% stage of completion, and the work in
PraOgress has reached thes po\irl.i. Therefare the loss shoald be allocated berweon
campleted production and wark in progress. I the losses were detected at the 50%
stage. all of the pormal loss would be allocated to completed producton.
Abternatively, if bosses were dietected before the 509 stage. the normal loss would be
allocated o completed production and work in progress.

The guestion =: how should we allocate the normal loss betwoen completed
production and work m progress? Several delferent approaches are advocaved. bat
the mest common approach = to apportion the normal loss in the ratio of
completed umts and WIP cquivalent units as foll ows:

Completed units WwIir
LE) E
Materials GO0/ » £500 13333 009D x L5400 166,67
‘Conversion cost 60T % £212.50 1T 1500750 % £212.50 42.50
503.33 1M.17

The cost of completed units and WIF is:

£ £1

Completed units:

(600 = £925) 555000
Share of normal loss 503.33 H53.33
WIF:

Matcrmls {300 x £5) 1500UH

Cooversion cost [ 15 x £4.25) GITS0

Share of normal boss 208 17 235 67

B42H). 00

‘When the bost units have a SCTap walue the sales value should be dedwcted from the
narma| loss and the net cost apportsoned between WIF and completed onits.

You should note that where the normal loss 15 to be apportioned between
completed production and WIP an ahernative and sempler 2pproach = to use the
short-cul method described cadicr. wherehy the normal lass is not incleded in the
uni cost statement. Using the short-cut method calculation {see page 1800 you wall
sex that the allocation of costs to completed onits and 'WIP are identical (apart
From small m-unﬂing ﬂifrcm'u::::l 1o the above calcnlabon.
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EXAMPLE 64.2

Abnormal losses

Where shmormal losses are incarred. the correct prcedure is o produce the normal
il cost stabement, but with the addition of two separnte columns for the unats lest;
one for normal losses and one for abnormal losses. Consider Example 64,20

A departmient with no opening work in progress mtroduced 1000 unts into the
process: 600 are completed, 250 are 20% complete, and 150 units are lost
consssting of 100 units of normal loss and 50 units of shaormal loss. Losses anc
detected ipon completion. Material costs ane E3000 (all mtroduced at the sturt of
the process) and comversion costs arc E4000.

The umit cost caleulations are as Follows:

wir Tostnl Cost

Elemeni Tieial Completed Normal Abhnormol  oqeic  eguiv per
of cost Lol mits fosx lirs= mit  omils it
£ £

Materials H{0a L] LKl 50 250 LEHHR B

Converson
oozt 40 il (1] 50 50 &0 -
L2000 13
E ik}

Walue of work in progress:
Materials (250 wnits at £8) 20001
Conversson cost {50 omits at £5) 250 2 15k
Completed units (60 units ap £13)  TE00
Add normal loss (100 onits ag £13) 13000 10
Abnormal loss {50 umits at £13) __ Bk
La

You can soe that the normal boss has been charged to completed units onby. The
abnarmal loss is charged fo o separate account and written off 23 a penod cost 10
the prodit and loss account. The entries i the process account will be as follows:

Process socount

Materials B 000
Canverssan cost 4000
12000

Transfer o moxt proces 9 1m0
Abmarmal loss written aff o
profit and loss aocount 630

Closing work in progress ofed 2250
12000
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Motz that theee is an argument for allocating the normal loss of £1300 besween the
campleted units and the abnormal kass. 1f the normal loss is of a significant value then
there are strong argaments for doing this, since the normal boss s part of the cost of
praduction. The abocrmal loss should therefore be valued at the cost per wnit of
novmnd swiput. In the unit cost statement for Example 6.2 you will see thae the
completed production is 600 units and the abnormal loss & 50 wmits. The normal koss
of £1300 is therefore apportioned pro rata 1o completed production and the
abmormal loss. The caboulations are as follows:

completed unss (60065 = £1300) = 1200
abnormal loss (S50 2 L1300} = 100

The revised value for completed production would then be £5000 (ETR0 + £1 200},
whilc for the abnormal less the valwe would be £750(£650 + £100). For most exam-
ination questsons it 1s unlikely that you will be expected o allocate the normal loss
between completed units and the abnormal loss.

- Key terms and concepts

abmormal gaim {p. 164) farst in, st out methed {p. 169)
abmormal ar controllable losses (p. 161) nonmal or umcomiroli ble loses (p. 160)
batdy costing (p 174) operilian costing (p. 176)

conversan cosd {p. 1599 previaus process oot {p. 168)
equialent produciion {p. 166 weighted average method (p. 165)

Key examination points

Process costing gquestions require many caboulations and there s o posséhidity that you
will make caleculation errors. Make sure that your answer is cdlearly presented so that
the examiner can ascertain wheother or not you are using correct methods o caboalate
the cost per unit. Questions can generally be classehicd by three cotegones. Firss, all
outpuat is fully complete and the problem of equevalent production docs not arise (sce
Rieview problems 6.12 and 6,13} Sccond, wark m progress (WIF) output = partally
complete and there are no losses in process (see Review problem 6.28) Third losses in
process apply when WIP = partially complete (see Review problems 6.27, 6.29 and
6.30). Sometimes examinaton questions do not indicate the stage in the process that
losses nceur. In this situation you are recommended bo assume that the boss oooars at
the end of the process and allocate the normal loss 10 completed production. Do not
{orgel to state this assumption in your answer. The short-cut method should not be
usod if the boss nocurs at the end of the process because thes method assumes that the
loss is 1o be shared betwoen WIP and comploted unies.






Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses pﬂw;dn' you with the pagc numbers io refer 1o i.f_'fl:n.: cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
amnd normally take bess than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the hook.
Further roview p!nh}eml with solutions for this 1:|1apl.n|' are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

Diescrihe the diff cs between p osting and pob costmg. (pp. 157-58)
Provide examples of industries that use process costing. (. 157)

Wiy is cost sccumulation easicr with o process costing system compared with a
joh costing system? (p 158}

Dustinguish between normal and aboormal leeses and explain how thesr
acoounting treatment diffors. (pp. 160-61)

‘What are cquivalent units? Why are they necded with o process costing
system? (. JiG)

“Why 15 it necessandy bo treat ‘provious process cost’ as a soparate clement of
«cost in a4 process costing system T (pp J68-9)

& & £ 2RE
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E.7  How i the cqumvalent unst cost caleulation afected when matenials are added
at the beginming or at a later stage of the process rather than aniformly
throughout the process? (p. 1648

6.8  Describe how the weighted avernge and FIFO methods differ in asssgning
costs Lo units completed and closing work m progress. (pp. 171-2)

6.8 Underwhat condesons will the weighted average and FIFO methods give
smmilar resulis? (g 177)

E.10 When u process costing system is used, cxplam how cost information
requirements differ for imentory valuaton profit measurement, decision-
making and performance reporting for cost control. (pp 174-75)

6.11 Explain the destinguishing features of a batch/operating costing system.
(. 175-4)

Review problems

B12 A company uses process costing o vabue outpat. During the last month the
fellowing information was recorded:
Chatpui: 500 kg valued at £7 50kg
Mormal oss: 300 kg which has a sorapvalue of £3kg
Actual boss: Hirkg
What was the value of the input?
A E22 650
B £21 900
T E2] oiiy
D E21 150

E.13 A company uscs process costing to value its cutput and all matersals are input
at the start of the process. The following infermation relates to the process for

ome manth:
Input 0 units
Opening stock 00 units
Lomses 10 of input is expected to be lost

Closing stock 2HY units
How many gund units wero oatpuk from the Procoss if actual losses were

A0 umits?

A ZRO0 units

B 2000 units

C 300 units

D 3200 units

E.14 A company uscs process costing to vilue its output. The following was

recorded for the perod:
Inpust materials 2000} units at £4.50 per unit
Canversim costs £13 340
Normal Joss 5% of mput valued at £3 per unit
Actual loss 150 units

There were no openimg or closing stocks.
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Whiat was the valuation of one unit of avabpaat boe ome decimal plam:'?

A LI1LE
B fll&
C 112
D £11.n

Which of the following best describes the term “equivalent umts’ when using

the FIFO method?

A The number of units worked on during a perniod indudmg the opening and
clasmg stock units.

B The number of whole units worked on durmg a period ignoring the levels
on completion of opening and closmg stock units.

C  The number of effectve whale units worked on durmg a period allowing
for the Jovels of completion of opening and closing stock units.

[} The tatal number of whoele units started during a penod ignonmg the
oponing stock units as these were started in the previous perind.

A company uses process costing to ostablsh the cost por unit of its output.

The following information was avadable for the last month:

Input unis 10 0

Output units CES0

Openmg stack 300} units, 100% complete for materiak and 706:
complete for conve rson costs

Closing stock 450 unats, 100% complete for materiaks and 30°%
complcte for comversion costs

The company wses the weighted average method of valuing siock.

Whiat were the cquivalent units for comersion cosis?

A 9505 unts

B 9715 units

C 9775 units

[} POHS units

AK Chemicals produces high-quality plastic sheetmg in a comtmuous
manufactunng operaton. AR matorials are inpat at the begmning of the process.,
Comversson costs are incuered evenly throughowt the process. A quality control
inspection oocurs T3% through the manufactuning process, when some units are
upumbcﬂ aul as infemar quaﬂil:_\-. The Hh#irla data arc availuble for Decembser.
Matcnals costs £50 100
Conversion costs— £70 200
Units started 40 (K0
Units completed 36 {0
There is no apening or closing work in progress. Past experience indicates that
approximately 7.5% of the units started are foend to be defective on
inspection by quality contral.
‘What is the cost of abnormal loss for December?
£3600
£4 050
£4 680
£ 14} BNk

opne =

ACCA Faper ¥

187
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E.18

6.19

6.20

KL Processing Limited has identificd that an abnormal gain of 160 litres
oocurred in its refining process last week. Normal losses are expocted and have
o mcrap vadue of £2.00 per litre. Al losses are 10K complete as to material
cost and 75% complete as to conversion costs.
The company uses the weighted average method of valuation and last week's
output wis valeed using the following costs per equivalent omit:

Matcrials E9.40

Conversion costs £11.30
The effect on the profit and ks scoount af last weok's aboormal gain s
A Dehet £2518
E Dehn £2628
T Credit £2528
D Credit £2348
E Credit £3168

CIMA Stage 2

The Followang details relate to the main process af W Limited, a chemical

I'I'I.ﬂm.lFﬁﬂl.LTﬂ:

Olponing work in progress 20D bitres, Tully complete as o materials and
41F% complete us to conversion

Material inpuat 24 000 ligres

Mormal loss is 10% of mput

Chustpul to process 1 19 500 litres

Claszng work in progress 304D Eitres, Tully complete as to materials and

45% complete as to conversion

The number of squivalent units 1o be included in W Limited s calculation of
the cost per equivalent unit using a FIFO basis of valuaton are:

Muoterials Cnnversinm
A 15 400 18 %30
B 20 500 0 050
C 21 ald 21 150
(] 13 600 M 750
E 23600 1 950

A Stage 2

Pracess B had mo opening stock. 13 500 unsts of row material were
transferred in at £4.50 por unit. Additional material at £1.25 per unit was
added in process. Labour and overheads wore £6.23 por completed unit and
£2.50 per unit mcomplete.

If 11 750 completed units were transferred out. what was the cdosing sinck in
process BY

A ETTR25.00

B E14437.50

C E141 (HIOH}

D E21 (MO

CIMA Seage T
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621 A chemical process has o normal wastage of 10% of input. In a period, 2500
kp= of material were input and there was an abnormal loss of 75 kgs.
Whiat quantity of good production was achieved?

1175 kg

1250 kg

1335 kg

2475 kg

oneEe

CiA Stoge | Cosr Accowmting

622 KL Processing operates the FIFO method af accounting for apening wark in
pracess in its mming pracess, The following data relates o Apeil:

Opening work in process 1 00} Iatres valwed at £1 500
Input 340 D0} lstres costing E15 00N
Comversion costs E100 00
Ohutput 24 D0} etres
Closing work in process 3 500 lntres

Losses in processes are expected o be 10%: of perod input. They are complete
s Lo input material costs but ane discovered after 607 conversion. Losses
have a scrap value of £0.20 per Btre.
Openmg wark in process was 100% complete as to inpat materals, and 70%
complete a5 to conversion. Closang work in process is complete as to input
matersals and BO%: complete as 1o conversion,
A The number of materml-equivalent units was
(i) 26 300 litres
(i) 26 600 Litres
(it} 27 001 litres
(m) 28 D00 itres
(¥} 20 000 litres
B The number of conversion-equivalent units was
(i) 26 400 litres
() 26 60D Litres
(it} 26 B0 Litres
(v} 27 000 litres
(¥} 27400 lires
{ Tiniwd 210 ks |
ETMA Sige 1 Dl Cour Accamiming

623 The following details relate to the main process of Z Limited, a punt
munnufncturer:

Oponmg work in process 2400 lires. Fully complete as to matermls and
0% complete as to conversion

Matenal mput 58 (0 |stwes

Mormal loss s 5% ol imput

Output to next process 52 500 |sires

Closing work in process 3000 latres  fully complete as to matersals and

50 complete as to comversion

Al losses occur at the end of the process.
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The numbers nfcq'u;mhnt umits to be included m Z Limited's calculatson of
the cost per equivalent unit, wing a weighted average besiy of valuation, are

Moterials Camversinn
A 53 100 51 Gy
B 55 500 54 Oy
C 55 500 53 3y
(] 57 500 56 OIHY
E 57 500 55 MHy
CIMA Shage 2— {p iorsal Cont Ace T4

£.24 The follewemg imformatson is reguered for sub-guestions {a) to (c)
The incomplete process sccount relating to period 4 for a company which
manufectures paper is shown below:

Process accomni

Units ¥ LUinats ¥

Material AN 16 DO0 Finished goods 2750
Lahaur a3 115 Mormal loss 4l T0
Production overhead 3498 Waork m progress T

There was oo opening work m process {WIP). Clasing WIF, consisting af 700
umils, was complete as shown:

Materal s
Lahour i
Production overhead 405

Laosses are recognised at the end of the production process and are sold for
$1.75 per umit.

{a)j Omen the outcome of the process, which ONE of the following accounting
entries & nocded o complele the double entey to the process acoount?

Diehin Creliil

A Abnormal Loss account Process socount

B Prooess account Ahnormal Loss account

C Abnormal Gam account Process sccowunt

(0] Process account Ahnormal Gain account
(b} The value of the diosing WIP was

A E1E6H B 4158 C S46TE D 55288

(£} The total value of the umts transferred o Goished goods was
A 521 052.50 B 521 5B7.5D C §22127250) D £22656.50
CIMA ~ Management Accounting Fuundamensnls
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The fn".uwing process account has been drawm up for the last month:
Prescess arcenma

Limils £ Umils £

Openmg WE 250 3{00 Mormal loss 2115 450
Inpat: Ohutput 4100
Matcrials 4500 22 500 Abnormal Loss 275
Lahour 37 500 Closing WIP 150

450 4250

‘Wark in progress has the followeng bevel of completson:

Muteriol  Laboar

Opening WIP L a0
Closing WIP ik A

The company uses the FIFO method for valuing the sutput from the process
andl all losses pocurred at the end of the process.

‘What were the equivalent units for laboar?

4380 unats

42 ks

4320 wmits

4420 ummts.

onee

ACCA Paper 1.7 - Finmacial frfor feare fior M

Ferth operates a process costing system. The process s expected o lose 25%:
of input and thes can be sold for I8 per kg,

Input for the month were:
Dhrect materials 3500 kg at a total cost of £32 500
Direct lahour E9625 bor the period

There is no opening or clesing work in progress m the persod. Actual output
was 1500 kg.

What is the valuateon of the output?

£44 100

£49 TOF

£55 BNk

56 525,

on=s

ACCA Paper 1.3 - Financial fimi feare o M

Loases in process (weighted nverape)

A pompany operates expensive process plant to prosduce a smgle product from
onc process. At the hegemning of October, 3300 compleved units were still m the
prum'ﬂsl.n.g phnt. amn:ilhg transsfer o fnished stodk. TI'IC_\' wezre valued as follows

()

Dhroct material 15 500
Dhrect wages 10 200
Production averhcad 20 400 {200%: of direct wages)

iai
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E28

Dering October, 37 000 further unsts were put mto process and the following
vosts charged to the process:

1Ei
Direct matersals 176 340
Dhrect wages 112 Ky
Production overbead 124 Ok

36 (00 wnits were transfeered to fnished stock and 3200 units remained m
work-in-progress at the end of Dotoher which were complete as to muoterial
and hall-complete as to labour and production sverhead. A boss of 1200 amits,
being noemal. occurred during the process.
The average methad of pricing is wsed.
Yo are reguired bo
{a) preparc for the month of October, o statement (or statements) showing
{1} production cost per uns i tolal and by element of cost;
() the motal cost of production transferred 1o Anished siock;
(i) the valuation of closing work-m-progress in otal and by cloment of cost;
{15 marks)
(b} describe fve of the characteristics which detinguish process costing from
Jod costing.
{10 marks)
{Totad 25 mearks )
CIMA Stage 2 Coxt Accouriing

Equivaleni production with ne losses {FIFO Methad

A company operates a manufactunng process where six people work as a tleam
and are pasd a weekly group bonus bused upon the actual cutput of the team
compared with output expected.
A basic 37 hour week is worked durmg which the expected output from the
process is S000 equivalent units of product. Bassc pay 1s £5.00 per hour and
the bonus for the group, shared equally, is £0U80 per unit in excess of
cxpected oulpat.
In the week just ended, basic bours were worked onthe process. The following
additional mformation is provided for the weck:
Oipening work in process ( 1H0 units):

Matcrels £540 {100% complete)

Labour and overheads £355 (50¢% complete).
Dering the weck:

Materals used £2355

Overbeads incurred L1748

Completed production 3800 unms
Clasing work in process { 1300 units)

Matcrals {1007 compleee)

Labour and overheads (75% complete).
There ane no prooess losses.
The FIFO method & wsed to apportion costs.
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Required:
(n) Prepare the process account for the week just ended.
[0 menks
(k) Explam the purpose of the folkewing documents which are used in the
contral of, and sccounting for, the materials used in the process described
in part (a}
(1) purchase requisition
(1) materals (sbores) reguisition.
[ i)
(14 pirrcr )
ACCA Foundation Stage Faper 3

Equivalent production with bosses (FIFO methasd )

Adam, the management accountant of Mark Limited, has on file the costs per
cq'u;nh:nt unst for the COMpAny’s pmc\cnfnr the last month but the inp-ul
«casts and guantities nppear to have been maslad.

Infarmabion that is asailable to Adam for last month s as follows:

Oponmg work in progress 100 units. 3% complete

Closing work m progress 200 units, {5 complete

Mormal loss 10F5%: of imput valued ae £2 per unit
Output 1250 unss

The bosses were as expected and Adam has a record of there bemg 150 units
scrupped durmg the month. All materials are input at the start of the process.
The cost por cquivalent unit for materiaks was £260 and for conversion costs
was £1 500

Mark Limited uses the FIFO method of stock valuation in its process account.
Requared:
{a) Calculate the umts mput into the process.

{2 eerks |
by Calculate the equivalent units for materials and converson costs.
{d ks
(£) Using your answer from (b} caloulate the inpat costs.
{4 manks|
(e s |

Equivalent produoction and losses in process

A comeentrated ligoid fertlizer &5 monufeciored by passing chemicals through
two consecutive processes. Stores record cards for the chemecal ingredsents
used exclusively by the first process show the following data for May 2000:

Openmg stack A 000 lires E10) B}
Closing stock BO00lires  £24 100
Receipts mio store 20 000 litres FLARITH
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Other process data for May is tabulated below:

Process 1 Provess I

Diroct lzbaur L4850 £6{H0
Diiroct eapenses £4270 —
Chveerhead absorption

rates 250% of direct labour 10045 of dircct labour
Chatput E000 litres T5iH) bitres
Oiponing stock of work m

process — —
Clasing stack of work in

process 5600 litres —
Mormal yicld E5% of mput 40% of input

Sorap value of boss —_ —_

In process | the closing stock of work in process has just passed through

inspection, which is at the stage where materinls and conversson costs are

100%: and 75% comploted respectively.

In process 2 mspection is the final aperation,

Required:

(a) Prepare the nelevant accoumts o show the results of the processes for May
M0 amed presend a detailed workmg paper showing your caleulations and
any ansl.u'n.pl;cml.in urri.'ring at the data shown in thase accounts.

(8 rarky)

(b} If supplies of the required chemicals are severely restricted and all
production can be sald immediately, bricfly explain bow you would
caloulate the total los to the company if, at the beginning of June, 100
litres of the cosrect mix of chemicals were spelt on iswe bo prooess 1.

{4 rarkr
{ Todal 22 mrarks)
ACCA Fonndmtion Costing



Joint and by-product costing

are not sdentifiable as different produects until a specific point in the production
process is reached. Before thes poant joint costs are incurred on the production of all
pmd'l.u:t:emnglng [rom Ihelu'utp'mchl:bun Proscoss. 1t is therefore not l:nnihle b
trace joant costs bo indnadual

To meet internal and external pmﬁl. measurcment and inventory valuation
requircments, it is nocessary to assign all product-related costs {imcleding jommt
costs) to products so that costs can be allocated to inventories and cost of goods
sohl The assignment of joint costs, however, 15 of litle use for decision-making. We
shall begin by dstingushing between point and by-products. This will be followed by
an examanation of the different methods that can be used 1o I]hﬂtﬁmtmh b
praducts for inventory valuation. We shall then go on to discuss which costs are
relevant for decision-making.

7 A detinguishing feature of the production of pornt and by-products is that the products

LEARNING DBJECTIVES

Aﬂm’ltu&}iglh‘i::hpm. yml:ﬂ!nl.l]r“:sﬂ)lﬁtnc

L] d.isﬁq'l.l'lli ﬁﬂm_-pi'ri pru&.u:h a.ndl:y-prudud:.

o oxplain and sdentify the split-off point in a jeint-cost siteation;
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Distinguishing between joint products and by-products

Jmint praducts and by-products arse in situations where the production of one
prodoct makes inevitable the production of sther prodects. When o group of indi-
vidual products is simultaneously produced, and cach product hax a significant
relative sales value, the outputs are wsually called joint products. Those produces that
arc part of the amultancous pmlh:linrl procoss and have a minor sales valee when
compired with the joint products are called by -prodocts.

A their name mmplics, by-products are thise products that result incidentally from
the main joint products. By-praducts may have a considerable absolute value, but the
cruczal clussification test is that the sales value = small when compured with the values
of the joint products. Jomt prodocts are crucial to the commercial vinbility of an
organization, whereas by-products are merdentall In other words, by-products do not
usua"].':inﬂunm:l:- the decsion as 1o whether or not I.u-produ:: the main pml:hl.cl. and
they normally have lntle effoct on the prices set for the main (joint) products.
Examples of industries that produce both joint and by-products include chemacals. atl
refinmg, miming, flour milling and gas manufacturing.

A distmguishing feature of the production of geant and by-products, e that the
products are oot ideatifiable ax different indridual products until a spealic pont o
the production process s reached, known as the split-off point. All products may
separatc ul one time, or different pl'udu.ct:. mry cmerge at intervals. Before the sp|il-
off point. costs cannat be traced o particular products. For exumple, it is oot possiblc
ta determine what part of the cost of processimg a barrel of crude oal shoald be allo-
cated to petrol, kerosene or paraffin. After the split-off point, joint praducts may be
sold or subjected to farther processing. IF the latver is the case, any further processing
costs can casly be traced to the specific products involved.

Figure 7.1 tllustrates a simplificd producton process Toe joint and by-products. You
will natice fram thes illustration that, at the spli-off point, joint products A and B and
by-product C all emerge, and that 1t s not possible 1o allocate costs of the pomt process
directly to the joint products or by-products. Adter the split-off point, Turther
processing costs are added to the joint praducts before sale, and these costs can be
specifically attributed to the joint products. By-product © i this mstance is sold a1 the
split-off point withoat further processg, although somctimes by-produocts may be
further pracessed afier the splig-off point before they are sold on the owside market.

Methods of allocating joint costs

If all the production for a particular penod was sold, the problem of allocating joint
cots 1o praducts would not exist. Inventory valuations would not be necessany, and
the calcalation of proﬁl would r|:||:r|:,.!'|.I n:ql.un: the deduction of total cost rmm Lozl
sales. However, if imeentories are in exstence at the end of the peried, cost allocaton
ta products are necessary. As any such allocabons are bound o be subjectve and arbi-
trary, this area will mvobe the acoountant in makmg decissons whech are amang the
must difficult 1o defend. All one can do s to attempt to choese an allocation method
that seems to provide o mtsenal and reasonable method of cost distribution. The most
Frequently used methods that are used to allocate pomt costs up to spla-off point can
be devided ento the fnlimu-mg bwo ﬂ.tgocri:::
1 Methods based on physical measures such ns weight, volume, cie.

2 Methods assumed to mcasure the abidity to absorb joint costs based on
allocating joint costs relative bo the market valoes of the products.
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FIGURE T.1  Production provess for joiar and by-produce
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W shall now leok at four methods that are used for allocating joint costs using the
information given in Example 7.1, In Example 7.1 products X, ¥ and 7 all bocome
fmmshed products at the split-ofl point. The peoblem arses 25 to how much of the
600 (00 joint costs should be allocated to cach indvidual product? The £600 000
cannot be spealically identifsed with any of the indradual produscts, since the producs
themsches were not separated before the split-off pomt, but seme method must be
uscd 1o split the B600 (M0 among the three produscts so that imventones can be valued
and the profit for the period caleulated. The frst method we shall look at 1= called the
physicol measures methorl

Physical measures method

Ll'sinlg the method, the cost allecaton is a.si.rrq:k allocation nfia-mt costs in pcr\npurtinu
to volume. Each produoct s assumed to receve similar benefits from the joint cost, and
s therefore charged with its proportionate share of the ozl cost. The cost allocabions
using the methad are as Follows:

Units Propurtion  Joini costs  Coat per
Prodect  produced o kol allecated umit
(B [14]
X AD 00 b 200000 5
Y 20000 e 1o oo 5
Z Al (N0 b 300 000 5
L2000 200 000

Mote that this method assumes that the cost per unit s the same for cach of the
praducts. Therefore an altermative method of allocating joint costs is as follows:

cost per umst = £5 [EGH0 01 20 (N0}

187
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EXAMPLE 7.1

During the month of July the Yan Mostrund Company processes a basic raw
material through a manufacturing process that yields theee products - prodiscis
X ¥ and Z. There were no openmg mventonics and the products are sold at the
split-off poant without further processing. Wi shall inttmlly asume that all of the
output s sold during the period. Details of the production process and the sales

revenues are gven in the following disgram.

kont o fE0OCOD /

B Procuct X -

Spit-off poinl

Thus the joint cost allecations arc:

- Product Y -

Proguct 2 -

43000 wnfs with 3 s
wahua of £7.50 par unit
70000 wnfts wilh 3 3
valua of E25 per unit
53000 wnfs with 3 53
wabua of £3.33 ar unil

Pradwct X: 40000 = £5 = £200 M0
Praduct ¥: 20000 = £5 = E10H (0D
Procluct Z: 60 DI > E5 = £300 DNHF

Where market pr;cr:: af the juinl 'prm]ncl: dffer, the usuu.rnplinns of identical costs
peer unit for each joint product will result in some produocts showing high profits while
withers may show losses. This can groe masloading profit calculations. Let us look at the
product prafit calculations wsing the information given in Example 7.1

Sules
Prosoci TEVCIN
1E)

o [}
SONF D00
200} K]
1 Do D0}

b B

Total
cist
LE}

N} DM}
0K} DX}
300} DN}
GON) O}

Profit
lnss)
£

100
400 (0

(100 {HI
400 {00

Prafit/sakes

=y
Pk

3'h

B
{50)
40

You will sce from these ﬁ.gl.lr:: that the allocatson of the ju-ml costs bears no rela-
tionshrp to the revenue-producing power of the ndwvidual praduscts. Produc 2 is allo-
cabod with the lorgest share of the joint costs but has the lowest total sles revenue;
product Y is allocated with the lowest share of the pomt costs but has the highest total
sales revenue. The physical measunes method is not therefore very satsfactary, and s
woakness can bo farther highlighted if we assume that B0 of the production X, Y and
Z were sold during the period. The appropriate imentory valuations and corre-
sponding sales value of cach product would he s follows:
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Inventory valuations Sales
Product [, Talwes
1E] 1]
X A1 D00 &1 000
b 4 00 M) Do}
z G} D ) Do}

=20 of 10l Com and Ses PEVEE.

It appears mappropriate to value the stock of product Z at a price higher than #s
market value and at a valuatson three times higher tham that of produsct Y, when mfact
praduct ¥ s more valuahle in terms of potontial sales revenoe. A further problem is
that the joint praoducts must he measurable by the same unit of measerement. Difficult
measarement problems arise mrespect of products emerging from the joint process
comsisting of solids, liquids and gases, and it 1 necessary to find some comman base.
For example. in the case of coke, allocatons can be made on the basss of theoretical
r;cH:. cxtracted from a ton of cake.

The main advantage of usmg the physical measures method s ssmplicity, but this s
outweighed by is many dissdvantages.

Sales value at split-off point method

When the sales value ut split-off peint methosd is used, joint costs are allocated to joint
praducts in proportson to the estimated sales value of production on the assumgption
that higher selling prices meicate higher costs. To a certain extent, thes method could
better be descrbed as a means of a.ppurtinn.in; pruﬁi: or bosses, :bn:nn!in_g b sales
walue, rather than a method for allocating costs. Using the information in Example
7.1, the allocations under the sales value method would be as follows:

Froportion of Jaim
Units Sales sales value to Cosis
Prodect  prodoced value todml nilocatnd
i LL| Ky
X 40 (o0 0 ann k1] 1 B0 {HD
Y 20 (o) S(0om Sy 300 {0
z 60000 _ 200000 2 120 000
1 CHI0 0 00 {H0

The revised product profit calcalatsons would be as follows:

Sales Tutal Prwlit
Froduct FrvenDe cost (less) FProfit/sales
{En iER £l %}
X 300 (WD 151 (HHE 130 il 40
Y 500 {HiW] MDY CHHR 2000 [0 4

z 20000 12RO 80000 4
LOM0 — GHO00 S0 00
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Joimt product costing in the semiconductor Infustry

In the semiconductor industry, the productson of memory chips may be vicwed
us a joint processing situation becawse the output consists of different quality
|:|:|ips from 1 common pmduclinn run. The marlufn.cturing uparnlinn. s
composcd of three phases: fabrecation, sssembly, and a “stress test”. The fimst
and second steps are mandatory. The third s optsonal and necessary to
produce memory with a longer hife expectancy. ©f the three cases, only fabn-
cation represents a joint productson process; assembly and stress testing are
scparable steps.

The input to the fabrication phase is raw silicon wafers, which are fimt
phﬂln“ﬂnﬁmphﬂl and then baked at hig‘: lemperaturcs. Each wafer will :rich!
multiple chips of identical dessgn. Upon completion of the fabrication process,
the fimished walcr is tested to identify usable and unusable chips. The test also
classifies usable chips according 1o density {the number of geod memory bits)
and spoed (the time required 1o sccess those bits).

The mput to the assembly process is usable chips, whech are encapsalated in
ceramic and wired for use on a memory board. The encapsulation process varies
uccording to the number of cheps, which constitite a fimshed module. Modules
of a given densty may be composed of one all-good chip or multipls partally
good chps. The finshed modules ane subgected to a nondestroctive functeonal
test to identify defective outpat.

If an extended life expectancy is not required, the good moduales are not
processed any further. A small sample of the good modules is subjeced o the
destructive reliability test before the Frashed produc s considered salable. This
destructrve reliability test is a traditional guality control step designed to
establish the “tme-to-farlure” distribution of the
output. The profile of this distributson will depend,
in part, upon whether the modules were mbj:l:bcd
1o the optional stress sy

If a longer life cxpectancy s desired, the
miclules are stressed bofore boing tested for reles-
helity. This optional step exposes the modules 1o
cxtreme conditions and those that survive are
labelled extended-life modubes. The proportion of
the modubes selected o um!:rg;u the sircss test is
under management control and can be varied with
market conditions,

Tha: final output of the process differs in quality
according to o varicty of dimeonsions. These
PR include number of chips per module, speed, life

expoctancy, and temperature tolerance.

Soarce; Adamad fnm Cans Baril WL e s, {198} Join product costing in the smiconducor
Inghusiry, Minipimens Arn s (D5A), pp. 2935,
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I we assume that BIFE of the procduction is sold, the stock valuabions would be as follows:

Invemtory valantions

Praduct Coaps Sales valoes
X 25 0o 0 (HI0
Y &0 000 100 {0
Z _14 (00} ~40{00
L0 Do 200 {0

“20¢% i ol oosL B Sl AVETILE.

The sales value method ensores that the inventory valoation does not excoed the not
realizable valoe, but can iself be criticeed since it s based oo the assumption that
sales revenue determenes prior costs. For example. an unprofitable prodoct with |ow
sules revenue will be allocated with a small share of joint cost. thus giving the
impression that it is generatmg profits.

In vur discussion so far, relating to imventory valustions, we have sssumed that
inventaries representod 0% of total production for cach product. Therelore the ol
inventory valuation was £120 000 for both the physical measures and sales value at
split-off methods of albocating pomt costs. However, sgnificant differences in the allo-
catwan of joint costs o mventories and cost of sales can oocor between the two allo-
cation mothods, Consider @ situation where the proportions of output for cach
product shown m Example 7.1 is as follows:

Proportion of joint

Proportion of jeint awtpat incheded in the

oipat soki closing imventory
] %l
Product X 50 10
Product Y T an
Product Z 50 10

Using the joint-cost allocations that we have already computed the allocations to
inventories and cost of goods sold are as follows:

i

Phivsical mensures method

Sales valoe at sphit-of peint methat

Tutal Allscared Tzl wllocated

joing Allncated o ol juim Adlnenzed Lo cont

ol b of poanils oy o of gend

allcatesd imventuries aadd nlbocated invemturies sl
{EY (4] iE} {E1 {E} {Eb

Product X 2040 {H0 0000105} 150000 {91F%) T80 {00 18 D00 (107%) 1632 D00 [505)
Product ¥ 1000 {H0 I0ON0 3y TOODOYTOEEY 300000 S0 000 (30%:) 200 D00 [ 705
Product Z 300 {00 0000 (105} 2I0000{00Fs) 120000 L2000 [10%:)  L0S [N (905
Tetal A0 EDOD sl (K0 GIOOM 120 (00 480 K0

There s a difference of £40 000 betwoen the two methods in the costs allocated 1o
inventories and cost of goods sald. Hence, reported profits wall also differ by £40 000
The methad chesen o allocate pomt costs to products thus has a significant effect bath
on profit measurement and inventory valuatien.
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Met realizable value method

In Example 7.1 we have assumed that all products are sald at the splie-off paint and
that no additional costs are incurred beyond that point. In practice, however. it =
likely that joint products wall be processed indradually beyond the split-off poent, and
markct values may not cast for the products at this stage. To estimate the sales value
at the :p!il-uﬂ p-uinl. it s therofore necessary bo uso the estimated sales value at the
paint of sale and work backwards. Thes method is called the net relizable saloe
methoil. The net realizable value at spla-off point can be estimated by deducting from
the sales revenues the further processmg costs at the point of sale. The approach =
illustrated with the daia given in Example 7.2 which is the same as Example 7.1 cxcepe
that further processing costs beyond sphit-off point are now assumed to exst. You
should now refier to Example 7.2

The calculation of the not realable valee and the allocation of joant costs using
thes methiod is as Follows:

Estimuted
Casts ned realizable
hevond vidiee 5t
Sabes split-afl spllid-odl Froportion Jmind costs Croas
Profuct vitloe puimd peimi tn todal allneated Prafis profii
LE) (E3 £} ki L4] CE} ]

X M) (HHY BD {0 220 (KHY 275 165 000 55 00y 1833
Y S{HY CHHY 100 410 (MY MY 500 300 Do M) DR 20Ny
z —2iHD (R 20N 1510 CHHD 215 135000 45000 2250
1 CHHE CHHY 200 ({0 D CHHY LLILLY UL 2011

Mate that the joint costs are allocated m progortion o cach product’s oet realizable
value at split-aff paint.

Constant gross profit percentage method

When the products are subject to further processing after split-off point and the net
realizable method 15 wsed, the gross profit percentages are different for each
product. In the above dlustration they are 1833% for product X, 20% for ¥ and
22 5% for Z. It could be argued that. since the three products amse from a singhe
productive process, they should carn identical gross profit porcentages. The
cupslant gross profil percenioge method allocates jomt costs so that the overall
Bross pI'D\ﬁt perconbago is mhentical for each individaal pmdu:l. From the infor-
mition contaned in Example 7.2 the jomt costs would be allocated m such a way
that the resulting gross profit pereentage for cach of the three products is equal 1o
the cverall gross profit percentage of 206%. Note that the gross profit percentage =
calealated by deducting the toia! costs of the three prodwcts (E800 00} from the
ol sales (L1 D00 D) and cxpressing the profi (£200 0009 25 a percentage of sales.
The calculations are as follows:
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Assume the same situation as Example 7.1 cxcept that further procesing costs ENEER RS

new apply: Details of the production process and sales revenues are green in the
{ollowing diagram:

Fu-ﬂl'l.ﬂl F\Dtm'\qmslsmml: P e I o

|

Inm conts E000C0 Furihsr procesang costs £100000  £300000

; . . Pt ¥, i v
! 500000

Furthar procesuing costs £20 000
| - - Poodadt T sies walie

Sgit-off poirk [0 0o
Praduet X Produet ¥ Prodect £ Toal
&) i {E) [£1]

Hales valuc O DN SO0 2{HB (HHD 1 DMHE (HHE
Gross profit (206 ) ) D) 1001 {1080 _ AN KR UMD CHMY
Cost of goads sald I DN} 400 {0 1l (K100 E{HD DIy
Less separable further

processing cosis 50 OO} 11 {16 218 M B} MY
Allocated joint costs 1l O} 3 {1l 1400 (MR M KR

You can see that the required gross profit percentage of 20% & computed for each
praduct. The additional further processing costs for each product are then deducted,
and the balance represenis the allocated jeint costs.

The comstant gross profi percentzge method implicitly asumes that there s a uniform
relaticnship betwoen cost and sales value for cach indeadual product. However, such an
assumpbion s questionable, since we do not observe sdentscal gross pealit poroentages for
individual prochscts in multi-product companies that do not sl joint costs.

Comparison of methods

‘What factors should be conssdered in sclecting the most appropriate methad of allo-
cating joint costs? The cause-and-effect criterion, described in Chapter 4, cannot be
used because there is po cause-and-effect relationshap between the imdfiduaf prodocts
am the meurrence of pomt costs. Joint costs are caused by o products and not by isdi-
wadlual pruduclx Where camse-und-effect m!al.imshipa. canmt be established alloca-
toms oaghit to bo based on the benefits recemved eriterion. IF henefits received cannot be
measured costs should be allocated based om the principle of equety or fasrness. The net
realzable method or the sales value at split-off pomt are the methods that best meet
the benchits necerved crnterion. The batter also has the added advantage of ssmphicity if
sales values at the split-off point exst. Tt i= alo difficult to estimate the net realemble
value m industries where there are numerous subseguent further processing stages and
mthip!c sp!i.t—nff pnint:. Similar measurement 'pu'nuzm: can also appa'_l,- with the
phosical measures methads. In some industrees a common denomanator for physical
measures for cach product does not exst. For example, the catput of the joint process
may consist of 1 combination of solics, liguids and gases.
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Irrelevance

What methods do :nmpa.rlir:: a-d.uaih- use? Littde ::npini:a| evedence exsis apart
from a UK survey by Slater and Wootton [1984) Theer survey findmgs are presented
in Exhibit 7.1. ¥ou wll see that a physical measures method is most widely used. In
practioe firms are likely to use a method where the output from the joint process can
e measured without oo much difficulty. Establishing a commuon cutput measure e
cxtremely didficult in some organizations. To overcome thes problem they value myven-
taries al their estimated ot realizable valse mines 2 normal profit margin.

of joint cost allocations for decision-making

Dy previous discussion has concentrated on the albocation of joint costs for inventory
valuation and pml:-ll me nd. Joant punduc'l costs that have heen mmpubcﬂ for
imventory valuation are entircly mappropriate for decision-making. For decsion-
miaking relevant costs should be used - those represent the meremental costs relating
to a decision. Therelore costs that will be unaffected by a decsion are classed as imel-
cvant. Joint-cost allocations are thus irrelevant for decsion-making. Conssder the
information presented in Example 7.3

The joant cost of £1 (00 000 will be incurred irrespective of which decison s taken,
and is not relevant for thes decsion. The information whach is n:qni.md for the decision
is n comparson of the additional costs with the additional revenues from converting
product ¥ inte product Z. The follewing information should therefore be provided:

Additionnl revemee and costs from converting product Y into product 2 £y

Additional revenues (50 000 x £2) 100 140
Additional conversion costs 60 {HID
Additional profit from conversson A0

The proof that prodiis will mcrease by £40 000 if comversion takes place i as follows:

Convert i Do not
product & convert
£ (£
Sules 1 300 {HO 1 Z{HD (MHY
Total costs L1060 {0 1 CMD (HHD
Profits 4000 200000

The general rule s that it will be profitable to extend the processing of a joint product
50 long s the addional revenees exceed the additional costs.

Accounting for by-products

By -prodiscts are products that have a minor sales value and that emeege incidentally
From the production of the major product. As the major obyective of the company is 1o
praduce the joint products, it can justifiably be arguwed that the joint costs should be alko-
cated only ko the joint products and that the by-products should not be allocated with
any poartion of the joint cost that are incurred before the split-off point. Any costs that
are mcurred in producing by-products after the split-off point can ustifiably be charged
tor the I:t_\.-pmbd. snee such costs are incurred for the benchit of the br-pwudu.ct mhl.
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A survey of UK chemical and oil refining companies by Slater and Wiotton
(1984} reported the following methads af allacating jome costs:

—
il

Physical measures methad T
Sales value method 5
Megotiated hasis 1%
Other 14

None
The pereentages add up 1o more than 100% becawse some companies used more.
than one mcthad.

The mal'_ulsl:y in&.l!l.r_\- indcaded that the [n||nwi.n5 methods were wsed:

Trpe of company Predominmnt cost olloostisn method osed

Petrochemicals  Sales value at split-off pont or estimated net realizable method
Coal processing Phnsical measures methaod
Coal chemicals  Physical measures method
Ol refiming No allocation of joant costs

The authors of the survey noted that it was conssdered by the majoreity of oil
refineries that the complex nature of the process imvoheed. and the vast number
of pomnt product cutputs, made 1t impossible to establsh any meaningful cost
albocatson between products.

The Adnate Company incurs joint product costs of £1 000 000 for the
production of two pont products, X and Y. Bath products can be sold at split-off
paint. However, if additional costs of £60 000 are incurred on product Y then st
can be converted into product 2 and sold for £10 per uni. The jomt costs and
the sales revenwse at spli-aff point are illustrated mthe following dingrana:

Inimi product cost Saka of 50000 oy of

£1 000 000 - proauct X 21 £16 por unlt: £B00 000
~

% * Sala of 5000wk of

Spiti-off poem product ¥ & £E par unie [400 000

Toial sakes sesarue ET 200 000

You arc requested bo advise management whether or not product Y should be
converted in product Z.

EXHIBIT 7.1

Surveys af
company praciice

EXAMPLE 7.3
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Ey-ﬂpmdm:l FEVEOILAES {7 I:t_\.'-pu'n-du:t nck revenoes [I:I'.u: sales rovenue of the |::f-
product bess the additional further processing costs after the split-off point) should be
deducted From the cost of the jomt products or the main prodoct from whech it
emerges. Comsider Example 74.

MNaonc of the joint costs shown m Example 7.4 = allocated wothe by-prodsct but the
further processng costs of £5000 (5000 kg = £1) are charged te the by-product. The
net revenues from the by-product of £20 000 [sales revenue of £25 000 less further
processing costs of £5000) are deducted from the costs of the pome process (£3 030
000}, Thus joink costs of £3 000 000 will be allocated to joint products A and B using
ome of the allocation methods described i thas chapter. The zocounting entries for the
}g-prnd.l:t will be as folkows:

Dir By-product stock (5000 = £4) 20 D00
Cr Joint process WP zocoumt 2 (HD

With the net revenue due from the production of the by-product:

Dir By-product stock SO0
Cr Cash SN

With the separable manufacturing costs incurred:

Dir Cash 25 DO
Cr By-product stock 25 (HD

With the value of by-prodiscts sales far the period.

By-products, scrap and waste

The terms *hy-products’, “serap’ and *waste’ are used to refer bo outputs with little or
novaloe. Becawse different peaple wse these difforcnt terms to refer o the sume thing,
wo shall briclly discuss the distinction between them.

Waste & o teem used o describe material that has no valoe, or even negative valee
if 1t has 1o be deposed of ot some cost. Examples inclede gases. sawdust, smoke and
wother unsaleable ressdues from the manufacturing process. Waste presents no
acoounting problems because it has no sales value, and therefore it is not mcluded in
the stock valuation.

Hy-pruducts, as we have already soen, are those products that have a minor sales
value and that emerge incxdemtally from the production of the major products.

Scrap also emerges ns 4 comsequence af the joint production process, but it =
dstinet From by-products m the sense that o is the lefiover part of raw materinks,
whercas by-products are differcnt from the material that went meo the productan
process. The term ‘scrap’ & wsuafly limited o matenial that hes some minor sales
value. Metal shavings with a minor sales valee would normally be classificd as scrap,
Whea o product of mmar sales value = processed beyond the split-off point, it shoald
be considered as a by-product and not serap, althowgh the fact that a product will not
be processed boyond the split-off point does not necesarily mean that it shoubd be
conssdered as scrap. The major distinguishing feature is that by-produscts are different
from the materials that went into the production process.



The Neapolitan Company operates a manufacturing process which produces
joint products A and B and by-product C. The joint costs of the manufacturing
Process are E3 020 00, incurred m the manufecture of:

Product A 30 000 kg
Product B 50000 kg
ProductC  5000kg

By-product C requres further processing ot a cost of £1 per kg, afierehch itcan
e sold at £5 per kg.

The a:\cuu.mmg procedures for scrap and by-products are frly simifar, and the
accounting treatment which has already been outhoed for by-products can alo be
applicd to scrap.

The following items relate o the bearning ohjectives Estod at the begenning of the chapter.
& Distinguish berween jnint products and by-produocts
Both joint products and by-products arse from a joint producton process wherehy
the products are not separately identifiable until after they have emerged from this
joint process. Joint products have relatvely high sales value whereas by-products
have a low sales value compared wath the sales value of 2 jont product. Joint

_pu'-n-dud: are also crucial to the commercial vial:i]ily ofan nrgpm-za:'mm.whzr:as lry-
products are incidental.

w Explain sl identify the split-sll poing in a joint cost siteatin
The split-off point & the point m the process when products become scpartely
ienbbuble.

w Explain the nliernative methads of allocating jeint cosis to producs.

Four differcnt methods of allocating jomt costs 1o products were described -
physical measures, sales value at split-off pomi, net realizable valoe and grass
profit percentage methads. The physical measares mothad simply allecates joint
costs to individual prodects in proportion to ther production volumes. The
second method allocates joint cosis to indvidual products based on ther sales
value ut split-off pomnt. If market prices of products at the split-off point do oot
exist, the sales valee can be estimated using the net realizable methad. With this
method the net realwable values of the jomt products 2t split-off poant are est-
mated by deducting the further processmg costs from the sales valoe at the point
of sale. The gros profit percentage method allocates jodnt costs so that the averall
gross profit percentage s identical for cach product.

EUMMARY 207

EXAMPLE 7.4
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# Ihscuss the nrpuments for ond againsi ench of the methods of allocoting jotni

costs te prodects,

Cost should be allocated based on cawse-and-effect relationships. Such relatonships
canmat be ohserved with joint products. When ths situation oocurs it & necom-
mended that poent costs should be allocated based on the benehis receved criterson,
The advantage of the physical measures method is its simplicity but &t suffers from
the deadvantage that it can lead to o siwation whene the recorded joant cost
imventory valuation for a product s in excess of its net reabizable valse. The sabes
vulue at split-off poent suffers from the disadvantage that sales values for many jomt
pTutim:Is do not exist at the sp|ij-nﬂ puiuL The Bross prufll perceniage methad
wesumes that thore s 2 uniform relationship between cost and sabes valwe for cach
procluct. However, such a relationship is questionable since idenbical gross profit
pereemtages for indnidual products in multi-produce companies that da ot ke
joint costs are not ehserved. Both the sales value at sphi-off pont and the net real-
izable value methods most desely meet the benefits recerved critericom but the latter
is likely to be the prefeered method o sales vabues at the splie-off pome do ot exist.

# I'resent relevant financinl infermotion for o decivion ws io whether o produc
shnld be sold at o porticolar singe or forther processed.
The joint costs allocated to products are irrelevant for decisions relating to further
processing. Such decisions should be based on a comparison of the meremental
costs with the meremental revenues ar.i:-mg from further pmm.u-ng. The prosen-
tation af relevant financial information for further processing decisions was illos-
trated wsing the data presented in Example 7.3,

® Describe the accounting treatment of by-prodmcis

Hy—prudud. net-revenues should be deducted from the cast of the jnirlt pl'ﬂdl.ld.;ﬂll
process prior b allocating the costs 1o the indhvidual joint products. The accounting
treatment of by-products was illestrated with the data presented m Example 7.4.

;r- "!. Key terms and conceptis

hy-products (p. 196, p. 24, p. 106 physical measures method (p 197)

comstant gross profit perceniage method sales value ot split-aff point method {p. 1995
(p= 22y scrag {p 24

further processing costs (. 196} split-off poiml (p. 196]

jaint products (p. 196) wasbe ([ 1)

net realizble value method (p. 202

Key examination points

It s necossary lo apporbion joet costs (o joint products for imventory valuation and prafit
mcasurement punposes. Remcmber that the costs calculaged for i |m1::|1lm'_|,- valuaton
purposes should ot be wsed For deciss king purposcs. E liom guecstions
narmally reguere joint product cost caloulatsons and the presentation of information 2=
ta whether a product should be sold at split-off poant or further processed (see the
answurs to Review problems 7.06 and 7.17). A common mistake with the lagter
requirement is to inclsde joint cost apportionments. You should compare incremental
revenues with mcremental eosts and mdicate that. in the short berm, joint oosts are not

rebevant to the decision io sell a the qﬂi-u" poinl: CF [Ireocss further.




Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses pﬂw;dn' you with the pagc numbers io refer 1o i.f_'fl:n.: cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
amnd normally take bess than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the hook.
Further roview p!nh}eml with solutions for this 1:|1apl.n|' are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

71 DuEnej:ﬁntmlg!pﬁbﬂEpniﬂmﬂfuﬂhﬂp!mﬂingmﬂm 196}

7.2  Imstinguish between joint products and by-products. (p 196

73  Provide examples of indusiries that produce both joint products and by-
praducts. (@, 196)

74  Explain why it s necessary to albocate pont costs to products. (g 19%6)

75 Describe the four different methods of allocating joint costs to products.
(. 197-203)

T8  Whyis the physical thod wdered bo be an unsatisfactory joint-
cost allocation method? {p. F95-99)

7.7 Explain the factors that shoold influence the choice of method when allocatmg
joint costs to products. {pp. 2094}
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T8

T2
7.10

El.jp]ai.n the fmancwal information that should be meluded in o decision as o
whether a product should he sold at the split-off point or further processed.
(p. 204

Diescribe the accounting treatment of by-products. (pp. 204-6)

Distinguesh between by-products, waste and scrap. (. 206)

Review problems

T.11

A company operaes a process which produces three joint products - K, Pand
. The costs of operating this process during September amounted to
£117 o). Dureng the month the oatput of the three products was:

K i} bitres
P 450H) hitres
z 3250 kitres

P is further processed at a cost of £9.00 per litre. The actual less of the sccond
process was 109 of the input which was normal. Produwcts K and & are sold
without further processing,

The final selling prices of each of the praducts ane:

K L300 per litre
P £254000 per litre:
r L1840 per litre

Joant costs arc attributed wo products on the bass of ouput volume.
The profit attrdbuted 10 product P was:
A E6TE0
B E12150
C  E13 500
D El6 2
E E18 000
CIMA Ssage 2 Specimen Paper

The output of a process cansists of two jomnt products, Jointpro A and Jointpra
E, and a by-product. Jointpre B could go through a farther process in order o
increase its sales valoe. To assist management in making the decision whether
to carry out further processing, which ONE of the following is relevant?
A The sharo of the o1zl processing cost which bas been allocated to Fointpeo B,
B The sales value of Jeintpro A and the by-producy.
T The physical guantsties of all three products at separation pame.
O The cost of further procesing Jomipro B and the increase in sales value
that will result.
CIMA - M, I Ace inmg Fran: fmi's

L]

e



ASSESEMENT MATERIAL

7.13 Charlewille operates a continoous process producing three products and ane
ty-product. Output from the process for 2 month was as follows:

Mraduct Helling price Limits of out gt
per nmit fram process

| EIR L0 (i

2 E25 20 (M1

3 E20 20000

4 {by-product f 7 3500

Total output costs were £277 00,

‘What was the unit valuation for product 3 using the sales revenue basis for
allacating jome cost?

£4.70

f4.80

540y

£5.10

gne s

ACCA Paper 1.7 - Finencial fnformation for Management

7.14 Apportionment of joint costs
A business uses process costing to extablish stock valuations and profitabilicy
of its products. Cutput fram the process consists of three separnte produces:
two joint praducts and o by-product. Detals of the process is as follows:

Input cosis:

Malerials Mmrur]zﬁﬂﬂis

Labour £29 500

(Ohvirheads £36 BTS
The process i expected o lose 20% of the input. Thiz s sold for scrap for
£4 per unit.

Thee following details relate to the output from the process:

Prudect Fipe % ol mwipmi Fimal sales Furiher casts
valme per Wil o compElete
A Jount 50 E20 E1i
B Toant A0 E25
C By-product 1 2
Joint posts arc allocated on the basis of net realiesblie value at split-off.
Hequired:
() Establesh the total cost of the output from the process.
{d ks |
(b} Calculate the profit per unit for cach of the jeint products, A and B.
{6 mrenks |
{210 mnerks)

ACCA Paper 1.2~ Financial Infarmation for i
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T.15

1.18

Apportionmeent of joint cosis

The marketing dircctor of your company has expressed concern abowt product
X which for some time has shown a loss. and has siafed that some action will
harve b be taken.

Product X s produced from matenal A which is one of two raw matenals
jointly produced by passing chemicals through a process.

Reprosentative data for the process is as follows:

Crutput (kg):
Material A 10 (0
Material B 30000
Process B (£):
FRaw matcrial H3 600
Conversian cosls 58 (M0

Joint costs are apportioned to the two raw materials according to the weight
of autput.
Production costs mcarred i converting material A into product X are £1.80
per kg of material A used. A vicld of %5 is achseved. Product X i sold for
560 per kg, Material B is sold without further processing for £6.00 per kg.
Required:
{a) Caleulute the profitioss per kg of product X and material B, respectively.
{7 imvarkr)
by Comment wpon the marketing director's concern. advising him whether
you comsider any action shoald be taken.
{7 mrarkr)
(£} Demoastrate an zliemativi joint cost apportsonment for product X and
commeat beicfly upon this alternatve method of apportionment.
{8 mrarkr)
(Tl 22 mearks)
ACCA Lewel | Costing

Juint cost appartinament and decisions on forther processimg

A process costing E200 (00 produces 3 products — A, B and C. Outpat details
nre as follows:

Product A 6 D0 Litres
Product B 10 000 Litres
Produact © 2 00 bonnes

Each product may be sold at the completion of the process as follows:

Gnles value on the
end of the first process

Product A L10 per lstre
Product B £4 per litre
Product © E10 per tonne
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Alicrrnliw:l]'. further prmn'ngnf:a.ch indiviclual pmrlu:lcan be underiaken
ta produce an enhanced product thas:

Sulssequens Sales yulue
processimg costs ofter final process
Enhanced Produoct A £14 per litre £ peer lutre
Enhanced Product B 2 per litre E8 per litre
Enhanced Produoct © £6 per tonne £16 per tonne

Required:
{n} Explaim the following terms:
(1) normal process loss;
() joint product;
(i} bry-product;
und state the a'ppmpr-nle m&'ling treatments for normal process lovsss amd
For by-products.

[0 Fmrkes

(b} Calculate the apportionment of joint process costs 1o products AL B and ©
nbove,

(i mrmnks)

(£) Explam whether the imtial process should be undertaken and which, if
amy, of the enhanced products should be produced.
(7 mrznks )
(Tl 25 muarks)
AdT

Preparation of profit statements and decision on lerther processing

(a) Polimur Lid operates a process that produces three joint products, all in
an unrcfimed condition. The n-p-l:nﬂi.n! rosults of the process for October
2000 e shom beloe

Outpat from pracess:
Product A 100 tonnes
Product B &l ionnes
Product C &0 tonnes

The moath’s operating costs were £1 300 000, The chosing stocks were

20 pomnes of A, 15 tonmes af B and 5 tonnes of C. The value of the closmg
stock is calculated by apportoning costs according toweight of autput.
There were no opening stocks and the balance of the output was sold to a
refining company a1 the following prices:

Product A E5 per kg
Product B 4 perkg
Product C £9 per kg

Required:
Prepars an operating statement showing the relevant tradmg resules for
Octaber 2000

{6 mrEnks )
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(b} The management of Polimur Lid hive boen considering a proposal 1o
establish their own refining operations.
The current market 'pu'inc:. af the refined _praduds are:

Product A ElTperkg
Produoct B Eldperkg
Product © E£20.50 per kg

The estrmated unif costs of the m{min.x upl:ral:iom are:

Frodoct Product Product
| n i
hperkgt  ifperkgk (i per kg

Dhrect matersls NS 075 250
Direct lubour 20 300 4.00
Wariable overbeads 150 235 530

Prime costs would be varnable. Fieed overheads, whech would be £700 000
manathly, would be dercct to the refining operatson. Special equipment is
reguercd Foe refining product B and this would be rented at a cost. not
inchuded in the 2bave figures, of £360 (00 per month.
It may be assumed that there would be oo weaght loss in the refining
procoss and that the quand:'l]' refimed cach month would be smikar o
Octoher's output shown in (o) abowve.
Required:
Prepare a statement that will assist managemcnt to cvaluste the proposal
o commence refining operations. Inclede any further commenits or
obsenations you consider relevant.
(16 prarkr )
(Total 22 marks)
ACCA Fowndmtion Cosfing



Income effects of alternative cost
accumulation systems

or job costs for inventory valuation to meet the requiremenits of external reparting.
The appeoach that we adopted was o allocate all manufactunng cost to products, and
o value onsold stocks ae their total cost of manufacture. Mon-manufacturng costs
were not allocated to the products but were charged directly 1o the profit statement
and excluded from the inventory valuation. A costing system based on these principles
5 known as an shserption or full costing systzm.

In this chapter we are going to look at an alternative costing system known as
variahle costing, morginul cesting or direct costing. Under this allornative system.
I:|I1l|.j' variahle manufacturing costs are assigned 1o products and incloded in the

Juntson. Fixed factuning costs are naot allocated 1o the product, but
are :n:ntdn:d us perod costs and churged dircetly to the profit statement. Both
absorption costing and variable costing systems are in complete agreement
regarding the treatment of non-manofactering costs as period costs. The
disagreement between the proponents of absorption costing and the proponents of
variable costing &5 comcerned with whether oo not manufacturig fixed overhead
shauld be regarded as a perod cost or 2 product cost. An illustration of the different
treatment of fived manufacturing overhead for both absorption and variable costing

8 In the previows chapters we looked at the procedures necessary to ascertain produoct

LEARNING OBJECTIVES

Aber studyeng this chapter, you should he able 10:

o explzin the differences between an ahsorption costing and a varable costing system;

# propare profit statements based on a variable costing and absorptson costing system;

L] llnplmllm ﬁEﬂcmEnmehhhnmuuﬁHﬁnﬂduhurpﬁuﬂmdﬁgmet:ﬂmdm
o oxplain the arguments for and against vanable and shsorption costmg.
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systems is shown in Exhibit 8.1, You should note that e Exhabat 8.1 direct lubour =
assumed to be a vanable cost. Generally direct labowr is not a short term variable
cost that varics in direct proporton to the volume of actvity. It is a step fived cost
[soe Chapter 2} that varies in the longer torm. In other words, it is a long term
variahle cost. Because of thes, varable costing systems generally assume that direct
labour is o variable cost,

External and internal reporting

My wribers have argued the cases for and agnmst variable costing for imeentory valu-
ation for extcenal reporting. One important requirement for external reporbing s
consistency. [t would be unacceptable if companies changed their methods of
imeentory valuation from year to year. In addition, meer-company comparison would
be difficult if some compamies valwed their stocks on an absorption cost bass while
oithers did so on a variable cost bass, Furthermore, the users of external accounting
reports need reassurance that the 'p'ubrnh.ﬂl financial statements have heen pn:pan.'d
in nceordance with generally acocpted standards of good accounting practice.
Thercbore thore is a strong case for the acceptance of ooe method of stock valuation
for cxternal reporting. In the UK a Statement of Standard Accounting Practce an
Stocks and Work in Progress was published by the Accounting Standards Commattec
[SSAF W) This states:

I order to munich conts and revenne, covd of stocks and work in progress should

comprive tant expendiine whiclh has been incurred in the mormal cotrse af husiness

im bringimg Hee product or service do iy precear locmtfon and condition. Swech cocly

will include all relmted prodiuction overheads, even though Uhese may acome on g

liene bais,

The effect of this statement m S5AP 9 was to require absorption costing for external
reporting and for non-manufacturing costs to be treated as period costs. The
International Accoonting Standard on Inventories (1AS2) also requires that
companses in other countrees adopt absorption costing (see Exhibit 8.4 shoen on
page F26)

In spite of the f=ct that absaorption costing is required for cxternal reporting, the
vanable costmg versus absorption costing debate 15 still of consderable mpartance
for intermal reporting. Management normally require profit statements at monthly or
quarterly intervals, and will no doubt wish to receive separate profit statements for
cach rnajnr pn:nf*ul:t Eroup or segmicnl of the husiness. Ths information is purti.cu|a:|j
usefal in cvaluating the performance of drvisional managers. Management must
thercbore decide whether absorption costing or varable costing provides the more
meaningful information in assessing the coonomic and managerial performance of the
dilferent segments of the husiness.

However, before discussing the arguments for and against absorption and varable
casting, Jet us ook at a simple illustration of beth mcthods wming Example B1. T keep
I.11in.ps si.l:nph: we shall assume that the CONm paAny m this :m‘p‘c 'p\m-dm l:ml'_\- =14
praduct using a single overhead rate for the company as o whole, with undts of oatpat
being used as the allocation base. These assumptions are very simphistic. As indicated
in Chapter 4, most compames are muls-product companses and they do not use a
single company or plint-wide overhead mie. Instead, many cost contres are estab-
lished, cach with their own allocabion base. Mevertheless, the same gencral prmeiples
apply to both simplstic and complex product scttings relating to the impact that
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EXHIBIT 8.1
#bsorption costing ot Abranrtion omad
varahie conting
I Avsieey
L] L 7
Mandfactumyg Non. manackring
ot e
T ¥ ¥
Makria Lot Cvprhead
| L |
Wk m Proff: and loss
i in e * - Fshod goods siok. —— 3= ;
Varlabla costing h
¥ ¥
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ovethear] owurhead
Ta
ot b = Frbhal goods ok PO i o

*Ini this spehiod i i avormed ihai dibecl lGbowrs s 3 vanahic cosi

varighle and ahsorption costing have on profit measorement 2nd imventory valuation.
A maore u.m'rphn l::urnplc would not enhance VT und::r:damiing of the issues
invalved. You should now refer 10 Example 8.1,

Variable costing

The varable costing profit statements are shown i Exhabit 8.2, Yoo will soc that when
a system of variable costng is used, the prodect cost s £6 per unit, and mcludes
varahle costs only since variahle costs are assigned to the produce. In period 1
praduction = 150 00D units at a vanable cost of £6 per unit. The total fixed costs are
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EXAMPLE 8.1

EXHIBIT 8.2

Sfmieameriis

The falkwang information is available for periods 1-6 for the Hoque Company:

(£
Unit scling price 10
Unit varabls cost a
Fimed costs per cach persod 300 [0

The compuny produces anly ane product. Budgeted activity s expected ba averge
150 00 unts per penod, and production and sales for ench penod arc as follows:

Perical 1 Perind 2. Period 3 Period 4 Period 5 Period &

Units sald (000s) 150 1200 10 180 140 160
Units produced (000s) 1350 150 150 15 17 140

There were no opening stocks at the start of period 1, and the actual manufac-
turing fixed overhead incurred was £300 000 per period. We shall also assume
that non-manufacturing overbeads are 100 D0 per period.

Perind | Period 2 Perioad 3 Period 4 Period 5 Period &
(EOTHEs ) (ETHMs )  (EDDDs) CEODIs)  (EOMBs]  (B00s;

Crpning stock — — 180 — — 180
Produuction cost 400 Ho0 GOy S ] Ban
Closmng stock = 8y = _= (& _{)
Ciost of sales apo TH 10 Q0 540 ap0
Fiowe costs 3o 300 300- 300 3 300
Total costs 1200 10 1350 L0} 1140 1260
Sales 1500 1200 1BD0  1S00 I 1600
Giross profit 300 180 420 30y 260 340
Less non-

manufactuning costs 100 100 100 100 10 _100
Mt profit 20 & A2 EM ek 240

then added separately o produoce o total manafacturing cost of £1 200 000, Nate that
the fed costs of £300 (00 are assigned to the period m which they are incurred.

In period 2, 150 (M0 units arc produced but only 120 000 are sold. Therofore 10 000
units remain in stock at the end of the penod. In order to match costs with revenues,
the sales of 120 D00 units shauld be matched with costs for 120000 As 150 00 units
wore produced, we need 1o value the 30 000 units in stock and deduct this sum from
the production cost. Using the vanahle costing system, the 30 (00 wnits in stock arc
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valued at £6 por unit. A closing inventory of £180 000 will then be deducted from the
production costs, giving a cost of sabes Figure of £720 000, Mote that the closing
mventary valuation docs not inchde any fixed overheads.

The 300 units of closing ionventory m persad 2 becomes the apening inventary for
period 3 and therefore an cxpense far this perad. The production cost for the 150 000
units made e pericd 3 & added o ths opening mventory valuation. The overall effect
15 that costs for 180 000 units arc matched against sales for 180 000 units. The profis
Tor periods 46 are calculated in the same way.

Absorption costing

Let us now comsider in Exchibie 8.3 the prodit calewlations when closing stocks are valued
on an absorption costing hass, With the absorption costmg method, 2 share of the Reed
praduction overheads are allocated bo indnadual products and are ncledied in the
products’ production cost. Fixed overheads are asigned 1o products by establshing
overhead sbsorption rates as descnbed in Chapeer 4. Fo establish the overhend rate we
must divide the fixed overbeads of £300 000 for the periad by an appropriate denoma-
nator level. Most companics use an annual budgeted activity measure of the overhoad
allocation base as the denominator bevel. Our allocation base m Example 8.1 & units of
autput and we shall asmume that the annsl budzered cutput is 1 B0 00 units giving an
average for cach monthly percd of 150 000 units. Therefore the budgeted fmed
overhead rmte s £2 per unat {£300 000,130 (00 units). The produsct cost now consists of
avariable cost (£6) plus a fmed manufactaring cost (£2), making a todal of £3 per unit.
Hence, the production cost for peried 1 is £1 200 000 { 150 000 units at £8).

Mow compare the absorption costing statement {Exhibit £.3) wath the variable
costing statement { Exhsba 8.2) for period 1. With absarption costing. the {med cost is
included in the praducton cost figure, whereas with variable costing only the varahble
cost is included. With variable costing, the fixed cost 1 allocated separately as a lomp
sum 2nd 15 not included in the cost of sales figure. Mote also that the closing mventory
of 30 00 unsts for persad 2 isvalued at £8 per unit in the absorption costing statement.
whierens the closing inventory is valued at only £6 in the vanable costing statement.

In calculating profits. the matching principle that has been applicd in the
ahsorption costing statement ix the same wiy as that described for vanable costmg.
Haowever, complications arise m penods 5 and 62 in period 5. 170 000 units wen:
praduced, so the production cost of £1 360 000 includes fived overhoads of £340 000
{170 000 unsts at £2). The total fixed overheads incurred for the period are only £300
O0H), so £40 008 koo much has been albocated. This over recovery of fmoed overhead is
recorded as a period cost adjostment. (A foll explanation of under- and oner- recov-
erecs of overheads and the reasons for period cost adjustments was presented in
Chapter 4; if you are unsure of this concept, please refer back now to the section
headed ‘Under- and over- recovery of overheads™) Note also that the under- or over-
recovery of fixed overbeads is also called volume voriance.

In pericd 6, 140 D00 unets were produced at o cost of £1 120 000, which included
only L2800 00 { 140 000 units at £2) for foed overheads. As o result, there is an under
recovery of £20 000, which = written off as a period cost. You can soe that an under or
awer rocovery of fixed overhead oocurs whenever actual production differs from the
budged mverage level of activity of 150 (00 unis, since the caboulation of the fxed
averhead rate of £2 per unnt was based on the assumption that sctual production
would be 150000 units per poriod. Mote that both varizble and shsorption costing
systems do nol zssign non-manufacturing costs 1o products for stock valuation
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- Perind | Period 2 Period 3 Perind4 TPerind 5 Terind 6
Absarption costing (E00Ds) (DBHIs)  (EOODs) (EOD@s)  (E000s)  (E00Ds)
stafmmenis
Opening stock —_ —_ 24} —_ — a
m cost 1200 100 1200 1200 1360 113
Closing stock == Ay S e iR B
Cost of sales 1200 U6 1440 I200 11200 1280
Adjustments for
under[over)
recovery of
werhead B e e 1 . |
Tartul costs 120 G0 1440 1200 10BD 1300
Sales 1500 1204} LB} 1500 1400 1600
Grass profit 300 M0 3 300 3 o
Lass nom-
manufacturing
ool 10 100 Loy 1Ky i 1
Nt profi 20 140 ) M0 20 200

Variable costing and absorption costing: a comparison
of their impact on profit

A companson of the varable costing and absorption costing statements produced
from the information comained in Example 5.1 reveals the following differences in
profet caboulabions:

{a) The profits caloulated under the absorption costing and vanioble costing
systems are ientical for periods 1 and 4.

{b) The ahsorption costeng profits are higher than the variable costing prafits in
perads Zand 5.

{c} The variable costing profits sre higher than the absorption costing prafits in
perads 3 and 6

Lt us now consider each of these in a linle more detail.

Production equals sales

In periods | and 4 the profiis are the same for both methods of costing; in both penods
production is equal to sales, and inventories will neither increase nor decrease.
Thercfore ff opening myventories exist, the same amount of fived overbead will be
carreed [oreard 2s an expense fo be incheded in the current pcr.in-d in the up:rliu.g_
imwentory valuation as will be deducted in the dosing inventery valuation from the
production cost figure. The overall effeet is that, with an absorpbion costing systom,
the only Ficed overhead that will be mcluded as an expense for the period will be the
ameunt of fixed overbead that is incurred for the perniod. Thus, whenever sales are
egual to production the profits will be the same for bath the absorption costing and
varahle costing systems.
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Production exceeds sales

In perinds I and 5 the shsarptson costng system produces higher prodits i both penods
producton excecds sales. Prafits are higher for absarption costing when production s in
eaness of sales, bocause mventories are inoreasing. The cffect of the s that o greater
amaunt of fixed overheads in the closing imventosy s bemg deducted from the expenses
af the pcrind than = 1'“:-!15 brn-l.lg_hl Torovard m the vnprn.ing i:n-.rl:r!lnr_!,- for the pl:r.iod. For
cxample, in period 2 the opeming inventory s zero and oo fxed overheads are brought
Torward from the preveows perod. However, a dosing imventory of 30 000 units means
that a £60 000 fmed overbend has 1o be deducted from the praduction cost feer the penod.
In ather woeds, andy £240 000 is being allocated for fised overhead with the shsarption
crmting system, whereas the variable costing system allocates the £300 000 fxed overbead
mcurred for the permd. The effect of the s that profits are £60 000 greater with the
a'bmrptinm :n.stir!g sysbem. As a Ec'ru:ra| rule, if prudunl;un 15 im excess of sales, the
ahsarption costing system will show a higher prafit than the varashle costg system.

Sales exceed production

In periods 3 and 6 the variable costing system produces higher profits; in both periods
sales excoed pmdl.lctlcm When thas sstuation ocowrs, mventories dechine and a ptall.r
ampunt of fixed averheads will need o be brovght forward as an cxpense m the
opening myentory than s being dedected i the closing imentory adjustment. Foe
cxample, with the absorplion costing system, m period 6, 30000 units of opening
imventory are brought foreard, so that fixed costs of £60 D00 are included o the
inventory valuation, However, a closing imvemtory of 10 000 units requires a deduction
of £20 000 fived overbiwads from the production costs. The oserall effect 5 that an
additsonal £40 000 feed overbeads is included as an expense within the stock move-
ments, and a tatal of E340 (00 foed overbeads is allocated for the period. The variable
costing system, on the other hand, would allocate Tiked overheads for the period of
anly £300 0N, Ax a result, profits are £40 (40 greater with the variable costing system.
As a general rube, of sales are i cxoess of production, the vanable costing system wall
show a higher profit than the absorption costing system.

Impact of sales fluctuations

The profit caleulations for an ahsorption costeng system can produce some strange
results. For example, in period 6 the sales volume has increased but profits hove
declined. in spite of the fact that bath the sclling price and the cost strecture have
remamed unchanged. A manager whose performance is being judged in pericd 6 is
!lh'|:rln hawe little confidence in an aﬂ:numimg sysbem that shows a decline in pcmdi‘l:
when sales volume has increased and the cost structure and selling price have not
changed. The opposite occurs in period 3. In this period the sales volume declines bt
prafit increases. The situatsens in poriods 5 and & arse because the under- or over-
recovery of fixed overhead 15 treated as o period cost, and such adjustments can at
tmes grve a misleading picture of profies.

In contrast, the varable costing profit calculations show that when sales volume
increases profit also increases, Alternatvely, when sales valume decreases, profit also
decreases. These relationships contmuoe as long as the selling price and cost structure
remam unchanged. Looking again at the variable costmg profst caleulations, you will
note that Fn'\od—lldcdirms in pcriud 5 when the sales volume declines, and increases in
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period & when the sales volume also increases. The reasons for these changes are that,
with a system of varable costing, profit = a function of sales volome only, when the
selling proce and cost stractune remain unchanged. Howewver, with absorption costing,
profit i a function of bath sabes volume and production valume.

A mathematical model of the profit functions

In Appendix 81 the ollowing formala is developed 1o mode] the profit function for an
.absm'p'linﬂ Dnsl.in; system whien unit costs remain un:han.@uhhmuahuut the pnr.ind:

OPET, .= (ucm - ulme), + {ufme = Q) -FC {B.1)
where
LSO = E'mtri_m‘l:im margin per unit (L. selling price per unit — variahle cost
jper unst)
ufme = Predetermined fed manufacturing overhead per unit of cutput
u] = Mumbser of units produced
QI = Mumber of units sold
FC = Total ixed costs {manufaciormg 2nd non-manufaciareng)

OPHT,- = Operating profit before taxes for the perod { Absorption costing)
OPBT,,- = Operating profit hefore taxes for the perod (Vanable costing)

Applymg formala 8.1 to the data given m Exnmple 8.1 gives the following profit funcison:
(£4-£2)0, + (£2 x 0) - EA0000 = £20, + £20, - £400 000
Agplying the abave profit function to penods 4-6 we get:

Period 4 = £2{150 0000 + £2( 150 (HN0) - £400 OO0 = 200 (M
Period 5 = £2(140 0000 + £24 170 (M) — £400 OO0 = 2200 (N
Period 6 = E2{ 160 (KIO) + £24 140 (40 — £400) 0O0 = 200 (KD

Whin production equals sales identical prodfis with an abzorption and vaniahle costing
system are reporicd. Therefore formula B 1 comverts 1o the following varable costing
profit function if we let 0, = Q':
Varinhle costing operating prafit = wem - §, - FC {B.I)
Using the data given m Example 8.1 the prof functon is:
£403,— £410 0
Applying the above profit function 1o penods 4-6 we get:

Period 4 = £4(150 000 — L4000 D00} = E2(H OH)
Period 5 = £4(140 000) — £400 DO = E160 OH)
Perind 6 = £4¢160 000) — E400 D00 = £240 OH)
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The difference hetween the rr:puu'h:l:‘ upcmﬁng pﬂ]Ell foor an al!mq:tinrl m!li.ng anda
sariahle costing system can be derved by deducting formulae B.2 from 8.1 grving:

ufme(Q,- Q) (8.3)

I you look descly at the above term you will sce that it represents the inventory
change (in units) multiplicd by the fived mnm[munng overhead rate. Applying
Tormula 8.3 to persd 5 the inventory change [Q —2,) 15 30 000 units [pl.lsll.l'l'l’!:l!ﬂtl'l.il

shsoeption costing profits cxceed variable ODGIIFI.E profits by £60 (00 (30 000 unts at £2
awerhezd rte). For an explanation of bow formulac (8.1) and (5.2) are deeived you
should refer to Appeadic 8.1

Some arguments in support of variable costing

Variable costing provides more useful information for
decision-making

The separatiom of foed and variable costs helps o provide relevant mformation about
costs for makmg decmsions. Relevant costs are required for a variety of short-term
decmions, for cxnmple whether o make a compoenent intermally or b purchase caer-
nally, aswell as problems relating to prodoct-mix. Thess decsions will be discussed in
Chapter 100 In additson, the esttmation of costs for diffcrent levels of actrities
:I'I:I]I.Iil'!! that costs be :|:||i.1 inta their fixed and variahle ebements. The a:&umptinn. s
that only with 2 vanablic costing system will such an amalyss of costs be available. 1t is
thercfore assumied that propecteon of future costs and revenues for different actvity
levels, and the wse of relevant cost decision-making technigues, are possthle anky if a
variahle costing system is adopted. There = no reason, however, why an ahsorption
costing system cannet be used for profit measuroment and inventory valuation and
costs can be analysed inbo theer fked and varsable elements for decisson-making. The
adwmlapr of varmhle -Dmting = that the :ru|'_l,5is of varable and fixed costs s h.i!_l'l-
lighted. [Such an analysis is not a required featare of an absorption costing system. )

Variable costing removes from profit the effect of
inventory changes

W have seen that, with variable costing, proht is 2 function of sales volume, whereas,
with absorption costing, profit is a function of both sales and production. We have abso
learned, using absorption costing principles, that it is possible for profit to decling
when sales valumes merease. Where stock bevels arc likely 1o Huctoate signibicanily,
profits may be destorted when they are caloulated onan absarption costing basis, since
the stock I:I'I.AFLF wll si.g'liﬁﬂnﬂj’ affect the amount of fed overheads allocated o
an accounting period.

Fluctuating stock bevels are less likely to ocour when one measures profits on an
annual basis, but on a manthly or quarterly basis seascmal variations in sales may cause
significant fluctuations. As profits are Bkely i be distorted by an absorpticn costing
system, thore are strong argumenis for =ming vanable costing methods when prodis
are measured at frequent intervals. Becawse frequent profit statements are presented
aaly for management, the argument for sariable costing = stronger for management
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apcounting. A survey by Drury et ol (1993} relating to 300 UK companses reported
that 97% of the companscs prepared profit siatements at moathly intervals. Financial
accounts are presented for public release annually or at half-yearly intervals; because
significant changes in stock bevels are less Bkely on an annual basis, the argument for
the uso of variable cesting in financial accounting is not as strong.

A further argument for wsing vanable costing for internal reporting s that the
internal profit statements may be wsed as a basis for measuring managerial
performance. Managers may deliberutely alter their inventory levels 1o indleence
profit when an absorption costmg system is used; for example, it is possible for a
manager bo defer delsberately some of the fixed overhead allocation by unnecessarily
incrr:a.:iu‘g stocks over sucoossne 'p-cri.oél.

There is o [imit to how long managers can continue o merease stocks, and cven-
tually the situation will arse when it 5 noocssary to redece them, and the deferred
hixed overheads will eventually be allocated to the periods when the inventorics are
reduced. Meverthebess, there s likely to remain some scope for manspulating profies in
the short term. Also senior management can mmplement contral performance
moasures o guard against such behavsour. For example. the reporting of pedformance
moasures that monitor :hangc:. m imﬂ:mlnr_!,- vollumes will h.i.gh“g]'li thase sitaations
where munagers arc manipulating profits by unnocessarily mereasmg myventory levels,

Variable costing avoids fixed overheads being
capitalized in unsaleable stocks

In a period when sales demand decreases, a company can end up with sarplus stocks
on hand. With an absorption costing system, only a portion of the fxcd overheads
incurred during the penod will be allocated a5 an expense becawse the remainder of
the ficed overhead will be included in the valuation of the surplus stocks. IF these
surplus stocks cannot be disposed of, the profit calculation for the current pervod will
e r|1-u|r.a|:1i|13. since Fixed averhbeads will have heen deferred 1o lnter a.-n:numju‘g
perinds. However, there may be some delay befone management concludes that the
stocks cannot be sold without a very large reductson inthe selling price. The stocks will
therebore be over-valued, and a stock write-off will be necessary m a later accounting
penod. The overall effect may be that the current period™s prodis wall be overstated.

Some arguments in support of absorption costing

Absorption costing does not understate the
importance of fixed costs

Some people argue that decisions based on a vanable costng system may concentrate
vuenij on sales revenues and vanable costs and ;am:m: the Eact that hxed costs must be
mit in the long run. For cxamgple, if 2 pricing decision is based on variable costs only,
then sales revenue may be insufficient to cover all the costs. 1t s also argued thae the
usec of nn absorption costng system, by allocating fixed costs o a product, ensures that
fived costs will he covered. These arguments are incorrect. Absorption costmg will not
ensure that fmed costs will be recovered if actual sales volume is bess than the estimate
used to caboulabe the ficed overhead rate. For example, consider a situation where
fixed costs are £100 000 and an estimated normal actvity of 10000 units & used 1o
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caloulate the overhead rate. Fived costs are recovered at £10 per unit. Assume that
variahle cost is £5 per unit and selling price s sct at £20 {total cost plus one-third).
actual sales volume is 3000 anits then total sales revenue wall ke E100 000 and ol
costs will be £125 00D Tistal costs therebore exceed total sales revenue. The argument
that avariable costing system will cause managers to ignore feed costs i based on the
assumpbion that such managers are not very bright! A filere w consider foved costs is
duoe to faulty management and not to a faulty accounting system_ Furthermore, using
variahle costing for imventory valuation and profit measurement stfl enables full cost
information to be extracted for pricing decistons.

Absorption costing avoids fictitious losses being
reported

In a busimess that relics on scasomal sales and in which prodection s built up outssde
the sales season to meet demand the full amawent of fmed overheads incurred will be
churged, in a variable costing system, against sales. However, m those periods where
praduction s being built up for sabes in a later season, sales revense wll be bow but
Tmed costs will be recorded 25 e expense. The result is that losses will be reported
durng out-ol-season periods. and large profits will be reported mthe peniods when
the goods are sold.

By contrast, m an absorption costing system fixed overhoads will be deferred and
included in the dlosing inventory valuaton, and will be recorded as an expense anly in
the persed in which the goods are sold. Losses ang therefore nlikely o be reported in
the periods when stocks are being built up. In these circumstances absorption costing
appears to provide the more logecal profit caloulation.

Fixed overheads are essential for production

The proponents of absorption costing argue that the production of goods is not
passible of foved manufacturing costs arc not incurred. Conscquently, fised manufac-
turing overheads should be allocated to unis produced and included in the
imventory valuation.

Consistency with external reporting

“Top management may prefer their internal profit reporting systems o be consstent
with the external financial accounting absorpteon costing systems so that they will be
congrueent with the measares used by Ananceal markets 10 appraise overall companmy
performance. In a pilot study of six UK companses Hopper et af. {1992} abserved that
semior managers are primanly interested i fmancial acoounting information because
it s pl::n:l::i'\-l.'d s |1:wi|15 a majnr mfluence on how fnancial markets evaluate
companies and their management. If top management beliove that financial
accounting informabion does influence share prices then they are likely to use the
same rules and procedures for both internal and external profit measurement and
invientory valuation so that managers will focws on the sime measwres s those used by
fmancial markets. Also the ot that managenial rewards are often lmked to external
{mancizl measures provides a further motivation 1o crsure that mternal acoounting
sysbems do not conflict with eaternal financial a.n:uu.nli.ng I\r_p-urlhg n:qui'r:mrnh
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EXHIBIT 8.4 Surveys have been undertaken in many countries relating to the use of variable
Surveyrof . costs and absorption costs. However, these surveys tend to focus on the infor-
OO proactice matson that 3 cxracted from the costmg sy for decismc kmg rathes

than the costs that are used for imentory valoatson and profit measurement
Many organizations accumulate and use absorption costs for inventory valu-
atwon but extract variahle costs from the cost sysiem far d:n-uinrl-rrmﬁua. Thus,
the wse ol variable cost for decision-making docs not imply that such costs arg
usedd for inventory valuation. Serveys that do not clearly mdscate the costng
method that is nsed for ioventory valuation are therefore oot incuded in the

results reported bidow.
A UK study by Drury o ol (1993) indicated the following wsage rates for
internal profet measurement:
L]
Wariahle costing 13
Ahsorplion costing 54
Other 3

A roview of surveys of Oerman organzeations undertaken by Scherrer (1996)
concluded that Full costing is the most impartant system with ondy 12% of the
respanding erganizations wing only a vanable costing system.

Similar resubts were observed m Spam by SaczTorrealla of al {1996) who
reported a 36%: usage rate for vanable costing.

In contrast, Virtenen et ol (1996) report that variable costing iswidely used in
Finland maindy because external fmancial sccountmg reportng regulations have
ot foroed mmpnuinshmc-al:mrprjm l:l:ut'mgfm extornal l\epcu'ling.

The lolloeang itoms relate to the learming objectives listed at the begmning of the chaprer.

® Explain the diferences berween am abserption costimg aml & variable costing system,
With un absorption costing system, fixed manulzctunng overheads are allocated 1o
the prodicts and these are included in the inventory saluations. With a vanahle
costing system, ondy variable manufaciuring costs are assigned to the product; fixed
mmuFaclur.in; casts are n.'g;an:‘cﬂ as pe-.rin-r! costs and written off as a |urnp sum o
the profit and loss account. Both vanable and absorption costing systems treat non-
manufacturing owerheads as period costs.

# I'repare profil stntemenits based on o vorinble costing and abserption costing sysaem
With 2 variable costing system manufacturmg fined costs are added to the
variable manufacturing cost of sales to determine total manufacturing costs to be
deducted from sales revenoes. Manufacturing fixed costs arc assigned o
prnﬂu.ds with an absnrpl:i.m'l :u!-mg sysbem. Therciore, muufa:!u!in.; cost af
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sales is valued at Full cost trna.nu[a:tu:ri.ng variable costs pius rnanufa:lu.ring foeed
costs). With an absorption costing system fixed manufacturing costs are uniteed
by dividing the toal manufactorng costs by estimated output. I actual cutput
differs from estimated output an under- or over-recovery of overheads arnises.
Thes is recorded 2 a period cost adjustment in the current accounting peried.
The preparation of proft statements for absorption and vanable costing systems
was tllustrated using Example B.1.

Explain the difference im profits between variable and ohsarption costing profit
calemlaiions.

When production cxceeds sales. absorption costing systems report higher
profits. Varinble costing systems yicld higher profils when sales exceed
productson. Mevertheless, total profits aver the Bife of the business will he the
same for both systems. Differences arise merely in the profits atirbated to cach
accouniing period.

Explain the nrgaments for ond ngainst variable nnd nbsorption costing.

The propanents of vareble casting claim that it cnables more wefisl information i
be presented for decsion-makmg but such clasms are questsonable since similar
relevant cost information can easily be extracted from an absorption costing
systeme. The magor advantage of vanable costing = that profit & reflected as a
function of sales, whereas, with an absorption costing system. prafit is a lunction of
bath sales and production. 1t s possible with absarption costing, when all other
factors remain un:han.gm‘l. for sales to incroase and pml:_lt to decline. In contrast,
with a varmble costing system, when sales increase, profits also increase. A further
advantage of variable costing is that hixed overheads are not capitalized in
unsaleable stocks. The arguments that have been made supporting absorption
costing include: () ahsorption costing does nod understate the importance af feed
costs; (b)) absorpten costing avoids the possibility of hotitwus losses boing
reported: (o) fiaed manufzcturing overheads are essential o production and
therefore should be mcorporated inthe product costs, and {d) micenal profit meas-
urement shauld be consistent with ahsoepton costing profit measurement that is
used for external reparting requirements.

a7

Appendix B.1: Derivation of the profit function for an
absorption costing system

Using the notatson listod m Exhibat BA1 the variable costing profit function can be
expressed i equation form as follows:

OFBT,; = Sales - Variable manufacturing costs of goods sold
- non-manufacturing variable costs — All foed costs
= msp -, - uvme - 0}, —wome - ) - FC [BALY
= wem - ), - FC {Mote that the term contribution margin s used to
describe unit selling price less unst varioble cost)

The distinguishable feature hetween absorption costmg and varishle costing relates in
the teming of the recognition of foed mamifacturing overheads I:Ffr-] 4% [an cXponsc.
Variable costmg expenses fixed manufacturing overheads in the penod that they are
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T ucm = Contributson margin per unit (i.c. sellmg price per umit - vanable
Surnminry of cast per unit)
nataifan wed 1 5 . =~
usp = Selling price per unit
uvme = Wariahle manofacturing cost per unit
wnme = Yarinble non-manofactuning cost per amit
ufme = Pred ined foxed facturing overhead per unit of sutput
l:IlP = Mumber of units produced
Q, = Number of units sakd
FC = Total fixed costs || {actormg and non facturmg)
FC, = Toal fixed maoufaciumng costs
FCnmc = Total fixed mamfaciunmg costs
OPBT ;- = Operating profit before taxes for the penod { Absorption costing)
OPET,,. = Operating profit before tases for the pemod (Varsble costig)

incurrcd, whereas absorpbon costing assigns feod manufactuning overheads o the
units produced, thus recording them as an expense in the perisd in which the units are
sold. The only difference berween the two methods is that absorption costing incorpa-
rates some of the manufacturing fixed overheads in imentory. Therefore variable and
absorptson costing reported profits will differ by the amount of fixed manufacturing
owerheads that are meloded in the :han.gn in c-pcming and chsina imventorics. Thas s
cguivalent to the difference between production and sales volumes mudtiplicd by the
manufacturing fixed overhead nbsorption rate.

Wi can therefore use equation (841} as the basis for establishing the equation for
the absorption costmg probit function:

OFBT,. =ucm - Q, -FC + {QF--I],]uE'rH:
= uem - ), - FC + {0, 3 ufme) - {0}, % ufmc) (BLAT)
= {wem — ufmc)i), + {ufme = Q'] -PRC

f Key terms and concepts

abmarpisan costing (. 215) perniod cost adgostment (p. 219}
diredt costing {p. 215) varizble casting (p. 215)
full costing {p. 215) vilume vamiance (p. 21%)

marginal costing {p. 215)

Key examination points

A common mistake = for stndents to caleulate actaal overhead rates when preparing
absorption costing profit statements. MNormal or budgeted activety should be wsed o
calculate overhead absorption rates, and this rate should be used to caloulsie the
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pﬂ.n-dn:tinr: overhead cost for all pcn'n& !jw:n m the qu.gli.cm. Do not calculute
defferent actual overhead rates for each accounting perind.

Remember not o indlede non-mamifactunng overheads in the imentory valua-
twans for bath svariable and absorption costing. Also note that variable sclling over-
heads will vary with sales and not production. Another comman mistake is not to
include an adustment for under- or aver-recovery of fmed overheads when actual
production deviates from the normal or budeeted producton. You should note that
under- or over-recovery of overhead anses only with fmed overheads and when an
ahsorption costg, system is nsed.






Assessment material

The review questions are short guestions that enable you to assess your
understanding of the main topes included in the chapter. The numbers in
'p.un:u'l.hesn prml;rls o with the page numbers to refer o af you cannoi
answer a specific guostion.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
amnd normally take bess than 10 minutes to complete. Fully worked solutsons 1o
the review problems are provided in 2 separate section at the end of the hook.
Further roview p!nh}eml with solutions for this 1:|1apl.n|' are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturer's password-protected scetion of the wehsite,

The wehsite alse includes over 20 case study problems. A list of these cases is
proveded on pages 586-7. Bohemm Industrics s a case that is relevant o the
content of thes chapeer.

Review gquestions

81 Dmstinguish between vanable costing and absarption costing, (pp. 215-6)

82  How are non-manufacturing foed costs treated under absorption and variable
castng sysbems? {p. 215]

83  Describe the circumstances when variable and absorption cesting systems will
report identical profits. (p 220}

84  Under what circumstances will absorption costing report hagher profits than

85 Underwhat circ es will variable costing report higher profits than
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BE  What argumenis can be advanced m favour of variable costing? (pp. 223-4)
B.7  What argumenis can be advanced m favour of ahsorption costing? {pe. 224-5)

B8  Explain how absorplion costing can encourage managess b engage in
behaviour that is harmful 1o the organization. (p. 224}

Review problems

89 Z Lmited manufactores a smghe product, the budgeted selling price and
\'ﬂl'iﬂbk post d:‘.ﬂ.il* nE"’}lH'l ano as ‘nllm:

(g
Sclling price 15.00
Vanable costs per unn:

Direct materials

Direct labour

Variahle averhead

50
4.0}
2100

Budgeted fimed overhead costs are £6(0 (00 per annam, charged at o constant
raie each month. Budgeted productzon is 30 DN units per anmum.
In a month when actual production was 2400 units and exceeded sales by 180

umits the profit reported under absorption costeng was

A
B
C
D
E

E6GE0
ET5T0
E7TT0
EB200
EB4i0

CIMA Stage 2

E.10 A company which uses marginal costing has a profie of £37 500 for a period.

Olponing stock was 100 units ansd closing stack was 350 units.
The fved production overhead absorption mtc = £4 per unit.

‘What is the profit under ahsorption costeg?

A

B
c
D

E35 THHY
E3f Sy
E3B Sy
E35 300

ACCA Paper 1.2 - Financial Inft

‘FD.I'.J i "
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ABSESSMEMNT MATERIAL

A company produces and sclls a single product whase vamiable cost i £6 per unit.
Fixed costs have been absorhed over the normal level of actvesty af 200 (00
units and have boen caleulated as £2 per unl.

The current selling prace 15 £14 per wnat.

How much profit is made under marginal costing if the company sclls 250 000
umiis?

A L50H 000

B 60 (MY

C £ NHD

D £1 a0

ACCA Paper 1.3~ Finoncil fimfi feare o M

A newly formed company has drawn up the following budgets for s Brst oo
nocounting perinds:

Perind 1 Period 2

Sales units o500 10 300
Production units (equivalent to normal capacity) 10000 L]

The following budgeted information applics to both periods:

%

Selling price per umt f.40
Vanahle cast per unit 360
Ficed production averhend per poriod 15 D)

() In periad 1, the budgeted profit wall be
(1) the same under both absorption costing and marginal costing.
{u) 5730 higher under marginal costing.
{1} 5730 hagher under absorpison costing.
() 51400 higher under absorption costing.
(b} In permad 2, everythmg was as budgeted. except for the fized production
overhcad, which was 515 000
The reported profit, usng ahsarption costing m period 2, would be
(i) §12300
{ii} $12 690
{3} §13 140
(iv) 513 840

CIMA - Manag i Accounting Fima taly

233
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B.13

B.15

B.16

Exe Limited makes n :ingh: pmliu:t whose total cost per umet is bﬂ.ldg,:lud bos e
45, This incledes fixed cost of £8 per umit based on o volume of 10 000 wmits
per perssd. In o penod. sales volume was 9000 units, and production volume
was 11 500 unis. The actual prafit for the same peread, calculated wsing
ahsarplion costing, was £42 000,

If the profit statcment were prepared using marginal costing, the profit for
the perod
A would be £10 000
B would be £22 DI
C  would be £50 000
D would be 62 DD
E cannot be calculated without more information
CIMA Stage § Opermtional Cont Az

In a pemad, opening stocks were 12 600 units and closmg stocks 14 10 unats.
The profit based on marginal costmg was £50 400 and profit using absorption
costing was £60 150, The fved overhead absorption rate per unit {to the

narcst ponmy) is
A E4.00
B EaI7
C E4T7T
D E6.50
CliMA Srage I Cost Accounting
Which of the En“n'n'ir!g statements arc corrcct with mgud b m.'lrg;i'ruﬂ cnslin;g:"
(8} Period costs arc costs treated as expenses in the period meurred.
{m} Product costs can be identificd with goods produced.
{1} Unavoidahble costs are rebevant for decision making.
A (1), (o) and (i)
B (x)and (i1} anly
C (1) and {1ix) onby
0 () and (in) ondy.
ACCA Paper 1.2 - Financial infe tion for Mg 3
Preparation of variable amd abserption costing profit sintemenis
i ntall Tt b e sansudiees v e it i araus s s larthess
tir wse margimal or absorption costing to report its budgeted praofit in its
MANAgEMEn ACcounis
The follewng information is available:
Lmmil
Dwrect matersals 4
Diwrect laboar 15
19
Selling price 30

Fived production averheads are budgeted 1o be £300 000 per month and arc
absorbed on an activity level of 100 D00 unsts per month.

For the manth in question, sales are expected 1o e 100 000 units although
production units will ko 120 000 umits.
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ABESESEMENT MATERIAL

Fixed sclleng costs of E150 000 per month will need #o be included in the
tuadget as will the vanable selling costs of £2 per unit.
There are no opl:ni.ng siocks.
Regquired:
{a} Precpare the budgeted profit and boss account for a manth for Oathall Limived
using ahsorpiion costing. Clearly show the valuation of any stock figares,
{6 menks |
(b} Prepare the budgeted profit and boss accawnt for a manth for Oathall Limived
using marginal costing. Clearky show the valusmion of any stock fgures.
{4 merks)
[ ks |
ACCA Paper 1.2 - Finenciol fnformation jor Moragement

Preparation of varinble and shsorption costing statements and an

explanastion of the differences in profits.

Bittern Led manufacteres and s:]|sa.sin3|: pradud al a unitsnﬁi.ng pri.n: af
£35_ In constani-price-Jevel terms its cost strocture is s follows:

Variahle costs:

Produchion materials  £10 per umt produced

Drstribution E1 per amit sold
Semi-wrinhle costs:

Lahour ESD00 per annum. plus £2 per unat produced
Fivod costs:

Orwverhcads ES00 per anmum

For several years Bittern has operated a system of varssble costing for

management accounting purposes. [t has boen decided to revicw the system

and to compare it for management accounting parposes with an absorption
costmg syshem.

As part of the review, you have been asked to prepare estimates of Bitbern's

prufli: mn cnnstanl—pr;cﬂwcl Herms overa Ihr:z-]l:ar'p-:riud in three different

hypothetical situations, and (o compare the two types of system generally for
management accounting purposes.

{a} In each of the following three se1s of lvpathetical circumstances. caloulate
Bitteen's profit in cach of years £, 1; und t,, and also in tetald over the three
year period 1, to £ using first a variahle costing systens and then a full-cost
ul:!s-urpliun. l:nsl:ing syslom wath fixcd cost TEOOWETY hased on a normal
production bevel of 10600 units per amnum:

(1) Stable unit levels of production, sales and imentory

I [} L

Opening stock 100 (i) 100
Production N0 00 1000
Sales M0 10 I000
Clasing stack 100 100 100
{5 mmnks)



38 CHAPTER B IMCOME EFFECTS OF ALTERNMATIVE COET ACCUMULATION SYETEME

(=] Stahle unit kevel of sades, bust Fuctoating unit levels of production and
mventory

1 1 1

Opening stock 100 L] 40K
Production 1500} B T
Sules 1000 100 1000
Closing stock GOE 400 101

{5 muarks)
(i) Stahle unit bevel of produsctson, but Auctuatng unit levels of sales and
imventony
i i iy
Openingstock  LDD 600 40
Praductsan 1000 100 1000
Sales 5000 1200 1300
Closing stock G 400 100
5 markr)

(Mote that all the data in (i3-(i) ane valames, not values. )

(b1 Writz a short comparatnee evaluation of variable and absarption costing
systems for management accounting purposes, paying particular altentson
to profit measorement, and wsing your answer to {a) o illustrabe yoar
arguments if you wish.

{1 mrarks)
TCAEW Mnngement Accouriing









Information for Decision-making

9  Cost-volume-profit analyss

10 Cost estimation and cost behaviour

11 masur-lng relevant costs and revenuss for decishon-making

12 . Tha a:u.plﬁual:rm of [Enaar programming to managemant accounting
13 . .ﬂ.-nll'.‘n'_l;'-l:las.ad costing

14 . DEl:-IsHIJﬂ-maiiing under conditiens of risk and uneertalnty

15  Capital investment decishons

The main ohjective of this Part, which contams seven chapters, = to consider the
provision of fnancial mivrmation that will kelp managers 1o make better decissons.
Chupters 8-14 are concerned mainky with shost-term docisions based on the enn-
ronment of today, and the physical, human and Anancial resources that are prosently
availahle to a firm; these deciseons are determined to o considerable extent by the
gquality of the firm's long-teem decissons. An emportant distmetion botween the long-
teem and short-teem decisions s that the former cannodt easily be reversed whereas the
Intter can ofien be changed. The actions that Follow short-term decisions are
frequently repeated, and it is possible for different acbons to be taken in the futwre.
Far m:amph, the :nl.l-mg of 2 pazl;cul.tr u“iu.g pr;u: or pmﬂw:l mix can ofien be
changed fairly quickly. With regard to bong-term decisions, such as capital myestment,
which invalves, for example, the purchase of new plant and machinery. it = not casy o

change a decision in the short term. Besources may only be available for magor mvest-
ments in plant and machinery at lengthy mtervals, and i 1s unlikely that plant
re'_p!.uncmmt decissons will he :':pcai:d in the short term.

Chapters %14 concentrate mainly on how accounting inflormatson can be applicd we
different forms of short-teem decisions. Chapter 9 focuses on what will happen to the
financial resubts if a specific level of actvity or volume Auctuates. The micrmation i
required for making optimal short-term output decisons. Chapier 10 examines how



cost behaviour paticrns can be determined for cuﬁt—vnlurrm-pcmfil artal'_\.sis and
decisson-makmg and Chapter 11 examines how costs and revenues shoald be measured
for 2 range of non-routme short-term and long-term decsions. Chapler 12 cxamines
bww linear programming can be used o provide information for shor-term decisions
and Chapter 13 focuses on an alternative approach for measurmg resources consumed
by cost ohyjects. This approach & called actvity-hased costing. Chapters 9-13 assume
world of certainty, whereas Chapter 14 introcuces methods of incorporating uncer-
tnty into the analyss, and various topics covered in Chapters 9-13 are re-examined
under condibicns Jumxrtaintj'. The fmal :ha.ph:r in the pari = concerned with ||:|n.g-
term decisions. Chapeer 15 looks at the technigues that are used for evaluating capital
myvestment deceions, and introduces the cancept of the tine vahee of money.



Cost-volume—profit analysis

" Inthe previous chapters we hive considercd how costs should be extracied from the
i"l___.\__l;ﬁ" cost system database for imentory valuabion and profit measurement, and we have
- '_£". stressed that costs should he extracted m a different way for decsion-makmg and cost
- :mﬁulIniﬁnuﬁm&lplmwshnﬂhﬂk:ﬂﬁnpﬂmﬂzhﬂnnﬂimnﬂm{oﬁ
o for decsic We begm by considernng how
informution can be of assstance in proveding answers mlqunm about 'ﬂmmm
quences of fallewing particular courses of action. Such guestions might inclede ‘How
many unis must be sold 10 break-even? “What would be the effect on profits if wo
reduce our selling price and sell more unis? “What sles volume is required 0 meet
the additional ixed charges arismg from an advertising campaign? ‘Shoald we pay
our sales pcvnph:- on the hasis af o nla.ry unlj'.. or an the hasis of a commission vnrl]j'. or
by o combinution of the twa?" These and other questions can be answercd using
cost-volume—profit {CWP) analysis.
This i a systematic method of examining the relationship berween changes in actnaty
{i.c. output} and changes in total szles revenue, expenses and net profit. As o mode] of
these relationships CVP analysis simplifies the real-world condisons that a firm wall
face. Like most models, which are ahstractions from reality, CVP anabyss is subpect toa

LEARMING OBJECTIVES
After stucymg this chapter, you should be able to:

» describe the differenoes botween the acoountant™s and the economst's model of
cnst-volome—profit analysis
Justify the wse of linzar cost and revenue functions in the accountant’s model;

apply the mathematecal approach 1o answer questions semilar to those sted in Example 9.1;
construct break-even, contrbution and profit—velume graphs;

s'rln'rl'l.i‘fj' and cr_pl.ui.n the .ammlptinru on which :mt—wﬂumc—pmﬁl mal)‘n': is hased;

apply cost-volume-profit analyss 10 o molt-product setting,
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number Lﬂurﬂkrh-ing awumpl.ium and limsations, which will be dsoassed later in thes
chapter; mevertheless, it is a powerful toal for decisson-making in cortain staations.

The ohective of CVP analysss s o establish what wall happen o the financial
resulis if a specified level of actvity or volume fluctuates. This information is vital ta
munagement, since ong of the most important variables infloencing total sales
revenue, betal costs and profits s output or yolume. For this reason output s given
special attention, since knowledge of the relatsonship wall enable management o
identify the critical cutput levels, such as the bevel at which neither a profit nor o Joss
will occur (Le. the break-cven point).

CVF analysis is hased on the relabonshep between volume and sales revenue, costs
and prafﬁ in the shart run, the short run n-m'rnam_r |m:ing a pl:r.ind ol bne yoar, o less,
in which the cutput of a firm is restricted 1o that available from the current operating
capacity. In the short man, seme mputs can bo increased, but others cannot. For
example, addibonal supplics of materials and wnskilled labowr may be obtained at
short notice, bt it 1zkes tmme to expand the capaaity of plant and machmery. Thus
wutput is limeted in the short run because plant Eacilibies cannot be expanded. 1t also
tzkes time to redwoe capacty, and therefore in the short man a fiem must operate onoa
n:Eal'n-r:Ij' constant stack ufprndu:tinn. resaurces. Furthermore, most of the costs and
prices of a firm’s products will have already boen determined, and the major aren of
uncorizinty will be sales volume. Short-run profiahility will thercfore be most
senstbive to sales volume. CVF anahsis thus highlights the effects of changes m sules
volume an the level of profits in the short run.

The theoretical relationship between total sales revenue, costs and profits with
vidume has been developed by cconomasts. In order to provide a thearetical bass for
cxamining the accountants approach to CVP analysis this chapter bogins by
describing the coonomists model of CVP analysis.

The economist's model

An economst’s model of CVF behaviour is presented in Figere 9.1 You wall sce that
the total-revenue Ine = zssumed to be curvilinear, which mdicates that the firm is anly
able to sell inereasmg quantities of autput by reducing the selling prics per unit; thes
the total revenue line does mat incnease proportionately with autpat. To increase the
yuantity of sabes, it 15 noccssary 1o reduce the unit selling price. which results in the
todal revenue line rising bess steeply, and eventually beginning to decline. Thes =
because the adverse effect of price reductions outweighs the bencfits of increased
sabes volume,

The total cost line AD shows that, between p-uirl.l: A and B, total costx rise
steoply at first as the fiem operates at the kwer levels of the volume range. Ths
reflects the difficulties of cfficiently operating a plant designed for much larger
virlume levels. Between points B and C. the total cost line begins to level out and
rise boss steeply because the firm is now able o operate the plant within the eff-
cient operating range and can take advantage of specialization of labeur, and
smoath pmdu:ti.un schedules. In the upper p-m'l.iurl. of the volume rangc the tatal
cost line botween pomis © and I rises more and more stecply as the cost por umat
increases. This is because the output per direct labour hour declines when the plant
is aperated beyond the actvity level For which it was designed: bottlenecks develop,
producton schedules become more complex, and plant breakdowns begin 1o noour.
The averall effect = that the cost per unit of output increases and causes the total
cost le to rse steeply.
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The dashed horizonial kne from pcu'nl A represents the oost ul:'pcm'.i&g_ the basic
operating capacity, and i the coonomists interpretson of the ol froed costs of the fem.
Mot also from Figuee %1 that the shape of the togal revenue line s such that g crosses the
toital cret bine at bwo paints. In other waords, there ane two output levels at which the wtal
cosls are equal 1o the talal revenues; or mone simply, thens ane two broak-cven paims.

It & the shape of the vanable cost unction in the cconemet™s model that has the most
significant influence on the total cost functon; this s illostrated i Figure 9.2, The econ-
omist nsumes that the avernge it variable cost doclines imitially, reflocting the fact
that, ax putput expands, 2 firm s able to obtamn balk discounts o the purchase of raw
materials and can benefit from the diviston of ehour; the resales m the labowr cost per
umt |'u:ing reduced. The coonomist refers 1o this ssiuation as incressing refurns toseale.
The fact that it variable cost is higher at lower lovels of activity coses the ol cost
ling between points A and B m Figare 9.1 to nse stecply. From Figure %.2 you can see
that the umir varable cost kevels oue between autput bevels ) and Q, and then gradually
biegms bo mse. Thes is bomuse the firm is operating at s mest efficsent cutpat level, and
farther cconcmies of scale are not possible in the short term. However, bevond oatpuat
bevel Q. the plant s heimg operated at 2 higher level than that for which twas intended.
znd bu'l.ﬂ:nm:h and paarrl breakdowns accar. The effect of thes s that oiukpuk pcrd:n:,:t
labowr bowr declines, and causes the vanahle cost per unit 1o increase. The cconomst
descrihes thas situabon as decreasing retierms in scale,

FIGURE 9.1  Eronomin's con—volume graph
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FIGURE 9.2  Ecomomist’s virialie cost finction
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It = the sha'p-:ud"lﬁr variahle cost function that causes the total cost lme to behave
in the manner mdicated in Figure 9.1. Between points B and C, the total cost line rises
less stceply. indicating that the firm & operating m the range where unit variable cost
is at its lowest. Besween points Cand D, the tatal cost lime rises more steeply, since the
varahlc cost per unit is increasing awing (o decreasing retwrmns b scale.

The accountant’'s cost-volume-profit model

The diagram for the accountant’s model & presented in Figure 9.3, Note that the
dashed line represents the economist’s total cost function, which enables a
mmpar.isnrl. to he made with the accountant’s total cost function. The accountant’s
ahingram assumes o variable cost and 2 sclling price that are constant per wil; thes
resulis m a lincar relationship (1.e. a straight ling) for total revenue and woial cost as
volume changes. The effect is that there is cnly one hreak-even point m the dingram,
and the profit aren widens as volume increases. The most profiable output s
therefore at maximum practical capacity. Clearly, the economsts model appears o
be more realistic, sinoe it assumes that the todal cost curve 1s non-linzar.

Relevant range

Huw can we justify the scoountant’s assamption of lincar cost and linear revenue func-
bions? The answer i that the accountants” dingram s oot intended to provude an
nccurnde represcatatsen of total cost and tedal revenue throughout all ranges of
output. The obyective is to represent the behaviour of total cost and revenwe over the
range of output a1 whach a firm expects 1o be operating within a shori-term planning
harzon. Ths range ol oulput i mpmcn:nbed |13,- the ouipul range hetween po\irn: X
and ¥ in Figure 2.3. The term relevant ronge is used to refer o the cutput range at
which the firm cxpects to be operating within a short-term planning horzon, Thes
rebovant range also broadly represents the output levels which the frm has had expe-
rience of eperating in the past and for which cost information is mailable.

FIGURE 9.3 Accoustoner’y com—volure—profi dingrun
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Yoo can see from Figure 9.3 that, between points X and ¥, the shape of the
sccoumtant’s total cost bne i very similar to that of the econemst’s. Thes s because
the total cost line is only mtended 1o provade o goed approsemation within the relevant
ramge. Within this range. the accountant assumes that the variable cost per unit = the
same throughout the entire runge of cutput. and the total cost lme = therefare lincar.
Mote that the cost function & approximately lincar within this range. It would be
umwise, however, to make this assumplion for production levels outside the relevant
ramge. It would be more appropriate if the aceountant’s total cost line was presented
for the relevant range of output only, and not edtended 1o the vertical axs or to the
ouatpat levels beyond ¥ m Figure 9.3

Fixed cost function

Mot also that the accountant’s foed cost function in Figure 9.3 meets the vertical axis
al a different point to that at which the coonomist’s total cost line meets the vertical
aos. The reason for this can be explaimed from Figure 9.4 The Fred cost level of 04
may be applicable to, say, activity bevel 3 o Q. bat o there were to be 2 prolonged
econpmic recession then cutput might fall below . and this could result in redun-
dancies and shutdeems, Therefore fixed costs may be reduced o 0B if there s a
pralonged and a significant decline i sales demand. Alternatively, additional hxed
costs will be incurred if long-term sales volume s expected to be greater than 0, Owver
2 longer-term time hortmon, the fixed cost line will consest of a serves of step funchions
rather than the horizontal stright lme depicted in Figuere 9.3, However, since within
1ls short-teem |_:||:u1|1ir|g_ horizon the firm expocis o he upnratingh-:bw:cn oulput Levels
3, and ﬂ‘,. v will bz committed, m the short term. o fixed costs of 0A; blul:yuu should
remember that if there was o prodonged coonomic recession then in the lenger ferm
foed costs may be redwsoed 1o 0B,

The fuced cost line for autput levels below: & (1Le. OB} represents the cast of providing
the basic operating capaaty, and this line = the equivalent to the paint where the econ-
omists total cost line meets the vertical axis in Figure 9.3, Because the socountant
assumes that m the short term the firm wall opormde in the relevant range hetween (a8 and
ﬂ']. the sccountant’s fxed cost e 04 in Fig_un: 4.4 represonts the foved costs for the
relevant output range only, which the firm s committed g m the current poriod and
dises not represent the fved costs that would be incurred at the extreme levels of ot
beyond the shaded area in Figure 9.4.

Total revenue function

Let us now comgpare the total revenoe hine for the accountant and the cconomis. We
have scen that the accountant assames that selling prce is constant over the relevant
range of output, and therefore the iotal revenue bine s o strazght lne. The accountant’s
assumption about the revenwe linc is o realistic one in those firms that operate in indus-
tres where sclling prices tend b be fived in the shoet term. A urther Eactar reinforcing
the murq:liun. of a fixed u”ing'pu'inc i that Dnmpr:titinm oy take the form nFmﬂ-pﬁc:
rather than price competition. Morecver, beyond the relevant mnge, inoreases in outpat
may only be pessible by offerng substantial redwctions m price. As it is not the intention
af firms to operate outside the relevant range, the accountant makes no atbempe o
produce accuraie revenue functions outside this range. It might be more meaningful in
Figure 93 o the tota] revenuee ling was presented for catpat levels X and ¥ within the
relevant range, instead of being extended to the left and right of these points.
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FIGURE 2.4 Accoumanr’s ficed cose
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A mathematical approach to cost-volume-profit analysis

Instead of using a degram to present CWF information. we can use mathematscal
n:Ealiunsh.ips. The mathematical a.ppmal:h isa qu.itk:r and more flexble methad of
producing the appropriate information than the graphical approech, and & o partecu-
larly appropriate form of input to0 a computer Anarcial madel

When developmg a mathematical formula for producing CVP information, you
should note that ane = assuming that selling price 2nd costs remain constant per unit
of output. Such an assumption may be valid for unit selling price and vanable coss, but
remember that in Chapter 2 we noted that in the short run fized costs are a constan:
total amount whereas it cost changes with output bevels. As o result, profit per umit
alse changes with volume. For cxample, if fised costs are £100000 for o pericd and
output is 10 000 units, the foed cost wall be £1 per umt. Altematrvely, if output s 5000
units, the fxed cost will be £2 per wnit. Profie per unit will not therefore e constan:
wver varying output levels and it s incorrect to unitize fixed costs for CWP decisions.

Wi can develop a mathematical formula from the Following relationshep:

net profit = {units sold % uns sclling price)
= [{unsts seld x unit vanable cost) + potal hxed costs)

The lallewing sembols can be used o represent the various ftems m the abave equation:

WP = net prodfn
x = unils sold
P = selling price

b = unit vanahle cost
a = tdal Fixed costs

The equation can now be cxprossed in mathematical terms as
NP = Pr—(a + bx) o1y

You should now refer o Example 9.1, This example will ko wsed to ilostrate the
applicatson of the mathematical approach to CVF analysis.



A MATHEMATICAL APPROACH T COST-WOLUME-PROFIT ANALYEIS

Lex Enterprses operate m the leisare and entertainment industry and onc of its
activities & 1o promote concerts at locations throughout the woeld. The company i=
examineng the viabity of a concert in Singapore. Extemated {med costs ane £60 000,
These indude the fees paid to performers, the hire of the venue and advertisng,
costs. Vanable costs consst of the cost of o pre-packed buffet which will be
wiﬂhaﬁndmuumﬁinhkmﬂymmmhmﬁ
is ldecly 1o b in the region of £10 per bicket sold. The propased price for the sale of
a tackect is £20. The management of Lee hive requested the followeng information:
1 Tho number of teckets that must be sold to break-cven (that is, the point at
whach there 15 neither a profit or lass).
2 Hoe mamy tickets must be sold to earn £30 D0 target profin?
1 What profit would result if 8000 bckets were sald?

What sclling price would have to be charged o give a pralit of £30 000 on sales
of B0 tickets, fived costs of £60 000 and varahle costs of £10 per ticker?
How many additional tickets must ke sold to cover the extra cost of
television advertising of EBON0?

-

Let s novw provide the information requested i Example 9.1

1 Break-even point in units {i.e. number of
tickets sold)

Smee NP = Pr— (& + Br) the break-even poent is at a level of output {x) where
a+br=FP-NP
Substituteng the information in Example .1, we have

G0 000 + 1k = 20—
B0 = 1

and sox = G600 tickees (or £120 (00 total sales at £20 per ticket).

An alternative method, called the contribution morgin approach, can also he
uscd. Contribution margin is squal to sales minus variable cxpenses. Because the
varmable cost per unit and the sclling price per unit are assumed to be constant the
contribution margin per unit is also assumed to be constant. In Example %1 pote
that each ticket sold generates a contrihation of £10, which is available to cover foed
costs amdl, after they are covered. to contribute 10 profit. When we have obtained
sufficient todal comtributson to cover fed costs, the broak-cven point is achieved,
and the alternative formuls =

Tved costs

break-even pontinunis = —  ——
£ contribution per uni

EXAMPLE 9.1

a7
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The contrihution rna:rgirt uppm:h can be related to the mathematical Formula
approach. Comsider the pemultimate line of the formula approach; it reads

A60 0 = 1

£l DO
and so g e
£10
giving the contrsbution margen formula

Tmed costs

contribution per unit
The contributson margin approach is thevebore a restatement of the mathemaitscal
formala, and cither techneque can be used: it is 2 matier of pemsonal preference.
2 Units to be sold to obtain a £30 000 profit

Using the cguation 5P = Pr— & + b} and substituting the inflormation m Example 9.1,

we have
E30 000 = £2(kr — {EGL N} + £100x)
EG0 {00 = £l

and =0 x = WHO0 tnckets

I we apply the comtribution margin approech and wish 10 achseve the desined profin, we
must ohtain sufficicnt ceatribution to cover the fixed costs (Lo the break-even point)
plus a further contribution o oover the @rget profit. Hence we ssmply add the target
p\mﬁd tor the fixed costs so that the oquatinn. u:ing the contribution rrnrg.i:n a.ppu'uu:ﬁ'i:.

R e i S wowts - bt prot
contribubion per unal

Thes 15 mercly a restatement of the penultimate line of the mathematical formula,

which reads
DNy = £10x
) D
and so =
£10

3 Profit from the sale of B000 tickets

Substituting in the equation NP = Pr- (i + hx), we have

NP = £ BO0O — (£50 000 + £10 = B000)
= E160 (00 — [£60 N0 + 30 D00y
and so NP = £ Db
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Ali:rnal.i\tlf. WL can a.pp|y the contnbution :n:u'gi.n a.pprua:h_ The total contribution
for the sale of 000 tickets 1= £80 00 {BO00 = £10). To ascertamn the profit we deduct
the fixed costs of £60 000 grving 2 not profit of £200 00

Let us now assume that we wih to ascerfain the impact on profit if a further 1000
tackets are sold so that sales volume mncreases from B000 10 S00 tckets. Assuming
that fixed costs remam unchanged, the impact on a firm’s profs resulting from a
change in the number of units sobd can be deteemined by multiplying the unit contn-
bution margin by the change in units sold. Therclore the mercase i profies will be
E100 000 | 1KY uniks times a unik contributson margin of £10).

4 Selling price to be charged to show a profit of
£30 000 on sales of B0OOD tickets
Apphang the formula for nee profit (Lo Equation 9.1

£30{H0 = BOOOF — {60 D0 + (£10 = SHNY)

= RO - £140 (10
gving BN = £170 (00
and P = £21.25 (1.e. an increase of £1.25 per bicket)

An altcrnatve approach s 1o determine the total reguired revenue 1o ohtain a
profit of £30 000, Thes s £170 000 which s derved from the sum of the fmed costs
{£64 000, variable costs (8000 = £10) and the target profit (£30 000} Dividing the
requircd sales revenoes of £170 000 by the sales volume (800D tickeis) gives a
sclling price of £21.25.

& Additional sales volume to meet £8000 additional
fixed advertising charges

The contribution per unet is £10 and fixed costs will increase by 300, Therefore an
exira H00 tickets must bo sold o cover the addnsonal foed costs of ERN,

The profit-volume ratio

The profit-velome ratio (als known as the contribution margin rotio} s the
contribution divided by sales. It represents the proportion of cach £1 sales
avatlable to cover fixed costs and provide for profit. In Example 9.1 the contr-
hution 15 £10 per unit and the sclling price i3 £20 per wnit; the profit-velume mtio
is (1.5, This means that for each £1 sale a contribution of £0.50 is carned. Bocause
we assume that selling price and contnbution per unit are comstant, the
profit-olume ratio is also assumed to be constant. Therefore the profit-volume
ratso can be computed using etther unii figures o tal figores. Given an estrmate
of total sales revenue, it 15 pnnil!l: o wse the pmﬁl—wnhmc rabio bo estimate total
contribution. For example, if todal sales revenue s estimated to be £200 000, the
total contrebutson wall be E1040 000 (E200 00 » 0.5). To cakulate the profit, we
deduct fixed costs of £60 0, thus a profit of £40 000 will be oblined from wstal
subes revenue of £200 004,

143
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Enpmcnina the ahave mmputatinns in mathematical terms:

M = (Sales revenue % PY ratio] — Fioood costs
MF + Fixed costs = Sales revenue ¥ PY ratio

Thercbore the break-even sales revenue (where NF = 1) = Fized costsPV rato.

Relevant range

It = vital to remember that, aswith the mathematical appraach, the fomulac method can
oaly be used for deamions that resalt in outcomes within the relevant range. Outsade this
runge the unit selling price and the vanahle cost are no longer deenved bo be constant per
unit, and any results chtamed from the formulae that fall awtsde the relovant nge wall be
incorrect. The concept of the relevant mnge is more appropriate for production settings
but it can apply within moo-productiom setimgs. Returning o Lee Enterpriscs in Example
4.1, bel = assame that the caterers” charges wall be higher per okt if ticket sales are below
A0 bt berwver 1 sales exceed 12 000 uckets, Thus, the £10vanable cost rebaics l:mb' ioa
sales volume within a range of 4000-12 000 tidkets. Crutside this range ather costs apply.
Also the number of seats madie available at the venue is leable and the hire cost wall be
reduced For sales of less than 2000 bokeots and increased for sales beyond 12 (00 ickets. In
other words, we wall assome that the redovant range is a sales volume of 4000-12 000
tickos ts and outside this range the resulis af our CVP analysis do not apply.

Margin of safety

The margin of safety indicates by how moch sales may docrease before o loss ooours.
Using Example 9.1, where unit selling price and variable cost were £20 and £10 respec-
tvely and hxed costs were 60 000, we noted that the break-even point was G000
bickets or £120 000 sales value. I salies are expected to ke 8000 tickets or £160 00D, the
margin of safety will be 200 tickets or £40 000, Aliernatively. we can expres the
muargin of safety in a percentage form based on the following rato:

expocted sales - broak-even sales

perocninge margin of safety =

expectod sales
L6 D) — £1.300 D00 i
= 160 D00 S

Constructing the break-even chart

Munagers may abtain 2 dearer understanding of CVP behaviour if the informabion s
prosented in graphical format. Using the data in Example %1, we con construct the
brenk-even chart For Lee Entenprises {Figure 9.5). [n constructing the graph, the fixed
costs arc platied as a single horizontal lme at the £60 000 level. Variable costs at the
rate of £10 per unit of volume are added 1o the fixed costs to enable the total cost line
to b plotted. Fvo points are required o msert the total cost lme. AL zero sales volume
total cost will ko equal bo the fixed costs of £50 D00, At 12 000 undts sales volume total
costs will be £180 {00 consistmg of £120 (00 variable cost plus £60 000 fixed costs. The
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FIGURE 2.6  Break-2ven chan for Exampie 0.1
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total revenue linc s plotbed at the rate of £20 per unit of valame. The constraints of
the relevant range consisting of two vertical lines arc then added 1o the graph: beyond
these lines we have little assurance that the CVP relationships arc valid.

The puiﬂ: at which the 1otz sales rovenue lme cuts the tolal cost line is the :puint
where the concert makes neither a profit nor a boss. This is the break-oven point and is
&N bickets or £120 000 ola] sales revenue. The dstance between the ozl sales revenue
linez aind the togal cost lme at a valume below the break-even point represents losses that
will socur for various sales levels b low G000 tckeots. Similarly, of the company operates at
a sales volume above the break-cven paint, the diffcrence between the botal reveoue and
the total cost lines represents the profit that resulis from sales levels shove 6000 tickets.

51

Alternative presentation of cost—volume-profit analysis

Contribution graph

In Figure 9.5 the fooed cost lime is drown parallel 1o the horrontzl axis, and the vanshle
cost e the difference between the wotal cost line and the fixed cost Bne. An alternatve o
Figure 95 for the duta contained in Example 9.1 is dlustrated in Figure 9.6 This alier-
native presentation s clled a contribution graphe In Figure 8.6 the varable cost line is
drwam first at £10 per unit of valume. The Fooed costs are represented by the difference
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FIGURE @6 Conrribution chart for Exampie 0.1
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hetween the total cost lme and the variable cost line. Bocause fixed costs are assumed io
he o constant sum throughout the entime outpuet mnge. o constant sum of D60 000 for
Food costs is added wo the variable cost lime, which resulis m the total cost bine being
drawn paralle] to the variable cost bine. The advantage of this form of presentation =
that the total contribution is emphasized in the graph, and is represcoted by the
difference between the tetal sales revenuee ling and the total variable cost lme.

Profit-volume graph

The break-even and contribution charts do not highlight the prodit or loss an different
volume levels. To ascertnin the profit or loss figures from a break-oven chart, it =
nooossary b determine the difference hetween the total-cost and wotal-revenue lmes.
The prefit—velume graph is a more comvenent method of showing the impact of
changes m volume on profit. Such a graph is illustrated in Figure 9.7, The horzontal
axis reprosents the variows levels of sales volume, and the profits and losses for the
period are recorded on the vertical scale. You will see from Figure 5.7 thal profis or
lomses are plotted for each of the various sales lovels, and these points are connected
by a profit line. Fvoe points arc required to plot the profit lme. When units sold are
zero a loss equal to the amount of foced costs (£60 000} will be reported. At the break-
cven pomt (zeeo profits) sles volume s 6000 wnets. Therefore the break-cven point s
plotted at the point where the profit line intemsects the horizontal e at a sales
vodume of G000 tickets. The proft line is drawn between the teo pomis. With each unit
sold, a contribution of £10 = ohtamed towards the fxed coste. and the break-even



MULTE-PROGUCT COST-WOLUME-PROFIT ANALYEIE 283

FIGURE 8.7  Profit-volurme graph for Example 0.1
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paint 15 at 6000 tickees, when the total contribution exactly equals the total of the hxed
costs. With each additional unit soldd beyond 6000 tickets, o surplus of £10 per ticket is
obtained. I 10 0M tsckets are sold, the probt will be £40 000 (4000 uckets at £10
contribution). You can sec this relatsonship between sales and profit at 10 000 tickeis
Iram the dotted lincs in Figure 9.7,

Multi-product cost-volume-profit analysis

Cur analysis so far has assumed a single-product setting. However, most firms
pradu:n und sell many prodl.lcl:m' services. In this section we shall consider how we
can adapt the analysis used for a smgle-product setting to a muolt-product scitmg.
Consuder the suation presented in Example .2 You will see that the company sclls
two products so that there are two unit contributson margins. We can apply the same
appraach as that used for o single product if all of the fixed costs ane directly atirib-
utable to products (i.e. there are no common foeed costs) or our analyses focuses only
on the contrthation o common fixed costs, rather than operating profit. We smply
a_pply the una|:f:i:| zpﬂ:abdj' tocach produ.cl as follows:

Dio-luwe washing machine break-even point
= Dirrect food costs (£90 000y Unit contributicn (E150)
= 60} unats
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EXAMPLE 9.2

The Super Bnght Company sclls tea types of washing machines - a de-luxe
model and a standard model. The financeal controller has prepared the
following infermation bassd on the sales forecast for the period:

De-tuxe Stmnilerd

machime muochine Taotnl
Hales valume (onits) 120 )
(£ ) (£p

Unit selling price ki 200

Unit varmable cost 150 110

LUmit contrehutiom 150 ]

Tatal sales revenoes T} DK 120440 A0 DHY
Less: Tatal variable cost S0 DK i (H0 246 DiHR
Cantribution to direct and common HE( D) 54 000 234 Do

Fed coss®

Less: Direct avoidable fmed costs i} Dy 27000 117 Dy
Cantribution 1o commaon fixed costs ) Dk 27 (0 117 CeHb
Less common {indirect) fixed costs 30 DD
Oporating profit TH DD

The commaon fived casts relate to the costs of common fzalities and can only be
wvoided if nesther of the products & sold. The managing dirccbor 5 concermed
that sales may be less than forecast and has requesied information relating to the
break-even point for the activities for the ponod.

Nove

= wats defnod i thise as sales low variahle cosis. Where ded msis ane
decdmmmm:m‘lmﬂmn{lnﬁnﬂjﬂnﬂm:lhpmltl.ukhdl‘rmmu
contribuion casegorkes. The Bem s descefoed asi 0 direc and| and
this s ko o ghe C befng equ o makes less variabie coses, The
second ks afier a fonher deducion of dirscn fxed mns md i decbed s Conefadon wo
COmmOn or Indsecs e o',

Standard wa:]'lin.g machine break-even po'irl.i.
= Direct fixcd costs (£27 0001/ nit contribation (£90)
= 300 units

However, sellmg 600 de-luxe and 300 standard washing machines will generate a
contribution that only covers direct fixed costs; the common Feed costs will not be
covered. A boss equal 1o the common fixed costs wall be reported. The break-even
point bor the firm as a whole has oot been ascertained.

You rmr_\'1l1i|1k that the break-cven p-uinl: far the firm as a whole can be derved if we
allacate the common fmed costs 1o each individual procduct but this approach & map-
proprate because the allocation will be arbitrary. The common Tiked costs cannot be
specifically wentified with either of the products since they can only be avosded if bonk
produocts are not sold. The sofution to our problem is 1o convert the sales volume
measure of the indrvidual products intoe standard batches of products based on the
planmed sales mix. You will from see from Example 9.2 that Super Bright plans o scll
1200 de-lume and &M stzndard machines gving o sales mix of 1200:600. Reducing the



MULTE-PROGUCT COST-YOLUME-PROFIT ANALYEIS 2BE

The Impact of Volkswagen's Nign breaki-aven point on protitability

In the carly 19905 Vollkswogen AG of Germany roported a large continaing
dedine in carnings even though in 1992 it sold a record 35 millen vehicles
warkd-wade. One of the reasons for the dm:|i.11.i.|15 mehhiEtj’m that ets hroak-
oven point was above 80%. Comsequently, sales had to exceed 9% capacty
hefore profits were reparted. The company had to run its feotory on overtime:
just 1o make a small profit. In contrast, European competitors already had
break-even points below T0% of capacity. To sveroome this problem, steps were
tzkem to reduce fmwed capacity costs that would enable it in the short-term o
head rapidly to o break-even bolow 90K

Source: Asppel, T {L993), VW Chief declares 2 crisks anil prascribes bl acvion, The Wil Sieer
Tnssal, 1 Apeil PB4

sales mix ko the smallest whole numbsor gives a mix of 2:1. In ather words, for the sale of
every two deluxe machenes one standard machine is expected 1o be sold. We therefore
define aur standard batch of products as comprising teo de-lime and one standard
machine giving a contributon of £390 per batch (two de-luse machines at a contri-
bubion of £150 per et sald plus one standard machme at a contrbubon of £90),

The beeak-even po'in.i. in standard batches can be calculated |:|3,- |:|i.115 the same
break-even equation that we used for a single product =o that:

Break-cven number of batches = Total foed costs (£156 000 Contribution margin
per hatch (£390)
= 40 baiches

The sales max used 1o define o standard barch (2:1) can be now be wsed to convert the
break-cven pomt [ measered in standard batches) into a break-even point expressed in
terms of the required combination of indivedual products sold. Ths, 800 de-fuse
maschmes (2 3 400 and 400 {1 3 44040) standard machmes must be solid o break even.
Thi following profit statement verifies thes outcome:

Deluxe muchine  Simorlard machine  Total

Ll sasle] R 400
(g L&) £

Unst contribution margin 150 a0

Contribution to direct and eommon 120 DY 36 000 156 OIHY

fixed costs

Less: Derect foved costs [ (HHY 27 OHH) 117 0y
Coatribubion to common foed costs 3 MR 4 00 LT
Less: Common foed costs A0 OfHY
Ohperating profit 1}

Let s now assume that the actual sales volume for the pcr.incl was 1200 wnits, the
same total vidume as the break-cven volume, but consisting of a sales mix of 600
uniis of cach machine. Thus, the actual sales mix s 1:1 compared with a planned
sabes mix of 2:1. The total contmbuteon to direct and common fixed costs will be
E144 000 {[ 150 = 600] + [£90 = 600]) and 2 loss af £12 000 { £144 D00 contribubion
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— E156 000 tofal fixed costs) will occur. 1t should now be apparent to you that the
break-even point (or the sales volumes required to achieve a target profit] is not a
unigue number: it varses dependmg upon the composition of the sabes mix. Bocause
the actual sales mix differs from the planned sales mix, the sales mix wsed 1o define
a standard batch has changed from 2:1 to 1:1 so that the contribution per batch
changes from £390 to £240 ([1 »x £150] + [1 = £90]). Thercfore the revised break-
even pomt will be 850 baches (£156 000 total foed costs£240 contribution per
batch) which converts to a sales volume of 650 units of cach machine based on a 1:1
sales mix. Generally, an increase m the proportion of sales of higher contribotion
miargin praducts will decrease the break-even pomt whereas increases i sabes of
the lower ma:gin. pu'uciu-cls wall increasc the break-cven pni11.

Cost-volume-profit analysis assumptions

It is exsential that anyone preparing or interpreting CVEF informabon & aware of the
umd:r]'_l.ljn.g la:umpl.iun: an which the information has been pmpumri. 1 these HSSLM-
lioms are not recognized, seriows errors may result and incorrect conclusions may be
drawn from the anah=is. We shall now consider these important assumptions. They
are as follows:

All ather variahles remain constant.

Acsangle procuct or constant sales mix.

Tl costs and total revenue are linear Fum:linnsu‘uu.lpuL

Prosfits are cabeolated on a vamable costing basis.

The analysis applics to the relovant range andy.

Costs can be accurately divided inte their fooed and vanable elements.

The analysis applies only to a short-term tme horizon

Complexsty-related fixed costs do not change.

m o= MmO

1 All other variables remain constant

It has been assumced that all vanables other than the partcular one under consider-
ation have remained constant throughout the analyss. In other words, it = assamed
that valume is the m|3.- fuctor that will cause costs and revenues Lu-cimn‘gz. Howewer,
changes in other variables such as production efficicncy, sales mix, price bevels and
praduction methods can have an important mfluence on sales revenue and costs, B
significant changes in these other varables occur the CVP analysis presentation will
be incorrect.

2 Single product or constant sales mix

CWP analysis assumes that cither a single product 15 sold or, if a range of products &=
sold, that sales will be in accordunce with a predetermmmed sales moe When a prede-
termimed sales mix s used, it can be depicted in the CWP analysis by measuring sules
vilume using standard batch sees based on a planned sales mix. Any CVF analysss
miust be mterpreted carefully if the initial product mix sssumptions do ot bold.
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3 Total costs and total revenue are linear functions
of output

Thee anahis aumes that enitvanable cost and sclling price are constant. This asumpton
sanhy ldkely 1o be vabhd within the relevant range of producton described oo page 243

4 Profits are calculated on a variable costing basis

The analysis usumes that the fixed costs incurred during the period are charged as an
expense for that perind. Therefore variable-costing profit caloulations are asemed. I
absnrpd:'nu-:,nslirta anﬁl calculations are wsed, it is necossary to assume that
production = cqual 1o sales for the analysis to prodict sbsorption costing profies. For
the applecation of OV analysis with an absorption costing system you shoulld refer o
Drruery {2004, Ch. 5.

5 Analysis applies to relevant range only

Earlser in this chapter we noted that CVF analysis s approprate anly for decisions
taken within the relevant production range, and that it is icorrect to project cost and
revenue Fgures beyond the relevant range.

& Costs can be accurately divided into their fixed
and variable elements

CWP analysis assumes that costs can be accurately analysed into their fixed and
variahle elements. The separation of semevariable costs intoe their foed and vanahle
clements is extremely difficult in practice. Mevertheless a reasonably sccurte analysis
s meccssary if CVP analyss is to provide refevant information for decasion-makmg.

7 The analysis applies only to a short-term time
horizon

Al the beginning of this chapter we noted that CVF analysis is hased an the relstionshap
between volume and sales revenue, costs and profits in the shoet-term, the shart-term
being typically a penod of ome year. In the short-term the costs of providing a firm's
operuting cypacity, such = property ks and the salanes of senior managers, ane kel
o be fized in relation to changes in actmaty. Decissons on the ferm's intended foture
potential level of operatmg capacity will determine the amount of capaciy costs to be
incurred. These decissons wall have been made 'pcr\ﬂinl.uh a5 part of the lneng-lulm
planning process. Onoe these decisions have been made, they commot casly be reversed
in the short-term. It takes time to sigmificantly expand the capacity of plant and
machinery or reduce cupacity. Furthermore, plant imvestment and abandemment deci-
siomns should not be hased on short-term Muctuations in demand withen o partscular year.
Instead, they should be neviewed penodically as part of the long-term planning process
znd decisions based on predictions of leng-run demand over several years. Thus
m.pa:il:_l.- costs will tend 1o be fixed m relabon o cha'ngﬂ uf:d.i.ri‘l:.r within short-tesm

257
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perads such as one year. However, over bong-term perinds ssgmificant changes in
valume or product comploaty will couse fived costs to change.

It is therclons assumed that m the shoet term some coses will be fed and woof-
fected by changes in volume whereas other (vanable) costs will vary with changes in
volume. In the short-run volume is the moss mportant variable influencing total
revenue, costs and profit. For thes reason volume is given special atention in the form
of CVP analyss. Yoo should note, hawever, that i the long-term other variables,
hesides volume, will cause costs to change. Therefore, the long-term analysis should
incorporate other varables, besides volume, and recognize that fixed costs wall
increase or decrease i steps in response o changes in the explanatory vanables.

8 Complexity-related fixed costs do not change

CWP amabysis assumes that complesity-reloted costs wall remain unchanged. Cooper
and Kaplan (1987 illustrate how compleaty-related fined costs can increase as a result
of changes m the range of items produced, even though volume remains unchanged.
T.|1|.'y dlustrate the :r\c|a.1.;oc1:l1i|_:| with an |:|:ar|1p||: of two identical p|:m|s. Onc p|:u1|:
produces one million units of praduct A The second plant produces 100 D00 units of A
and 900 DM simelar units of 199 similar products. The first plant has 2 saimple
productson eoviranment and requires limited manufacturing support Eacilitees. See-
ups, expoditing, myventory movements and schedule actvitics are minimal. The ather
plant has a musch more complex production management environment. The 200
prasucts must be scheduled through the plane, and this requires frequent see-ups,
imtn.i.nr_!,- mHvemenis, purl:hac n:cr:iph and irlspctl.;m'u. Tar handle ths n:|r|1p||.'xily.
the supparn departments” foved costs must be langer.

Couper and Kaplan use the above example to illustrate that many so-called fixed
costs vary not with the volume of items manufactured bue with the range of foms
produced (i.c. the complexity of the production process). Complexity-related costs da
not normally vary significantly in the short-term with the volume of production. 1f a
change in valume does ot alter the range of products then ot s likely that complexsty-
refated fixed costs will not abter, but if volume slays comsiani and the runge of hems
produced changes then support department fived costs will eventually change booause
of the increase or docrease to product compleaaty.

CVF analysis assumptions will be violated if a fism secks to enhance profitabiliey
by product proliferation: that is, by introducing new varinnts of products based on
short-term contribution margms. The CVP analysis will show that profits will
increase as sales volume increases and fooed costs remain constant i the shost-teem,
The mcrcased pmﬂu.cl ﬂivnmil‘:.r. hovwever, will cause um'lpbm:it_!,--r:lat:d fixed costs ta
increase in future periods, and there is 2 danger that long-term profits may decline as
a result of product proliferateon. The CVP analyss incorporates the fixed costs
required 1o handle the deversity and complexity within the current product range, but
the costs will remam fived only if diversaty and complexity are not mereased further.
Thus CVF analysis will not capture the changes in compleaty-related costs arising
from changes m the range of items produced.

Cost-volume-profit analysis and computer applications

The catput from a CVF model is only s good as the input. The analysis will mclode
assumpisons about sales mix, production efbciency. price levels, otal hixed costs,



variahle costs amd :.l:]rmg pl'iDE per umsk. Db'vimlsLl,-. cslimates :tg,uc!irg these variahles
will be subject to varymng degrees of uncertainty.

Sensitivity analysis 15 one approach for coping wath changes in the values of the
variahles. Sensitivity analyss facuses on how a nesult will be changed if the onginal
estimates or the underlying assumptions change. With regard to CVF analysis, sens-
trvity analysis answers questions such as the follewng:

1 What will the profit be if the sales mix changes from that oniginally predicied?

2 What will the profit be if fixed costs increase by 10% and vanable costs decline
by 57

The widespread wse of spreadshoct packages has enabled management accountants i
devclop CVP computerized models. Manzgers can mow consider alternatve plans by
keying the information into a compater, which can quickly show changes hoth graphi-
cally and numericafly. Thus managers can study varsous combinations of changes in
selling prices, fined costs, variable costs and product mix, and can react qusckly
without warting for formal reports from the management accountant.

Thac Following items relate: o the bearming objcctives Extod at the beginning of the chapter.

® Describe ibe differences between the scoountant’s and the econumiss’s model of
cowt—valume —profit unalysis

The majnr differences are that the total cost and total revenue functions are
curvilinear in the coonomist’s model whereas the accoumtant™s model assumes
linear relationships. However, the accountant’s model is intended to predect
CWP behaviour only within the relevant range, where a firm is likely 1o be oper-
ating on constant returns to scale. A companson of the two models suggested
that, within the relevant range of activity, the total costs and revenue functions
are Farrly similar.

Jsatify the ose of lineor cost and revenne fonscions in the scomminmt’s mordel.

Within the relevant range it is generally assumed thit cost and revenue functions
arc approsmmately linear. Quiside the relevant range lincanity s unhkely to
apply. Care is therefore required in interpreting CVP relationships aatside the
relevant range.

= Apply the mathemotical approach to seewer questions similor to thuse Evied in
Example 9.1,
In Example 9.1, the hreak-even pomt was derved by divading fced costs by the
contrshution per unil, To ascertam the mumber of units sold w0 achicve a target
profit the sum of the fomod costs and the target profit is dvided by the contrdbation
peor umit.

Construct break-even, contribwiion ond prafit—oleme graphs.

Managers may obtain a clearer understandimg of CVP behaviour if the information
is presented mographical format. With the break-even chart the foed costs ane
p!nll.ll:d s a:i.ngk horizomtal line. The total cost line 15 p|ul1|.'d |1:f a.ddi.ng variahle
costs 10 fived costs. The reverse situation zpplics with o contribution graph. The
varahle costs are plotted firsst and the foed costs are added to vanable costs o plot

EUMMARY 2B8
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the total cost line. Because foed cosis arc assumed to be a constant sum ﬂ'lmng-nlul
the output range, the total cost ling is draen parallel to the vanable cost line. The
break-cven and contrbation graphs do oot highlighe the profit or loss at different
cutput bevels and must be ascertained by companng the differences botween the
todal cost and tofal revenee lmes. The profit<olume graph shows the impact of
changes m valume on profits. The profits and losses are plotted for cach of the
various sales levels and these are connected by a profit line. ¥ou should refer o
Figures 9.5-9.7 for an illustration of the graphs.

® ldentify nnd exploin the pssemptions on which cost—velome-profii unolysis s
basel.

Cast-vol profit analysis = based on the following assumptions: (a) all van-
ablos, other than volume, remain constant; (h) the sales mix remains constany
() total costs and revenues are lincar functions of oatput; (d) profis are calco-
lated on a variable costing basis; (¢ the analysis applics only to the relevant
rAnge; [f!l costs cam be a.c\cuntni_\- dinded inio therr ficed and vanable clements;
(®) the analysis applics only to a short-teem honzon, and (h) complexity-related
[xed costs do ot change.

® Apply cosi-ymlome-profit onadysis in o molti-product seiting.
Moulti-product CWP analysis requeres that an asumpton is made concermnmg the
cxpected sales mix The approach that is used is to convert the mult-product CVP
analysis meo a single product analysis based on the asamption that oatput conssts
of standard haiches of the ruu|li.pl: pmﬂu.cl: hased om the r::l.p:cll:d sales mix.

Hewever, you shauld note that the answers change as the sales mix changes.

._'f- '!. Key terms and concepts

hreak-men char (p. 250) imcreasing returns bo scade (p. 245)
hreak-men point (po 245) muargin od safety (p. 250
complexity-related oosts {p. 158) prafii-vodome graph {p. 252§
comtributicn graph (p. 251% profit-volame ratio (p. 249)
comtributicn margin (p. 247) relevant range (p. 245)
commiribution mangin ratia (p. 245) sensitivily amalysis {p. 154%)

decreasing retums o scale (p 243)

Key examination points

Students tend o expericnce binde difficulty in proparing break-cven charts, but many
cannol constroct profit-volume charts. Remember that the horzontal axes represents
the level of actwity, while profiilosses are shown on the vertscal aos. The maximum
loss 15 at zero activty, and = egual to fived costs. For practice on prepaning a

profit—volume chart you should attempt Review problem 9.24 and compare your
answer with the sohuteon. Students also expericnce difficulty wath the followang:

1 coping with mult-product stuations:

2 caloulating the break-even point when total sales and costs are given but no
information is given on the unit costs;

3 cxplaining the ptions of CVP analy=e




COET-VOLUME-PROFIT AMALYEIS AND COMPUTER APPLICATIONS

For mu|ti.-pn:|du.|:t sifuations hieti] should hase FOHUL ANEWET 00 the avETage contribution
per unit, using the approach shown in Example 9.2, Review problem 827 requires the
computateon of a break-cven pomt in a multi-product setting. When unst costs are not
gven the break-even pomt m sales value can be caloulated as foll ows:

total estimated sales

Fixed costs = el Aot - L
tolal estimated contribution

Fixned costs
profit - volume mibo

¥ou should refer to the solutions e Review probloms 815, 9.1% and 9.25 for an ifus-
tration of the applecaton of the above approach.

281






Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nl:!h:m: with solutions for this d'la.pl:r are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

91  Provide examples of how cost—vol profit analyss can be used for
92  Ihstnguish between the 11's and the aoc "s approuch to
cast-volume-profit analysis. (pp. 242-45)

9.3  Explain what = meant by the term *relevant range”. (p. 247)

94  Define the term ‘contrbution margn’ (. 247)

85 Define the term *profit-velume rutio’ and explain bow it can be used for
cast-volume-profit analysis. (p. 249)

96 Describe and distinguish betwoen the three different approaches of presenting
cost-valume-profit relationships in graphscal foemat. (pp 250-53)

97  Describe the ssumptions umdedying cost-volume—prodat analysis. (0 256-5)
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28  How can a company with multiple products use cost-volume—prafit analyss?

(. 253-8)
0.8  Explain why the break-cven point changes when there s o change in sabes mix.
(pys. 255-6)
040 How can senstivity analysis be used in comjunction with cost—volume—profit
analysis? (pp. 255-9)

Review problems

811 Consider the following graph for total costs and total revenue;

Total costs

Total revenug

E Covisraienus

At which point on the abave graph = it most likely that profies will be maemaed?

=R -

ACCA Paper 1.2 - Financial Information for Management
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ASSESEMENT MATERIAL 286

A compamy has established almd@cll.'d sales revenue for the E.rl.lmmhg pcrin-rf
of £500 (i) with an associated contrdhuron of £275 (00 Fived producison costs
are £137 500 and fived selling costs arc £27 500

‘What is the break-cven sabes revenue?

£75 625

£50) TS0

250 (MY

E30H) OOy

opn=e

ACCA Paper 1.7 - Finaacial fnfo e for Miriang
A company wishes 1o make o prafit of £1500000. It has fved costs of E75 000
with a Cf% ratio of 0,75 and a selling price of £10 per wmik.

How maey unss would the company need to scll in order o achieve the
required level of profn?

10 (NN umiis

15 (M) umits

22 500 units

30 (N0 units

=Rl =

ACCA Paper 1.2 - Finencial information jor Mornagement

A company has caboulsted ris margin of safiety us 20% on budgeted sales and
tadgeted sales are S000 units per month,

Whiat would be the budpclm‘] Toed costs if the bullgl:!:d contribubion was
£35 per unit?
A E 10NN NHD

ACCA Pper 1.7 - Fingincial fnformatian for 1

H Limated manufactures and sells fvo prudu.cl:.! and K. Annual sales are
expected bo be i the rmtio of 121, K:3. Total annual sales are planned to be
£420 00, Product J has a contribution to sales rmisa of 406, whereas that of
praduct K = 50%. Annual fixed costs are estimated to be £1200 000

The budgeted break-cven sales value (to the nearcest £1000):

E196 (MY

E2(H DD

253 (MY

£255 DMy

cannat be determined from the aboee data,

mEnm e

CIMA Stage 2
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9.16

5. 18

Z ple currently sells products Aye, Bee and Cee in equal quantities and at the
same selling price per unit. The contribution to sales mio for product Aye s
40 for product Bee it is 50F% and the 1okl is 48%. I fixed costs are unaffecred
by mix and are currenthy 20% of sales, the effoct of changeng the praduct mex e

Aye 407
Bee 5%
Cee  I5%
is that the total comributiontotal sales ratio changes to:
A 2Td%
B 453%
C 474%
D 484%
E ai4%

CIMA Seage 2

E plc operates n marginal costing system. For the forthoommg year, variable
costs are huedgeted 1o be 6065 of sales value and fixed costs are budgeted o be
10%: af sales value.

If E plc imcreases its sclling prices by 105, but of fmed costs, variable costs per
it and sales volume remain unchanged, the effect on E ple's contnbution
mH h:
A adecrease of 2%
B an mcrease of 5%
T an increase of 1068
D' anmcrease of 25%
E  an mcrease of 66°5%
CIMA Stage 2

A manufacturer of cell phones 1s considermg the following actions. Which of

these = likely to increase the manafacturer’s OS5 {contrdhubion/sales) rabo?

(5 taking advantage of quantity discounts for bulk porchases of material;

{m} intraducing training programmes designed to improve labour efficiency;

(mi} folbawing the actions of o competitor whio has cut prices suhstantially;

() reducimg exports te countrics where there is micnse price competition;

(%) offenmg retaibers a lower price o they display the product mare
prammently.

A (i, (i) and (v)

B (il (if)and ()

C (i) {iin) amd {iv)

D (i), (ivhand (¥)

CIMA M, t Accounting Fund

Ly



.18

920

821

ASSESEMENT MATERIAL

Z plc makes 2 single product which it sclls for £16 per unst Fixed costs are.
£76 800 per month and the product has a contribution 1o sales ratio of 2075,
In a penod when actual sales were £224 000, Z plo's margin of safety, in unsts was
A 20N
B &0
C Bl
o 1248M0
E 1400
CIMA Stage 2

The following information 1s required for sub-questeons (a) and (k)
W Lt makes Jeather purses. It has drown up the following budget for fts nest
financel persod:

Selling price per wnit 511460

Varinhle production cost per unit §3.40

Sales commission 5% of selling price
Fixed production costs 5430 500

Fixed sellmg 2nd administration costs 5198 150

Sales Qi 000 umits

() The margin of safety represents
A 5.6% of hadgeted sabes
B 8.3% of hadgeted sales
C  11.6% of budgeted sales
0 14.58% of budgeted sales

(b} The markcting manager has indicated that an increase in the sclling price
to 1225 per unit would not affect the number of umits sold, provided thae
the sales commassion & increased to B% of the sclling price.
These changes will cause the beonk-even point (o the nearest whole
number) te be
A T1033units B T6blbunts C T9EMWonits D BT 070 units

CEMA - M i Accounting Fimd nials

]

The following infermation is required for sub-questtons (a) and (k)

L Fadal s

| f=m Total cost

Costs and rovonu (5}
J

[+] T h
Output and sales unitsl

287
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The company cxpecis Bo sellh anits in the next :u:l:n-unting pcr;od.
{a) The margin of safoty 5 shown on the dingram by
A Kk B m =] D p
{h1 The effect of an increase in fixed costs, with all other costs and revenues
remaming, the same, will be
A anincreasc inm
B unincreasc in k
T anincrease inf
' areduchon i p

TR — Maingeraeil A ek Frsnds e
0.22 The deagram shows the profit-volume chart of Z Lid for its last accounting
pernad. The company made a prodit of Sw duning the period.

Frafi (£ 4

L

_,,—'-"'Ff T Salkax oesrr

daz (¥

{a) Anincrcase in the fmed costs per pernod (assuming the selling price pee
unit and the vurahle cost pe=r umt remam uuclmng,nd'l. will result in
{1} areductionmr
(i} an increase inw
{ii1) a reduction m 1.
(v} no chiange 0
(b} The following results were achieved m the last accountmg peniod:
r = S50 D00 w = 516 (00 £ = B0 units 1 = 250 units
The company expects to make and scll an addssonal 1400 units in the next
accoumting perkd. 1§ variable cost por unit, sclling price per unit and total
fmed costs remain unchanged, the effect on prafie will be
{1) anincreass of $10 500,
{u) anincrease of §21 210
{11} an increase of 528 D00,
{iv] an increase of $57 500,
CIMA M

(vl t Acconsiing Frimod fit's



ASSESEMENT MATERIAL

923 Abreak-gven chart is shown below for Windhurss Lid.

_|J|

¥

You are required:
(1} toudentefy the compements of the break-even chart labelled pogrs, om0,
w,x amd y;
¥ ks

(i) tosuggest what cvents are represented at the values of x that are labelled
m and a1 on the chart;

(3 mrmrkyy
{121} b assess the uschulness of break-even analysis to senor management of o
small company.
{7 muznkr
NCAEW Maragesmens Accowning

924 Preparation of hreak-even amd profit-velume prophs

ZED ple manufactures one standard product, which sells at £10. You arc

required ba:

(a} prepare from the data geeen bebow, a break-even and profit-volume graph
showing the results for the six momths ending 30 Aprd and 1o determine:
(1) the fixed costs;
(u} the variable cost per unit
(i} the profit—volume it
() the break-even pomt:
(v} the margin of safeby;
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Muomih Sules Profitilnssy
| umits {E)
Movember 0 i A 0HR
Decembar 35 K] b MR
Tarmuary 15 Dioed {210 DIHKy
February 240 16 00
March 26 (00 244 HHN
Apil 15 Do [ & (HHN)

(b} decuss the msatzons of such a graph;
(e} explain the use of the rebevant range in such a graph

[ ¥ markr)
CIMA Cont Accorumiing 2

Preparation of n contribution proph

Z plc operates a single rotail outlet sellmg divect to the public. Profit
stntements for August and September are as follows:

\ugust September
Fales B0 (00 T O
Cost of sales 30 000 55 (0{H}
Ciross profit 0000 35 0
Lest
Selling and distribuation & 0 O (MY
Administration 15 000 15 (HHY
Met profit 7 11 00
Required:
{a) Use the high- and low-points technque (see Chapler 107 ta sdentify the
hehaviour of:
{1} oost of sabes;

() selling and distrhution costs:
(i) administration costs.
{4 markr)
(b} Diraw a contribution break-cven chart and sdentify the monthly break-even
sales vahne and arca of contrbution.
{60 prardker )
(£} Assuming a margn af safety equal to 30% of the break-even value,
calculate Z ple's annual profit.
{2 marks)
(d} Z plc is now considering opening another retail outles sclling the same
praducts. Z ple plans to use the same profit margins m both outlets and
has estemated that the speaific fixed costs of the second outlet will be
E100 D) per annwm.

7 plc also expeocts that 10%: of it annual sales from s casting owtlet

would transfer to this second outhet if it were 1o be opened.

Calculate the annuml value of sales required from the new outlet in order 1o

achieve the same annual profit as previously obtamed From the single outles.
{F mrarks)
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ABSESEMEMNT MATERIAL

(e} Briclly describe the cost accounting requirements of organizations of
this type.
{4 mmEnks
(Toateel 25 manksy
CIMA Cost Accounting Stape 2

Preparation of & breank-evem chart with step fived costs
Toowomba mamifactures varous products and uses CVP analysis to establish
the mmmamum bevel of production go crswre profitabiliy.
Fined costs of £50 000 have boen allocated vo o specific product but are
cxpected b increase o £100 D00 once production exoceds 30 00 units, 25 a
new factory will need o be rented m order o produce the extra units. Variable
costs per unit ane stable at £5 per unst over all kevels of activiey. Revenoe from
thes product will be £7.50 per unt.
Required:
(n) Formulate the equations for the tetal cost at:
(1) less than or equal to 30 000 units;
{11} mare than 30 000 units.
{2 kx|
(b} Prepare o break-cven chart and clearly identify the break-even point or
ponis.
{5 ks |
{£) Discuss the implications of the results From your graph in (b} with regard
tos Toawomba's production plans.
{2 ks
ACCA Paper 1.2 - Finenciol information jor Moragement

Chamges in sales mix
X¥Z Lid produces two products and the ollowing budget applies for 20 x 2:

Produoct X Frodect ¥

i) i
Sclling price a 12
Variahle costs 2 -4
Condribution margin 4 B
Fuxed costs apporbioned FA LR ] £2000 000
Units sald 0 D00 A0aon

You are roguired to calculate the broak-cven paints for cuch prodwct and the
campany as a wholc and comment on your findings.

ari
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228 Nen-grophical C¥VF analysis
The summarized prodit and boss statement for Excaye ple for the bst year s

us follows:
[ELC1HH [LAL]
Sales (50 000 units) 100}
Direct materials 350
Dhrect wages il
Fixed producton overhead il ]
Vartable production overhead 50
Administratson overhoad 150
Selling and destnbubion overhead 120
100
Profitloss) Lo

A i recent board meeting the directors discussed the year's results, following
which the chairman asked for suggestions to improve the situation.

You are required as management accountant, to cvaluate the following
alternative propasals and to comment brefly on cach:

{a} Pay salesmen 2 commssson of 105 of sales and thus increase sales to

achicve break-oven point.

{5 mvarkr)
(b} Reduce sclling price by 10%, which it s estmated would increase sabes
volume by 305
{F mrarkr)

(e} Increase direct wage rates from £4 to £5 por bour, 25 partof a
praductivity/pay deal. It is hoped that this weuld increase production and
sales by 205, bat advertising costs would increuse by £30 000,

{4 mrarks)

{d} Incrcase sales by additional advertsing of £300 (00, with an mcreased
selling price of 20%, sciting 2 profit margin of 105,

{8 imrarks)
{Todal 20 markr)
CIMA PI Cost Accounting



Cost estimation and cost behaviour

i of vital mportance for decsion-making, planning and control. The preparation of
W h1ndg;u|§,_1l15- prosduction of pe_:ﬁ:u'mar!m reports, and the pm_mm_l:muf relevant costs
" ‘nrdﬁmmmnud:pencl|:rr|.n:|u|l:||unhmal::nf:l:uts.u.nflrlulmgunhmuh:lwe:nfmd
and vanable costs, at different activity levels,

Unfortunately, costs are oot casy to preduct, smce they behawve differently under
different circumstances. For example, direct labour can be classified as a vanabde cost
where a company uses casaal lsbour hired on a daily basis so that the employment of
labour can be exactly matched to meet the production requirements. In contrast,
direct labowr may be dassified as a step-foed cost for actintees where a ficed number
nfpenph:. are cmpluj'm] andd thas rumber is maintained even when there ma tomparary
reduction in the quantity of the activity used. Depreciation s often guoted as o non-
variahle cost {alse known as o fixed cost), but it may well be varinble o assece value
declines in direct proporton 1o usage. Therefore we cannat generalize by categaromg
direct labour us a vanable cost and depreciation as a non-variable cost.

Many costs are fairly casy to classify as purely varable (c.g. diroct materials), fived
{c.. rental of cquipment). or step-fived (.. labour costs) but others fall mio 2 mixed-
cost category (alse known as semi-vanahle costs). In Chapter 2 it was pomied out that
a scmi-variable cost is a cost that has both a fived and varizble component. For

:‘.-._F] _.-IF-;-I Determining how cost will change with output or other mensarable factors of acinaty
B

LEARNING OBJECTIVES

After stucymg this chapter, you should be able to:

» sdentfy and descnibe the different methads of estimatmg costs;

# caleulate regression equations wsing the high-low, scattergraph and least-sguares tochmigues:
» identdfy and explain the six steps requered to estimate cost functions from past data;

» oxplain, calculate and interpret tests of relinbilin;

o explzin the meaming of the term ‘correlation cocfficeent”.
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txarnph:.. the cost of maintenance is 2 semi-vanahle cost :nnsi!ing ufplan:n:d mainte-
nance that s undertaken whatever the activity, and a variable clement that is derectly
related o actrvity. Thus, it i the semi-varable costs that we need 1o separate mio theer
Fixed and variable categaries.

Frequently the only information that s avadlable for a semi-vanable cost & the cost of
the activity and a measure of actevity usage. For example, records may only be avadable
for the total cost of the maintenance actnaty for a given period and the rumber of mam-
tenamee hours used dunmg that period. To separate the tolzl cost into ss foed and
varishle elements it is necessary tonse one of the vechnigues descedbed in thas chapter.

A mnjor obgective of the chapeer i 1o ascertain the activity measure o7 cost driver
that excris the ruajnr mibuence of the cost ol 2 pcu'l:il:ular :di:ilj'.ﬁ. cost driver can be
defined as any factor whose change couses a chunge in the total cost of an actvity.
Examples of cost dervers include direct labour hours, machine hours, units of catput
and number of production run set-ups. Throughout this chapter the terms ‘cost-
driver’ and ‘actnity measure” wall be wed synonymously.

General principles applying to estimating cost functions

Before we cansider the vanous methods that are appropriste for estemating costs, we
noed 1o look 21 some of the iwems that will be used. A regression equation identibies an
estimated relationship between a dependent variahle {oost) and ome or more mde-
pendent variables (L an activity measare or cost driver) based on pest sheervaiions.
When the eguatson incledes only one independent varable, it 15 referred 1o ax simple
repression and it s pessible in thas situation to plot the regression equation oo a graph =
a regression bine. When the cquation inclodes two ar more independent varables, it =
referred baas multiple regression. I there = only one independent variable and the rela-
tonship i lincar, the regresaon line can be descrbed by the cquation for a straight Bne:

y=a+hr

Assumuing that we wish to express the relationship between the depenident variable
(cost) and the independent variabie [actvity ), then

¥ = total cost for the period at an activity level of x

a = total non-variahle (foed) cost for the period

b = average vanable cost per unit of activity

x = valume of activity levels or cost denver for the period

If non-variable (fixed) costs for a partscular period are £3000, the average unat
varahlc cost s £1. and direct shouwr bours represent the cost drver, then

total cost = £3000 + [£]1 = direct labour hours (1))

y=a+br
o that

¥ =E5000 + £lx



COST EETIMATION METHODE

Thie term cost fanction & also used to refer be a regression cquatson that describes the
relatsonship betaeen a dependent vanable and one or more mdependent variables.
Cost functions are normally estimated from past cost data and actvaty bevels. Cost
estimation begins with measuring past relabonships between total cosis and the
potential devers of thase costs. The ohjoctve is 1o use past cost behnviour patterns as
an aid to predicting future costs. Any expected changes of circumstances in the future
will require past data 1o be adjusted in line with future expectations.

There is a danger that cost functions derved from past datn may be duc 10 a
spurivus correlation m the data which can end at any time without warning. High
correlation is oaly likely 1o continue if the relationship between the variables is
m:uﬂy plau.siba:. Cost functions should not be dernved sn]r:i]' an the bass af
past chsorved statistscal relationships, The natore of the cheered statistical rela-
tranship should make sense and be sconomically plausble. 1f these conditions do not
cxst one cannot be confident that the cstimated relationshap will be repeated when
the cost function is used 1o predict outcomes using o different set of data.

Economac plausibility exists when knowledge of operations or logec implees that a
causc-and-effect relationship may exist. For example, the number of component parts
sa ancrl.ﬁn| cost drver for material Eamﬂiﬂg costs smee the groater the mumber af
parts the higher the material handling costs. Loge suggests that a potential causc-and-
elfect relationship cxists.

ars

Cost estimation methods

11“ MI“’J‘D& JF'PTM-LE“‘D oosl mlimﬂ.“‘“ﬂ 'n'i“ hE I.'.l:m'linl:l:‘

cogmeering methods;

inspection of the accoants method;

graphecal or scatbergraph method;

higb-lw method:

least-sgquarcs method

These approaches differ in terms of the costs of undertaking the analysis and the

accuracy of the estimated cost unchions. They are not mutually exclussve and diferent
methods muy be used for diffcrent cost categories.

BOE W ke

Engineering methods

Engineering methods of analysing cost behaviour are based on the we of cngincering
anahyses of technalogical relationships hetween inputs and outputs - for example work
sampling and time and mobon studses, The approach is appropriate when there s a
phsical relationship botween costs and the cost dever. The procedun: when andier-
taking an cngincoring studhy is to make an analyss based an direct obserations of the
urldc:rlfi.ng ph.yn'ﬂ| qlurllil;cs n:quin.'d for an a:ti\li!y and then to convert the final
resalts inlo cost estimates. Enginocrs, who are fumiliar with the technical require-
mants, estimate the quantities of materals and the labour and machme bours requered
for variows operations: prices and rates are then applied to the physscal measures 1o
obtain the cost estimates. The engincering method is uschul for estimating costs of
repelitive processes wheore input-outpat relationsheps are clearly defmed. For example,
this method is usually satslzctory for estrmating costs that arc usually associated with
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direct matl:ri:ﬂs. labour and machine 1:ir|1|:-. because these items can be din:d!_l,-
whseeved and measured. However, the enginecring methed is not a method that can be
used for separating semi-vanable costs mio their foed and vanable clemenis

The engincering method is not restncted to manufucturing activitees. 1t can alsa be
apphicd o welbstructured administrtinee and selling activities such as yping. imvoicing
and purchasmg. It is not gencrally appropriate, hawever, for estimating costs that arc
difficult to mssociate dircetly with individual wnits of output, such as many ypes of
wverhead costs, since these items cannot easaly be derectly ohserved and measured.

Inspection of the accounts

The inapection of accounis methosd requires that the departmental manager and the
acoountant mspect each itlem of expendsture withm the accounts for a particular
penod, and then clusstdly cach item of cxpense 25 2 whally fixed, wholly varable or a
semi-vanahle cost. A single average wnir cost figure is sclected For the items that are
cabegonized as variable, whereas o single tofal cost for the penod is used for the flems
that are mtcgm'i::d as [ixed. For semi-variable items the dr:pcu'h'rbcrt‘lﬂ manager and
the zcoountant agree on a cost function that appears 1o hest describe the cost
behaviour. The process & illustrated in Example 1001,

Mot that repairs and maintenance have boen classified as 2 semi-vanable cost
conssting of a varabbe element of £005) per unit of output plus £5000 non-vansblc
wast. A check on the total cost caloulation indicates that the estimate of 2 unit varnable
cost of £24.50 will give a total vartable cost of £245 000 at an output level of
10 00 wmits. The non-varable costs of £50 000 are added 1o the 10 produce an esti-
mated total cost of £295 IO The cost functson is therefore p = 50000 + £24.500. Thes
cost function is then used for estimating total cost contre costs at other cutput levels.

You will see from this example that the analysis of cosis inte their vanable and
non-variable elements s very subjective. Also, the latest cost details thae are
available from the accounts will normally be wsed, and ths moy not he ypecal of
either past or future cost behaviour. Whenever passible, cost estimates shouald be
hased on a serves of chservations.

Graphical or scattergraph method

This methad imvolves plotting on a graph the total costs for cach actmaty level. The total
cost i represented on the vertical (Y axis) and the actty levels are recorded om the hon-
sonital [X ams). A straight ling is fitted o the scatter of plotted paints by visaal appros-
mabion. Figure 1001 iustrues the procediene usng the data presented i Example 102

You will sec by refornng o Figure 101 that the mamtenance costs are plotted for
each acivity level. and a strasght line s drawn through the middle of the data points as
disely as passible so that the distances of abservations abave the line are equal to the
distances of observabons below the line.

The point where the straight line m Figare 1001 cuts the vertical aas (1.c. £2400)
represcnis the non-varable costs, item a in the n:;r:ninn. fnrrnuh_}' =ua + hr. The umt
varszhlc cast b in the regression formula = found by chserving the differences beoween
any two paints on the straight line (see the dashed line e Figare 10,1 for ohservations
of 160 and 240 hours) and completng the following calculations:

difference in cost - E£720—ES60
difference inactvaty 240 hours — 160 hours

=E2 per howr
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The Follewing cost information has been obtained from the lotest momibly ~ SOAMPLE 101
accounts for an output level of 10000 units for o cost contre.

LEF
Threct muterials UM} DHHY
Dhrect labour 140 DM
Indirect labour 30 DD
Diopreciation 15 D0HD
Repairs and maintenance B (11011
295 DN

The departmental manager and the accountant examane exch item of expense
amd .lna]:_ﬂlu the EXPEMSCs intes thear variahle and non-varmble clements. The
analysss might be as follows:

Uit Taotal
vorizhle momn-variahle
crat cirsl
] 141]
Direct material 1000
Direct labour 1400
Indircet labour 3 D0
Dieprecetion 15 D
Repairs and mumicnance 050 5 DHHy
2450 S CHHE

FIGURE 10.1  Graph of mimenarce coss af different activily levels
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EXAMPLE 10.2

The total maintenance costs and the machine hoars for the past ton four-weckly
aceounting periods were as follows:

IFeriod Muochine howrs ¥ Mlnimtenance cost ¥

a60
A0
480
1200
H00
640
560
1200
HE0
440

ZUEEEUEREE

You are

el s e e T S e R

L

Th caleulation is based on a comparison of the changes in costs that can be ohserved
on the straight linc betweon activity levels of 160 and 240 howrs. This gives a
regression formula.

y=E40 + £k
Ifx s assigned a value of 100 howrs then
=T+ (23 100) = £440

The graphical method is simple to ose. and it provides a welul visual indecaton of any
lack of correlation ar erratic behoviour of costs. However, the method suffers from the
disachvantage that the determination of exactly where the straight fine should Gl =
subpectve, and different people will draw different lines with different slopes, grving
different cost estrmates. To overcome this diHiruhy. it = pr:f:rabl: 1o determine the
line of best fit mathematically using the kenst-squares method.

High-low method

The high—lew methed conssts of selocting the periods of highest and lowest activiey
levels and comparing the changes in costs that result from the two kevels, This
approach is illustrated in Example 103

The mom-variable (fed) cost can be estimated at any level of activity {zssuming a
constunt unit variable cost) by subtracting the vanable cost portion from the tatal cost.
A2 an activety level of 5000 units the total cost is £22 000 and the il vanable cost =
E£10 000 {5000 units at £2 per umt). The balance of £12 00 is therefore assumed 1o
represent the non-vanable cost. The cost function & therefore:

y=H£12000 + £1x
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The monthly recordings for output and mamicnance costs for the past 12 BRSNS

‘months have boen examaned and the following information has been extracted
{or the lowest and highest output levels:

Valume off Muimtenamce
prodectinm custs
Iomiits | (E]
Lawwest aciwvity 5 {HND el 1]
Highest actnaity L0 NI 32 (e}

The variable cost per unat is calcalated as follows

diffcrence in cost _i!ﬂl:ﬂ}_ﬂ el e
T T T Pet o

FIGURE 10.2  High—low merfod

Tl ot [
=]
g
5]
?\\

1o00n
o A ]
5000 noon
Units of outpn

The method is ilhustrated in Figure 1002, with poants A and B representmg the hewest
and highest outpat levels, and TC, and TC, reprosemting the todal cost for cach of
these bevels. The other crosses represent past cost shscrvations for cther output bevels.
The higher siraight line joaning the observations far the lowest and highest acivity
levels reproscnt the costs that would be estrmated for cach activity level when the
hegh—lom: method is wsed.

You will see from the illustratson that the method ignores all cost ohservations
ather than the ohscrvations for the lowest and Eig]'n:st Hl:t.n'ilj' bevels. LlnEnu'tunulnb_\-.
cost observations at the extrome mnges of activity levels are oot always pypical of
normal operating conditions, and therefore may reflect abnosmal rather than normal
cost relationshaps. Figure 102 indicates how the method can geve inaccurate cost esti-
mates when they are obtained by obscring only the highest and bewest output levels.
It would obvicusly be more appropriate to mcorporate all of the available ohserva-
twoms mio the cost estemate, rmither than to wse anly two extrems observabions.

The lower slraiaht {grey) line, ulina the graph;cai or :l:aﬁcrgmph appm:h
described in the previous section, incorporates all of the observations. It is [tkely o
provide a better estimate of the cost function than a method that relies on only two
observabons. The high-low method cannot therefore be recommended.
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The least-squares method

This method determines mathematically the regression line of best fn. 1t 15 based on the
princaple that the sam of the squancs of the verticall deviations from the line that = estah-
lished useng the method is less than the sum of the squares of the vertical deviations from
any other ling that meght be drawn, The regression equation fos a straight lme that mocts
this ru{ui.rm'u:nl can be fownd from the [u"nwirlg Ewan qu.nlinn: I:'_'f mh-ing fora and i

Fy=Norb¥ x {101}

For=ay a+bEa (1.2}
where & i the number of abservations.

Exhibit 101 is used Lo illustrate the leasi-siquares method. It s assumed that past
information s avazlable only for total maimtenance costs and macheme hours wed. We
wcan now insort the data derved from Exhebet 10,1 into the abose formulas but do nove
that spreadshect packages have regressson routenes that will perform these caleula-
tions. Therefore 0t is unlikely that you wall be reguired 1o manually perform these
caleulations. The computatsons are as follows:

19 R = 1 2z + 1260k (1)
2354 000 = 1260s + 163 Bk (1)

To sohve for b multiply equation {10017 by 105 { 1260712}, to gve
IO79 0 = 12160k + 132 3005 (10.3)

Subtracting cquation { 11.3) From cquation {10.2), the ‘o’ terms will cancel out to yseld
JLS 000 = 31 SNk, so that

b =E10
Substituting thes value of b into equation {1001 and solving for @, we have
19 3Nk = [ 2a + E260 x 10
amd =
a = a0

Substituting these values of @ and b mio the regression equation y = o + b, we find
that the regression ling (1£. cost funcison) can be descrbed by

¥ = £6l0 + £l

Enstead of usng the above formulas examination questions somctimes provide voo

with the following formulae to caleulate the values for the terms *a” and 'b'.



COST EETIMATION METHODE 281

3 EXHIBIT 10.1
Mnintenamnce
Haomrs x oost ¥ e ™
(£ 4]
an 15m0 & 100 135 DNk
150 1 550 12 500 292 300
&ll Gixl 3 pod 54 000
0 L] G0 27 ik
180 27T A2 400 436 000
150 21250 12 5001 337 500
120 1 830 14 400 754 Dol
150 2100 324m 3A7H DOl
Ml 1330 & 1oa 121 500
30 1050 G0 31 500
120 1 Bl 14 400 216 D}

_dl SEL] 3600 — &1 000
Te= 1260 Xy = 14800 I =638  For= 1304000

Apphing the above formulze, 1004 and 105, we must first caleulate the value of B
using formula 10.5:

a= L _BET (104
n n

) Yo Yo 311 (i)
nzx' —{E.lr]'

Wi can now wse the above cost functon (y = £600 + £10x) to predict the cost
incurred at different activity lovels, incloding these for which we have no past obser-

1 2(2 394 (R — (12600 {19 BHK)

= 3 THOOOK3TA (00 = £10
12{ 163 B0 — {12605 e

= _ {1 (1260} _ reon
12 12

vations, For example, at an activity level of 100 hours the cost prediction is £600 non-
variable cost, plus £1000 variable cost (100 hours ® £10). The regression line and the
actual chservations (represented by the dots) are recorded 1n Figure 1003, The doser
the verbical dislances of the p!nu:d actual obscevations are o the xL'raigh.'l lime the
mare reliable is the estimated cost function in predicting cost behaviour. Tn other
words, the closer the observations are to the line the stronger the relationship
between the independent variable (machine hours in our example) and the
dependent vanable (i.e. total maintenance cost).
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FIGURE 10.3  Regresvion fine v = o0 + 10x compared with acuuel
observaions

Lne of mgremon
¥ = EEO0 + E10%

Maintenance cost (£l

=] 30 &0 o 120 150 =]
xhoursl

Tests of reliability

MR In Exhibie 10.1 the cost function was derrved using machine bours
-&Eﬂﬂﬁﬁ;"r as the actvity measurc/oost driver. Howewer, o number of other
I ; potential cost deivers cxist, such as, direct labour hoors, umis of
h output and number of prodoction runs. Vasious teses of reliability

can hc I_pplind o sec how reliable 'p-u{:nlia] cost drwers are in
predicting the dependent varsahic.

Omne such test is the coefficient of determinntion (known as /7). [tis a goodpess
of fit measure that indicates oo well the predicted values of the dependent
variahle (1Le. the actual cost observations represented by ¥), basod on the chosen
independent variable/cost driver {ne. maintenance hours (x] in our example
shown m Exhibit 10.1), matches the actual cost ohservations (). In partecular, the
cocfficient of determinatson measares the percentage varstion in the dnpcmd:nt
variable that & cxplained by the independent variahle,

H the regresson line (v = £600 + £1{x) calowlated by the least-squares method for
the data given in Exhdbig 10,1 were to bt the actual abservations perfectly. all of the
ohserved points woukd e on the regressaon line in Figare 103 You will see from thas
dingram that relsbility is based on the sizc of the deviations of the actual obsorvations
(") represented by the dots m Figure 103 from the estimated valoes oo the regression
lene {37} represented by the straight lme in Figure 1003, The swe of these deviaisons can
b ascertaned by squanmng the difference between the estimated and the actual values.
(The sums of the deviabions will abways add 1o zeeo, and & is therefore necessary 1o
square the deviations.) The average of these squared deviations is defined os the
residunl vnrtion. In statistical tenns this represents the vanancs of the actual chser-
vabions from the regressaon lng, and is denoted by o, The caloulation of the residws]
vantian for the information represented in Exhibig 1001 is shown in Exhshie 10.2.
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TI'bC IEM.HIJ '\'il'ii'.iﬂﬂ -B ﬂll:u]ﬂt!d EI'\BGTI ““! [IJI'I'I1IJIH:

= LU'- %) e ol = 33750
M 12
To determine hew reliable the chosen cost driver & in predicting costs, we must
determine the total dispersion of the observatsons and compare this with the
dpersion that ocours when machme howrs af activity are used m predicting costs.
The total dispersion of the cost shsermtions can be found by removing machine
hours from the cost equation and working out what the dspersson would then be.
Any cstzmate of cost would then be based ona :i.mp&: calculation of the average af
all the actual cost ohservatians. In Exhibie 10.2 there are 12 observations of actual
cost, which add up to £19 800, the average boing £1650 (£1% BHV12) Let us now
caleulate the dispersion of the actual ohservations around the average. The calew-
lation is shown i Exhibir 1003,
The dispersion from the average o, is caboulated from the formula
o= E‘['yi.;hr 3 sslslnm —an 25

The todal despersion & £286 250 but, by mtroducang hours inte the regression
couation as o possible way of predictmg vriations m cost, we have scoounted for all
bt £33 750 of the wodal varation of £296 250, In pereentage terms thas means that the
actrity base used has Eiled o sccount fer 113995 (1.e. (33 75029 2500 = 100} of the
varision ul:-cml In vnlll'u:rv.wds. BR.605% of the \-u-nl.iou in toital cost -u c!:phinﬂ: |:r|\.I
varations in the actnity hase {oast driver). and the n:maml.ng_ 11.39% 15 explained |:r|\.I
cither entirely mndom variation o rmandom variation plus the combined effect that
other (omitted vanahblesy have an the dependent variable (otal cost).

The term uscd for describing the calculation of 88617 is the coefhicicnt of
doterminaton, 2. This is calculated from the formuala

; (n-s PN 33780
Pl = (.2A61 {108
(1 -V 296 250

Instead of using the abowve formulac, examination guestions sometimes provide you
with the fellowing formulae to caleulate the valee of v

po MEw-Fa¥y (07

3 (X nd ¥ (3 ¥F}
Applying the above formula:

1242 354 000 — {1260} {19 B00)
J[Lz{mmw] (12607 ][ 12 %36 225 000) {19 S0 |

- 3 TE0 O _
Tamisesd

]

so that P = (00417 = L8461
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EXHIBIT 10.2 Huoers x Actual Estimnsied cost Devintinms  Dleviations
Caleralmtion af st {5, il [y, =) sguared
residual variation v = &0 &+ 1ilix} iy, _\-‘n-'
o 1 500 1500 1] ]
150 1950 2100 -150 22 50
] il 1200 =300 T NN
n S ano 1] i}
180 2700 2400 300 M KNy
150 220 2100 150 22 500
130 1 G50 1800 150 22 500
180 2 10D 2400 =300 S EHY
B 1350 1500 =150 22 500
| 1050 apo 150 22 500
1m 1 B0 1800 1] i}
60 13S0 1200 150 22500
19 E00 15 O
EXHIBIT 10.3 Actool Averaye Devigtion  Devintion sipnred
Dispersion af cost (v} 7} W=yt =T
atservalioins
around ie average 1500 1650 -150 22 54
1950 1650 o Q0N DNy
o 1650 —T5 5623 S{H)
ap0 1650 750 562 500
0 1650 1050 1 102 500
50 1650 GO T[N DIHR
1950 1630 1] Sk DN
2100 1630 450 J02 54HY
1350 1650 =300 L
1050 1650 —} 500 DB
1500 1650 150 22500
1350 1650 =300 1]
3 555 DiK

You should note that the caleulation of 36 225 000 shown in the denominator
row of the ahove fornauda is derived from the sum of the squared obserations from
the sceond column of cither Exhibits 1001 or 102,

The degree of association between oo vaniables such as cost and activity =
normally referred to as correlation. The correlation coeffident r = the square
raat of the cocfficicnt of determination. If the degree of association betwoen the
two variables is vory chose it will be almaost possible to plot the observatsons on a
straight lme, and r and 2 will be very near to 1 In this situation 2 high corre-
lation hetween costs and activity exists, as illustrated in Figure 10,4 [or 2 pasitree
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FIGURE 10.4  High correlarion
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correlation. You should note that a positve correlation exists when un increase
in one variable is associated with an increase in the other variable and a negative
associntion exests when an increase in one variable is associated with o docrease
in the othor vanable. Altcrnatively, costs may be so randomly destributed that
there is little or mo correlation berween costs and the sctivity base selected. The
#? caloulatson will be near to zero. An illustration of the situation where no
correlation exists 1= given in Figore 10,5
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A summary of the steps involved in estimating
cost functions

Wi cam naw summarize the stages involved in the estimation of a cost function based
om the analyss of past data. They arc:

1 Select the dependent variable y (the cost vanable) to be predecied.
2 Select the potential cost drvers.

3 Collect data on the dependent variable and cost denverc.

4 Plot the ohservations on a graph.

B Estimate the cost funciion,

6 Fest the rehability of the cost Funcion.

It may be nocessary to undertake cach of these stages several times for different
potential cost drivers before an acceptable cost function can be identificd.

1 Select tie dependent variabdle y: The choice of the cost (or costs) to be predicted
wall dl:pcml KIpsn the purpasc af the cost function. I the PUTRSE is Io estimabe
the indircct costs of a productson or activity cost centre then all indireet costs
associated with the production {actvity) centre that are considered to have the
same cause-and-effect relatonship with the potential costs devers should be
grouped togother. For cxample, if some overheads ane considered 1o be refated
1o porferming production scl-ups and others are related to machme running
hewrs then it may be necesary to establish two cost pools: one for sct-up-
related costs and another for machine-related costs. A scparabo cost function
would be established for each cost pool.

2 Relect petential cost drivers: Examples of patential cost drivers inclede direct
labaur hours, machine hoors, direct labour cost, mumber of units of output,
number of production run set-ups, number of orders procesed and weight of
materials.

3 Collect cdrta o thae deprendens varioble end cost drivers A sufbicient number of
past ohservations must be oblained 1o derive acceptable cost functons. The data
should be adjlnbcﬂ to reflect amy chan‘gcs of corcumstance, such as pri:r: :hangcs
or changes in the type of cguipment used.

4 Plof the chservations or a grapf: A general indication of the relabionship
berween the dependent vanable and the cost dever can be observed from the
graph. The graph will provide a visual indication as to whether a lmear cost
Tuncison can approximate the cost behaviowr and also highlight extreme or
shnormal obseratrons. These observabions should be inw:stip.td o asceriain
whether they should be excluded from the anabyss.

5 Extimate the coxt function: The cost fanctson should be estimated using the
approaches described m this chapler.

6 Text thre refivhitity of e cost furction: The relabality of the cost fanction should
b tested using the method deseribed m the previows section. The cost function
should be plausible. A high ¢ does not necessanly mean a cause-and-effect
relatioaship between the twoe variables cxists. [t meercly indacates that the teo
variahles mmt-1ng,:1h|:r.'|1|r high correlation could be duc o a qmr;uus
carrelation in the data and end at any time without warning. High correlation is
anly lekely to continue if the relatwnship botween the variables is plausible.
Cost functions should not be derved solely on the basis of ohserved pase



statmbical I\c|a|;m'ui1ips. Instead, 1!1:} should be wsed bo confirm or r:jm:L belicfs
that have been developed from a study of the underlying process. The nature of
the statistscal relatianship showld be understood and make cconomic sonse.

The following ftems relate to the bearming ohjectves Bsted at the begmning of the chapter.

Idemtify aor describe the different methoads of estimoting coxs.
The fallewing approaches can be used 1o estimate costs: (a) engincering methods;
(b} inspection of accounts method: (c) graphical or scattergraph method; (d)
high—low methad; (e} loast squares methad; and {F) mubtiple regression anahsis.
With engincering studies a detatled study of cach operation is undertaken wnder
controlled conditeons, based on hagh levels of cfscicncy, 1o ascertain the quantities
of laboor and materials required. Target prices are then applied based on efficient
:pq.lrcﬁan'n; to ascertain the standard costs. Thscnain:mina method 15 most appro-
priate for estimating direct costs for repetitive processes where input-output rels-
tionships are clearly defined. The mspection of accounts method requires that 2
subjective estimate & made of the fixed and varisble elements for cach item of
-c:p:ndllu.n:- within the accounts for a partscular persed. The remaining four
methads are described below.

Calrolnte regressiom equations using high-lew, scattergraph amil least squares
techmigoes.

The high-low method consists of sclecting the periods of highest and lowest
activity levels and comparing the changes in costs that result from these tao levels.
The vanable cost per unit 1s deenved by disading the difference m cost between the
twa levels by the differcnces in activity. Fixed costs are computed by deducting the
derived variable cost from tetal cost at either the lowest or highest output kevel
[sce Example 10.3 for an illustration of the caloulations). The scattergraph
mcthod mvobes p|nl1:ingvn|1 a.gmph the total cost for cach abserved Hl:ti'l'iﬂ:f level.
A strazght line = drawn through the maddle of the scatter of points so that the
distances of observations below the line are equal to the distances shove the line.
The variable cost per unit is derved [rom the straight bine by dividing the
difference in cost by the difference in activity. The miterocpt gives the estimated
fixed cost (sec Example 10.2 and Figure 1011 for an illustraton of the computa-
tions). The least squares method determines mathematically the line of best fit. Tt
is based on the prin:iplr that the sum of the SULTES af the vertical deviations from
the line that s established usng thes methiod is bess than the sum of the squares of
the verbical deviations from any other line that might be drawn {sce Exhibit 14.1
for an tllustration of the computations}. Becauss ths method wses all of the obser-
vations and determines the line of best it mathematically it is considered supersor
to the high—low or scattergraph methads.

Ideniify and explain the six steps required to estimple cost fonctions rom past data,
The following six steps are required: {a) select the cost {dependent) vanahle to be
predicied; [b) select potential cost devers (e, the cuses of costs); () collect data
on the dependent vanable and the sclected cost driver; [d) plot the ohservations on
agraph: () estimate the cost function; and () test the reliability of the cost function.

EUMMARY 287
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# Exploin, caloolaie nnd interpret tesis of reflabiliby.

Variows tests of nelizbility can be applicd o ascertain how relinble potential mde-
pendent vanables (Le. cost drivers) are m predicting the dependent variable (1Le.
the actual cost abserations). One sech test s the coefficient af determination ().
It is a goodness of At measure that indicates how well the predicted values of the
dependent variable, based an the chesen independent vanahle, matches the actual
cost ohscrvations (Y. In particular, the cocfficient of determination measures the
peroentage variation in the dependent variable that s explained by the inde-
pendont variable. You should refer o Exhibits 10.2 and 103 for an illustmatson of
the caleulation of the coefficeent of determination.

# [Expluin the meaning of the term correlatiog cocficient.

The correlation cocfficient measures the degree of association between two van-
ables. If the degree of association between the oo varniahles is very dose it will
ulmost be possible 10 plot the relationship on o straight line and the corrclaton
cocicient will be very close 1o 1. A positive correlation exists when an increase in
ome variable is nsocmted with an increase in the other vaniahble, whereas a negative
correlation exsts when an :irlcr\cuml'r!u:r:m in one varshle is associnied with a
decrease/inerease in the other variable. Alternaimvely, zero correlaion exists where
there i Inthe or no association betwecn two varables.

&- il!' Key terms and concepts

activity measure {p. 174) high-bow method (p. 278
coeflicient of determination (p. 282) independent variable {p. 174)

coare latian {p. 284} imspection of accounls method (p. Z76p
coare latian coefficient, r{p. 284) least-squares method (. Z80)

oed driver (p. 274) mltiple regression (p. 274}

cosd fumctsan {p. 275) e gressian equation {p. 27d)
dependent variahle {p. 274§ simple regression (p. 274}
engineening methods (p. 175) testsaf relinbility (p. 282)

goodness of fit (p. 182}

Key examination peoints

In recent years emphasts has switched {rom caboulation to mterpretation. Do make
sure you can inlorpret regression equations and explam the meaning of the vanows
statistecal tests of relmbility. Different formulae can be wsed to caloulate regressson
cquations and ¢ bul a formula is Likely to be given {sce answers to problems
10.16-10.19). The cxaminer will hawe set the question assaming you will use the
formala. ¥ou will probably Fed that you have nsufficient data or excessive caleula-
tiens are required f you use an alternative formuda. Do not worry if you are unfamiliar
with the formula. All that is necessary is for you to enter the figores grven in the
quesbon info ik



Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nb}nm: with solutions for this d'la.pl:r are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturer's password-protected scetion of the wehsite,

The wehsite alse inchudes over 20 case study problems. A list of these cases is
proveded on pages 586-7. The Beta Company s a case that is relevant o the
content of thes chapeer.

Review gquestions

1.1 Explain what i meant by the term “cost lunchon™. (o 275)

10.2  Under what circumstances can the engineering method be used to estemate
costs® {iip. 275-6)

102  Descrebe the high-low method. jpp. 278-2)
10.4  What is the major imitation of the high-low method? (o 279

10.5  Descrbe how the sattergraph method is used o analyse costs into their
Fixed and warinble elements. (pp. 276-8)

108  Describe the loast squares method. Why is this method better than the
high—low and scattergraph methods? (pp. 279-87)
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10.7  Describe the skeps that should be followed in estimating cost functions.
(- 386-7)
108 Whyisa scattergraph o uschul first step in estimating cost functions? (@, 286)
108 Describe what = meant by ‘goodness of fit” (. 282)
1010 Explam the meaning of *coefscsent of determmation’. (pp. 282-5)

Review problems

1011 A hospital's records show that the cost of carrpng ot health checks in the
last Fve accounting perods have been as follows:

Perimdt Wumher of patienis seem “Total cost
L]
1 o] 17 125
z L] 17 B}
i 1260 18 650
4 L] 17 580
5 1150 18 341

Using the high-low method and ignonng mflabien, the estimated cost of
carrying out health checks on B850 patients in persod 6 =:

A E1T515 B S175M C 517635 D 517 630
CIMA - Management Accounting Frndamenals
10.12 The follewmg information for advertising and sales has been established over
the past six manths:
Nuonih Sules Hevenoe ubvertising expenditure
L] Bl
L 135 3
r 135 ri]
3 m h
4 175 55
5 130 45
] 125 6.5

Using the high—low method, which of the following is the correct equation for
linking advertsing and sabes from the ahove data?

sales revenue = 62 500 + (25 ® advortising expenditure)

aadvertising cxpenditure = -2500 + (004 * sales revenue)

salos revenue = 95 000 + (30 » advertising expenditare )

mibvertisng cxpenditure = 4750 + (D05 ® sles revenuc)

ACCA - Financial Information far M t

ganeE e




1512

10.14

ASSESEMENT MATERIAL

A company meurs the ED]|u'nin3 costs al variows a:t'n-ily lewels:

Townl cowi Activity level

[ ] Umits
2504100 300
AE250m 7 500
A {100 1000

Using the high-low method what is the varable cost per unie?

ERUEE

ACCA - Financiad Iformation for Management

¥ Lid buys IT support services from an outside ngency. In its last four
nccounting periods, the charges made by the agency have been as follows:

Periosd Usnge Charge for services
hangrs1 5
I A7 L& 70
2 4500 0 300
3 3250 15350
4 SR 13000

The agency did mat increase its churging rates in periods 1 to 4. It has notifed
W Lid that, in periad 5, it will increase the feed element of the charge by 5%
and the variable clement by 105,
IV Lid estimates its lewel of usage at 5300 hours in period 5, the expected
charge for IT support services will be
A F23 485
B $24 030
C 525 020
D £26 010

ADCA = Finahctal fiformaticn i A

A company has establishesd the follomang information for the costs and
revenucs at an activily level of 500 anits:

Direct materials 2500
Ihrect labour 5 o
Producton overbeads 1000
Sl:Hinlg cosis 1x=a
Tareal cost 9750
Sales revenuc 17 500
Profit 1750

2095 aof the selling costs and 50%: of the production overheads are fixed cver
all levels of activty.

291
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1018

i1

What would be the profil 2t an activty kevel of 1000 units?
E£15 500
E16:250
E16 500
E17 750

gne e

ACCA - Fimancial Infe tion for M P

Regressson amahsis is being used to find the line of best fit (y =a + bx) from
cleven pairs af data. The calculations have produced the ollowing information:
¥x =£I1-l].:_u =33, Er = 'I'."g-lﬁ,zy! =10 3&&:n|i£nj‘= 13 467
What = the valee of ‘e in the equation for the bine of best At to 2 decemal

places {see formulac 1004 and 10,5 within the chapter)?
063

0.68

2.3

533

=Rl

ACCA - Financiel Tnformation far M it

Brebanc Limited has recorded the following sales iformation for the past
stx months:

Wanth ‘ulvertising expemilitore Sales revenue

Bl e
1 15 ]
2 A )
3 175 ]
4 3 il
5 L5 32
a LTS8 k-]

The following has also been calculated:
i Advertising expenditure) = £13 500
3 Sales revenuc) = £192 (00
3| Advertsing expenditure ® Sales revenuoe) = E447 250 (00
% Sales revenue?) = £6 322 (00 (00
1| Advertsing expenditure?) = £32 125 (0
What = the valee of b 1. the gradient of the regression bine [see formulac
10.4 and 10.5)7
A 0070
B 0085
C &7
D 14.356
ACCA - Financial Information far Menagement
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1018 A company uses regressiom analysis to estahlsh a total cost equation for
hudgeting purposes.
Diata bor the past four menths is 2s follows:

Manth Tital enst Ounntity prodoced
EilEl i
1 575 L3S
2 s L.o0
| 450 150
: 60 210
2000 il

The gradient of the regression line s 17,14,
What is the value of a (see formulae 104 and 10057

A 2535
B 4835
C 7484
o 10145

ACCA - Finaneial Information for Management

10,12 A company is secking to establish whether there s a inear relationship beteoen
the level of achvertsing expenditure 2nd the subsequent sles revenue gencrated.

Figures for the last exght months are as follows:

*onth Advertising Sales
Expenditure Revense

Eoin L0iky

1 265 300

2 415 45.0

| 100 175

4 515 46.0

5 4.7T5 44.5
L L95 250

1 350 430

[ _3.00 _3W5
Total 3635 2855

Further information e avulable as folloms:

E{Adveriming expenditure ® Sales revenue) = E1155 875

EfAdvertming expenditurc)® = E1001.2625

ZySales revenuc)? = £11 28375

All of the ubowe are given in £ million.

Required:

(a} O a suitable graph plot acvertisi ot st sales revenue or

=

vice versm as appropeiate. Explain j'nur I:l'iCH.CI: af axcs.

5 mmri':.l

(k) Using regresscn anabysis caboulate using formulac 1004 and 105 a lme of
bess fie. Plot this on your graph from (o)

{5 merkes |

ACCA - Financiad Infe e for M
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1020 Cost estimotion wsing lncar regression
Albatress Plo, the Australian subssdiary of a British packaging company, is
preparing its budget for the year to 30 June 2000, In respect of fuel oil
comsumption, it is desired to estimate an equation of the formy = & + b,
wheore p is the total cxpense at an activity levelx, e is the fised expensc and b
is the rate of variahle cost.
The follvwing data relates to the vear ending 30 June 2000

Minchine Foel wil Machine  Fael ail

Wemih hours cxpemse  Month hours CXpeD e
1 0 | AN o By o BIHIN
July 34 &40 January 26 L1
August an a0 February 25 =00
September 3 a0 March 31 530
Cictober 3w 560 April a5 550
Maowember 42 00 My 43 80
December 32 530 June 4B 680

The anmual 1otal and monthly average figures for the year ending 30 June
J00HY were as follows:

Mochine howrs Fuel il expense
i i o %
Anmnual toal 471 AE40
Maonthly avernge kL 570

You are required boc
(2) estimate foed and vanable elements of fiecl oil expense from the above
data by bath the following methods:
{1} high and low proanis
{4 mmarks)
(it} least-sguares regressson analysis
{8 orarks)
(b} compan: brefly the methods wed in (0} above in relation ta the sk of
estimating fixed and vanable elements of a semi-variable cost;
{7 inarkr)
{c} mccepting that the cocfhicient of determination arising from the data
given in the question is appraximately (.25, interpree the signiboance of
this fact.
(i mrarkr)
TCAEW Mmmagement Accouniing



Measuring relevant costs and revenues
for decision-making

1 In this chapter we are going to foous on measuring costs and benefiis for non-routme
'f decisions. The term ‘special studies” is sometimes used to refer to docistons that arc
oot routimely made at frequent meervals. In other words, special studies are under-
ST taken whenever a docision needs to be taken; such as discontinuing a product or a
channel of distribution, makmg a component within the company or buying from an
outside supphicr, introducing a new product and replacng exsting eguipment. Special
studies mquie- nnlj' those costs and revenues that are relevant to the =pc|:iru: alee-
native courses of action o be reported. The term ‘decision-relevant approvch’ is used
o descrbe the specific costs and benehits that should be reported for special stsdies.
Wiz shall assume that the chjectve when cxamining alternative courses of 2ction = to
maxmmize the present valee of future nct cash miflows. The caloalations of present
values will be cxplained in Chapter 15.

LEARMING QOBJECTIVES
Afer studyeg this chapter, you should he able -

» distinguish between relevant and irrelevant costs and revenues;

» oxplain the importance of quakitative factors;

# distinguish hetween the relevant and errelevant costs and revenues for the five decisson-
making problems described;

# describe the key concept that should he applied for presenting information for product-max
decisions when capaeity constramts apply;

» explzin why the book value of cquspment = irrelevant when makng equipment
u|_:||u.|:,=n1ml I!ﬂ:l:iun.:

# describe the opportunity cost concept.
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Iis impnrtarrl that you ool atb thas stage that a decsion-relevant appcmﬂu:h. a.dnpbi
whichever plunning ime horizon the decision-maker considers appropriate for a
given situatson. However, it is important not to focus excessively on the short teem,
since the ohjoctnee i to maximize long-term net cash infllows. We begin by intro-
ducmg the concept of relevant cost and applying this principle 10 specinl stodies
relating ko the following:

1 special selling price docissons:

product-mix decisions when capacity constraints exist;
decisions oo n:phn:rncnl of :qu.ipm:nrl'.

outseurcing {make or buy ) decisons:

[

discontinuation decisions.
Wi shall then consider in more detail the speafic probloms that ansc m asessing the
rebevant costs of materzls and labous.

The aim of this :Ea.plr::r I I.1.|npm-'r.i|:1|: you with an un.d:r:l:mling af the prin.n.-.ip|u
that sheuld be used 1o identify relevamt costs and revenues. Tt is assumed that
relevant costs can be casly measured but, moreality, some inderect relevant costs
cun be difficult to measure. The measurement of indirect relevant coses for
decision-making using activity-hased-costing techniques will be exammed in the
next chapter.

The meaning of relevance

The relevant costs and benefits required for decision-making are oaly those that will
be affected by the decision, Costs and bencfits that arc independent of a decison are
ohviously not relevant and need oot be considered when makmg that deceion. The
rebevant financial :ir:pnl: for dcci:inn—umkhg PLIIPHECS ang 1I1|.'z\crur\c_|'irbn'e cash Floms,
which will differ between the vanous altiernatives bemg considered. In other words,
only differential {or incremental) cosh Miws showld be mken inte socount. and cash
Hewws that will be the same for all alicenatrves are irrclovant. Smee decision-making &=
concerned with cheosing between future alternative courses of action, and nothing
can be done o alier the past, then past costs {also known as sunk cosis} are nat
rebevant for decision-making. Consider a situation where an individual 1s uncertain as
to whether he or she should purchase o monthly rul ticket to travel to work or usc
their car. Asmuming that the individual will keep the car, whether or not he or she
travels o work by train, the cost of the road fond leence and insurance will be imel-
evant, sinoe these costs remain the same irrespective of the mode of travel. The cost of
petred will, howower, be relovant, since this cost will vary depending on which methad
of transport is chosen,

Yoo will see that both depreciation and the allocation of common fized costs are
irrcbevant for decision-makimg. Both are sunk costs. Deprociation represents the
allocation of past costs to future persods. The original cost s unavoidable and
common to all alicrnatives. Therefore it i irrclevant. Similarly, any allocaton of
DCHTITICH E:M:I! cosls *';" h.' ir.rl.'h-\'aﬂl. J-nr &:i‘inﬂ.‘mkiﬂ.ﬂ ‘iﬂm L!'l: C"lni:: DF :.|J|I:|-
cation method does not affect the level of cost o the company. It merely results moa
recistribution of the sume sunk cost between cost objects {c.g. products or locations
within the organization).
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Importance of qualitative factors

In many situatrons it 15 defficult o quanti.{:.r in manchiry berms all the im'p-urlar:l
elements of o decision. Those factors that cannot be cxpressed m monctary teems are
clamified as qualitative fnctors. A decline m employoe morale that results from
redundancies arising from a closure decsion is an example of a qualitative factor. 1t is
essential that gualitntnve factors be brought o the sttention of management during
the decmsion-making process. since atherwise there may be a danger that 2 wrong
decion will be made. For cxample, the cost of manufacturing a component internally
may be more expensive than purchasig from an outside supplicr. However, the
decmion to parchase from an outside supplicr could result m the dosing down of the
company’s faceities for manufacturing the component. The effect of sach a decsion
might lead to redundancies and a declime in employess’ morale, which could affect
Tuture owtput. In addition, the company will now be at the merey of the supplicr who
might seck to increase prices on subsequent contracts and'or may pot abways deliver
on time. The company may not then be in a position 1o meet customess” requirements.
In tarn, this could result ina loss of customer goodwill and a declime in future sales.

It may not be possible to quantify in moretary terms the effoct of a decline in
cmiployees’ morale or loss of customer goodwall, but the accountam m sach circum-
stances should prescnt the relevant quamiiﬁn}lk financial mformation and draw
attention to thase qualiative items that may have an mmpact on futune prodstability. n
carcumstances such as those given i the above example management must estimate the
likelibood of the supplser filmg to meet the company’s demand fos fisture sopplics and
the hkely cffect on customer goodwill if there 5 2 delay in meeting orders. IF the
component can be ohtained from many suppliers and repeat ordiers for the company’s
products are unbikely then the company may gve [eitle wesghting o these qualnatve
Tactors, A]innali\'ch-. ifthe compaonenl cin he ohtained from u|1|:f e .mppl;l:r and the
company rebics heavily on repeat sabes 0 exsting customers then the qualitative factors
will be of conssderable mmportance. In the latter sitaation the company may consder
thut the guantifable cost savings from porchasmg the component From an cutssde
supplier are insufficient 1o cover the risk of the qualstative factors nooormmg.

If it is possible qualitatve foctors shoald be expressed m quantitative non-financial
terms. For example, the increase in percentage of on-time deliverics from a new

;mrpcrmﬂu: reduction in castomer 'n.wil.in.gihb: from a decesion o invest in
additional msh dispensing machines and the reducison m the number af unsts of defecine
output delivered o castomers arising from an imvestment 0 quality inspecbion are all
examples of gualitative faciors that can he expressed mn non-financial nemerical ferms.

Let us now mave on b apply the nelevant cost approach 1o 2 variety of docsion-
making problens. We shall concentrte on measuring the financial outcomes bat do
remember that they do oot abways provade the Full story. Qualitatsee factors shouwld
also be laken into account in the dccisi.un—rnaking PrOCES.

Special pricing decisions

Special pricing docsions relate to pricng decimions outside the main market. Typically
they imlve one-trme only orders or orders 31 2 price below the prevailing market
price. Consider the information presented in Example 11.1.

At first glance it looks as if the order should be repected since the propased sclling
prioe is less than the wotal cost of £33, A study of the cost estimates, however, mdicates
that during the next quarter, the direct labour, manufacturing {i.e. non-variable) fxed
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I The Caledonian Company s 2 manufactorer of dothmg that sells its output

directly to clothing retailers. One of its departments manufactares jumpers. The
department has a production capacity of 50 000 jumpers per month. Becawse of
the liguidation of onc of it major customers the company has exoess capacity.
For the next quarter current monthly production and salesvolume is expected to
be 35 D jumpers of @ selling proo of £40 per jumper. Expected costs and
revenues for the next month at an activity level of 35 000 jumpers are as follows:

1k (L]
Direct labour 420 D0d) 12
Dlirect materiaks 250 D0} E
Vanable manufactunng overheads T D04 z
Manufacturing non-vanable overheads 250 D00 B
Moarketing and distrthution costs 105 D04 3
Tatal costs 1 135 D00 33
Sales 1400000 40
Profit ol 7

Caledonian i mq:e:tiqg an upsurge in diemand and considers that the excess
capacity is temporary. & company in the beisure industry has offerod to buy for
its stafl 3000 jumpers cach month for the neat three months at o price of £20 per
jumper. The company would colfect the jumpers from Caledonian’s factary and
thuz no marketing and distribution costs wall be meoarmed. Mo subscquent sales io
this customer are anboipated. The company would require its company logo
mserting on the umper and Caledonian has predicted that this wall cost £1 per
jumper. Should Caledonian accept the offer from the company?

awerheads and the marketing and distribution costs wall remain the same imespectve
of whether or not the order is accepted. These costs are therefore irrelevant for thes
decsion. The direct material costs, vamable manufacturing overheads and the cost of
adding the lesure company's logo will be different if the order & accepted. Henoe they
are relevant for ma.fmg the decsion. The financial nformation I\cqu.-in.'d far the
decision is shown in Exhibit 11.1.

You can sce from Exhibit 11.1 that different approaches can be used for presenting
rebevant cost and revenue information. Information can be presented that incledes
hath relevant and erredevant costs or revenuoes for all alternatives under considerntion.
If this approach is adopted the same amouwnt for the reclevant items (Le. those foms
that remain unchanged as a result of the decison which are direct labouwr, mamfac-
lu.rin\g non-variable overheads and the marl:1jng_ and dstribution costs in our
example) are inchuded for all alternatmes. thus making them irrelevant to the decision.
The informatien is presented in columns (1) and (2 10 Exhibie 11.1. Alternatively, vou
«can preseat cost information in columns (1) and (2) that exchudes the irelevant costs
andd revenwes becawse they ans identical for bath alternatves. A therd alternative is 10
present only the relevant (differential) costs. This approach is shown m colomn (3) of
Exchhit 11.1. Moo that column {3) represents the difference botween columms (1) and
12). All of the methods show that the company 1s betier off by £27 (00 per month o the
wnider is accopted.
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bk LI (1]
D pit Accepl arder Difference
nceepd urder irelevami costsi
(£ per mmmth) £ permonthi (£ per mondhi

Direct |showr 420 (0 420 Do
Direct materinks 2R0 0 304 Kk 24 000
Varinble manufacturing

overheads 700 T D00 6 00l
Manufacturing non-variahle

averhecads 2R (HID 250 DK
Inseriing company bogi 3 o ER L]
Marketing and distribution

cosls M {0 L605 (0KE T
Tatal costs 1 155 000 1 L35 D0l A3 Do
Sales 1 400 (0o 1 4} O} 6 [0
Profit per month 245 {0 — 272 (NN} | L1}

Four important Factors must be conssdered before recommending acoeptance of the
arder. Most of these relate to the assemption that there are oo long-run implications
from accepting the offer 2t o selling price of £200 per jumper. First, 1t 1s assumed that the
future sclling price will not be affected by sclling some of the output at a price balow the
goimg market proc. I this assumgption is mcorrect then competitors may engage in
similar Fn'al:tu:r_s of n:dunng thewr mﬂmg prm inan altcmpt 1o unload spare :apaul:_\-
This may lead toa fall in the market prce, which in trn would lead to a fall in profis
from Future sales. The loss of future profits may be greater than the short-teem gain
abtained from socepting speaal crdors at prices helow the existeng market price. Gven
that Caledonian has found a costomer in a different market from its normal market i s
unlikely that the market price would be affected. However, of the customer had boen
within Caledonian’s normal retail market there would be a real danger that the marke!
pril:: would be affected. Scmndh'. the decision o accepl the arder prevents the
company from accepting other orders that may be chtained during the penod at the
goeng price. In other words, it 5 asumed that no better opportanitics will present
themsches during the penod. Thirdly, &t is assumed that the company has unused
resources that hive no alternative uses that will yseld a contribution to profits i excess
af £27 (00 per month. Finally, o s assumed that the xed costs are unavoudable for the
perid under conssderation. In ether words, we assume that the direct labowr force and
the fixed overheads cannat be reduced in the short term, or that they are to be retzined
for an upsurge in demand, which is expected to occur m the longer term.

It & smportant that great care s tuken in presenting Bnancial information for decision-
rnalirlg. Far stock vahsizon, external financial n:g;ulaliuns n:quirl: I.11ul1i'u:ju.111.p|.'n musst
be valued at their manuficiuring cost of £300 Usng this cost would lead to the incarrect
decision being taken. For decisson-making purpesces andy future costs that will be relevant
o the decisson should be meluded. Costs that have been computed for mecting stnck
waluation requircments must not therefare be wsed for decisson-making purposcs.

‘When you are trying to establish which costs are relevant to a partscular decsion
you may find that some costs will be relevant in o situation but irrelevant in ancther.
In Example 111 we assumed that direct laboar was not a relevant cost. The company
wishes to retaim the direet [zhowr for an epected upsurge m demand and therefore

EXHIBIT 11.1
Evahwation of three
mnth order from
the compary in the
(i ety
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the direct lubour cost will be same whether or not the offer s au:l:p{:d. .-’|.|l|:maji\:|3.-.
Caledonion may have had an agreement with its workforee that entitled them o a
least three months” notice in the event of any redundancies. Therefore, even af
Caledanian was not cxpecting an upsurge m demand direct labour would have been a
fved cost within the theee month time horizon. But now let us consider what the
rebevant cost would be if direct labour conmsted of casual labowr who are hired on a
diily basss. In this situateon direct lsbour will be a relevant cost, since the labour costs
will not be incurred of the order s not acoepted.

The identification of relevant costs depends on the circomstances. In one situation a
cost may be relevant, bat in another the same cost may not be relevant. T is not therefore
p-asu-\Hl: i 'pcr\midr: u st of costs that would be relevant m partil:uhr sttuations. [n cach
sitmzbion you should fallow the principle that the relevant costs are future costs that
differ among alternatnes. The mmportant question to ask when detcrmining the relevant
cost is: What dilference wall it make? The acoountant must be aware of all the msues
relatmng 1o a decimon and ascertam full desals of the changes that wall result, and then
praceed o schect the relevant finameial information to present to management.

Evaluation of a longer-term order

In Example 11.1 we focused on a shoet-term time hareon of three months. Capacity
camnol casily be altcred inthe short term and thenofone direct labowr and Fxed costs are
likely to be imelevant costs with respect 1o short-term decisions. In the longer-term,
however. it may be posshle b0 reduce capacity and spending on fixed costs and dircct
labour. Let us now assume that for Example 11.1 that Caledonian’s assamption about
an expected upsurge in the market proved o be incorrect and that it estimates that
demand m the foreseeable future will remain at 35 000 pumpers per month. CGiven that
it has n productive eapacity of 50000 umpers 1t has sought to develop a long-term
mrkel for the unutilmed capacity of 135 (00 jumpers. As a result of its expemence with
the cne-time specil order with the company m the leisure industry, Caledonian has
sought to devebop o markee with other companics operating in the leisure mdustry.
Asmume that this procoss hins resulted in pubcm;a| customers that are p‘r\cpan:d b ember
into o contractual agreement for a three year period for o sopply off 15 000 jumpers per
manth al an agreed price of £25 per jumper. The cost of inscriing the inssgnsa required
by cach customer would remain unchanged at £1 per jumper. 3o marketmg and dstri-
hation costs would he mewrred with any of the oeders. Caledomian comsiders that it has
imvestigated all other posshidities to develop a market for the excess copacity. Should it
cnter into contractual agrecments with the suppliers at £25 per umper?

If Caledonsan daoes not enter into contractual agroeement with the :.uppiil::r: the
airect lahour required will be made redundant. Mo redundancy costs wall be invobed.
Further investigations indicate that manufacturing non-vanable costs of E70 000 per
month coald be saved if a decision was made to reduce capacity by 15 000 umpers per
month. For cxample, the rental contraces for some of the machinery will not be
renewed. Also some savings will be made in supervsory labour and support costs.
Savings m marketing and distribution costs woald be £20 000 per mondy, Assame also
that of the :apu-:ily was redwocd fal:tm'_\.- rearrangements would resalt in part of the
[zcilities being romted aat ot £25 D00 per movth. Mote that becaase vanable costs vary
dhrectly with changes in volome, direct materals 2nd variable manufacturing over-
heads wll decline by 30% il capacity s reduced by 305 fram 50 000 to 35 (00 jumpers.

Wi are now Enced with o lomger-term decsion whene some of the costs that were fixed
in the short term can ko changed in the longer term. The appropriate Brancial data for
the analysis 1= shown in Exhibit 11.2 Note that m Exhibit 11.2 the information for an
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{h £ (i}
D mot Aceepl Difference
Munthly sales amad peeeplorders  the orders  drelevamd eosisi
productien in wnits 35 o0 S0} () L5 B0k
{El {E) (14]
Dircct |labour 204 ) 410400 126000
Direct materials 250 () A0 {HH0 120000
Yariable manufacturing
overheads T Do) 100 0 A00nn
Manufacturing non-variahle
averheads 210 ) 2B0 (MM TO000
Inserting company bogo 15 40 15 0600
Marketing and distribution costs &S (00 _ 0 (o 2000
Total costs 39 ) 1 320400 JH1 000
Revenues from rental of acilities 25 00 25000
Sales revenues L4000 LTISON (375000
Profit per month ARA [0 455 (IO ALann.

activity of 35 (N0 jumpers incorpomies the changes ansing from the cpacity redwction
whereas the information pressnted for the same activity Jevel in Exhibit 11,1 is based an
the assampteon that cypacity will be maintamed at 50 000 pmpers. Therefore the direct
labouer cost in Exhibet 11.1 1 £420 (00 because il represents the labour requered to ozt
demand at full capacity. If capacity s permanently reduced from 50 000 o 35 (00
Jumpers {i.e. a W% reducton ) ft s assumed that direct labowr costs will be reduced by
3% from £420 000 10 £2%4 0K This i the amount shawn m Exhshie 11.2

A comparison of the monthly autcomes reported in columns (1) and (2) of Exhibit
11.2 mdlicates that the company is better off by £31 000 per month of it reduces copacity
to 35 (0 jumpers, assuming that there are ne qualitative factors, Instead of
presenting the data in columns (1) and {2} you can present only the differential
{rebevant) costs and revenoes shown in column (3). Thes approach alsa indscates that
the company is better off by £31 000 per maath. Mate that the eotry m column (3) of
£25 000 1% the lost revenues from the rent of the ununleed capacity if the company
accepts the orders. This represents the opportunity cost of acoepling the arders.

Where the choice of one course of action regueres that an alernative course af
acizan is given up, the fmancial bencfits that are forgone or sacnficed are known as
apportamity costs. In other words, oppartunity costs represcnt the lost contrbubion o
prafits arising from the best use of the aliernatve forgome. Opportunity costs condy
arnsc when resources are scarce and bave abtermative uses. Thus, in our dlustmtion the
capactly allocated to producing 15 00 jumpers results in an opportunity cost (Le. the
lost revenwes from the rent of the capacsty) of £25 D00 per month,

In Exhibit 11.2 all of the costs and revenues are relevant to the deciszon because
some of the costs that were fixcd in the short teem could be changed in the longer
term. Therefore whether or not a cost = relevant ofien depends on the tme hareon
under conssdoration. Thus it is impartant that the information presented for decsion-
making relates to the appropriate time honzon. If inapproperiate time horoons are
sclected there s a danger that misleading information will be presented. Remember
that cur aim should ahw_l,-s b o mazzmize Tong-term net cash milows.

EXHIBIT 11.2
Evalumtion af
owders for te
nnfifized capaciy
overa three year
time honizon
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Assumed irelevance of Mxed overheads

A murvey of apprommately 250 UK mamufacturmg companses by Brealey (2006)
indicated that approximately 7% wsed costs incorporatng the assignment of a
share of fixed overheonds fnrdaci:iun—making {eg. make or I!Llj' and cost redudion
decsions) and the remaining 30% relied on using direct costs {excluding a share of
the fxed overbeads). Fifty-four of the respondents were mterviewed and the
mapar reasons for rehying only on direct costs related to the fact that they repre-
semted the majority of the costs. Thensfore mdirect costs were not considered
redevant for deasion-making. These respondients appeared to adopt a short-tesm
focus in determining the relevant costs for decsion-making. The following
represond the FCRPEHISES from two mlcraewees n:|ulh13 tor make ar bujrhim:

Tt really wihat your're going to save. I vow send something owf you're not going lo
norve fived overdtend af oll, you'd be foofish o pt fived overfiend ino something
5o i you're commperring i with amather plant pou peed o look @f the variaiie cos.

Any fived overfiend iy irefevam o thar decision. It will remain regordlesy of
witether we munke orhiy o praduct in. Therefore we ook at the direct costs, the
twbowur mra nuaterdal costs wien we're dothg Sar covmparieor It dmply i
waotdlad be dncorrect to inchde conts fhat are ot gofg o change.

Source: Brealey, 1. A, {2006}, The calculation of prodec msts and their e in dechinn-making in
ihe Briush Manulacueing Indesry, PRl disenaion, Linivessiy of Hudderstizid

Product-mix decisions when capacity constraints exist

In the short berm sales demand may be in exoess of current productivity capacity. For
caample, output may be restricied by a shnrtag: of skilled labour, materials,
equipment ar space. When sales demand ds in excess of 2 company’s productive
capaaity, the resources responsshle for limitmg the output should be sdentificd. These
scarce resources are known as limiting faciors. Within a short-term teme period it e
unlikely that production constraints can be removed and additional resources
anquin:ﬂ. Where !irniling factors upp]y. pemﬁ'l s manimized when the Ereatest pum“l}k
contribution 1o profit is ohtamed cach tme the scarce or Bming factor 15 used.
Consider Example 11.2

In this sstuation the compary’s ability to increase its output and profits/net cash
infliws s hented in the short term by the avalability of machine capacity. You miy
think, when first looking at the available information, that the compamy should giee
top prearity to producing component X, since this yiclds the highest contrbution per
unst sold. but this a.wsurnpﬁom would be incorrect. To pn.n-dunc cach unst nfmmpt.mnnl
X, 6 scarcs machine hoars are reguired, whereas componenis ¥ and Z use ondy 2
hawrs and 1 hour respectively of scarce machme bours. By concentrating on producing
components Y and Z, the company can sell 2000 units of each component and still
have some machine capacity beft 1o make component X. I the company concentrates
on producing component X it will ealy be able to meet the maximum sales demand of
component X, and will have no machine capacity kefi to make componenls Y or Z.
The way in which Yo should determing the np1.iruu.m _pu'n-du:l.ium phrt is b caloullate
the contribution per imiting factor for cach companent and then be rank the compo-
nents in arder of proftability based on this calculation.
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Bhine Autos is a major European prodocer of automobiles. A department el
within one of its divisions supplics comparent parts te firms operatimg within the

autamobile industry. The felloeing ind: is provided reluting o the antic-

ipated demand and tl'bsprodmnpldtyfnrlhemqml:!mmqmctod'

three componenis that are mamufactured within the department:

Componend X Composent Y Component £

L T T e £12 £10 £
Miuchine hours requered

per unit of outpat i hours. 2 hours ! hour
Estimated sales demand 2 (M0 units M} anits 2000 units
Required machine bours

for the quarter 12 000 hiours A00H} bours 2000 houwrs

Becnuse of the hreakdmam of one of its special purpose machmes capacily is
limated to 12 000 machine hours for the period. and thas is insufficient to meet
total sales demand. You have been asked to advise on the mix of products that
should be produced durmg the pernod.

Using the figares in the present example the result would be as follows:

Compsaipent X Compunent ¥ Comipnmemn £

Contrbubion per amt £12 ElD £h
Machine hours requircd i hours 1 hours 1 hour
Caatribution per machine hour f e £5 £6
Rankmg k] 1 1

The company can now allocate the 12 000 scarce machine howrs in accordance with
the ahove rankings. The first choice should be o produce as musch as possible of
component 7. The maximum sales are 2000 units, and production of ths guantity
will result in the wse of 2000 machine howrs, thus leaving 10 000 unused hours. The
second choice should be to produce as much of component Y as possible. The
maximum sales of 2000 wnits will result in the use of 4000 machine howrs.
Production of both components Z and ¥ reguire 6000 machine hours, leaving a
halance of 6000 hours for the production of component X, which will cnable 1000
units of component X to be produced.
Wi can new summarize the allocation of the scarce maching hawrs:

Production Muchine hoors used  Dalance ol machine bowrs availnble
2000 units of 2000 10 Do
2000 wnats of ¥ ElLU] & [l

L0 s of X Ao =
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The pu'\odudion Programm resubis inthe fn"uwing tostae] contribubion:

1£1
20010 units of Z at £6 per unit contribution 12 {0
20000 units of Y at £10 per unit contribution 20 (M0
10013 units of X at £12 per uns contribution 12 {HD
Total contribution 4 (00

Always remember that it is nocessary to consider other qualitative actors before the
production programme 15 determimed. For example, customer goodwill may be lose
cau.xin.g a fall in future sales o the COMpIy & unahble 1o sl.lppi'_l,- all three pmdu:l: ko,
say, 150 of its regular customers. Difficaltics may ansc m applyng this procedure
when there is more than one scarce resoarce. It could not be applied if, for cxample,
lahaur hours were also scarce and the contribution per labour hour resulted in
component Y being ranked first, followed by componenis X and Z. In this type of stu-
ation, where more than one resource is scarce, it & necessary to resort o linear
programming methads in order 10 determine the optimal production programme.
The a'ppii:aliurl. of linear 'pﬂ.ag:amrning 1o dn:ixiun.—m:ﬂ:ing when there are several
scarce resources will be examined in Chapter 12

The approach described above can zlso be applicd m non-manufacturing organiza-
tions {see Real World Views 11.7). For cxample, in a major UK retail store deplay
space 15 the limiting factor. The store maximizes its short-teem profits by allocating
shelving space on the basis of contributson per metre of shelving space.

Finally. it is important that you remember that the approach outlined i this secton
appli:: nn.'|'_|.- tor thase ssbuatsons where I::Ipﬂl:ilf constramts cannot be removed in the
shart term. In the longer term additional resources should be acquired if the coniri-
hution fram the extra capacity exceeds the cost of acquisition.

Replacement of equipment - the irrelevance
of past costs

Replacement of cqumpment is a capstal imeestment or long-term decsion that requires
the use of diseounted cash flow procedures. These procedures are dscussed in detazl
in Chapter 15, but one aspect of assct replacement decissons which we will consider at
this stage is how to deal with the book value [Le. the written-down valse) of old
equipment. This is 2 problem that has been kaown to cause difficulty, buz the corree:
appu'm.cﬁ e b app|'_l,- relevant cost pn.nl:lph:s |:u: past or sunk costs are irrclevant for
decision-making). We shall now use Example 11.3 to illustrate the irmclevance of the
book value of old equipment in a replacement decesion. To avoid any possible
confusion, it will be asumed here that £1 of cash milow or owtlow m year 1 s cquiv-
alent 1o £1 of cash iflow or outlow m. say, year 3. Such an sssumption would in
reality be meorrect and you will see why this is 50 in Chapter 15, but by adopting ths
assumption z1 this stzge. the replacement problem can be simplificd and we can foces
our attentson on the treatment of the book vakue of the old :q_u:iprm:n.i in the
replacement decision.

You can see from an examination of Example 113 that the total costs over o perod
of three years for cach of the abiernatives are as follows:
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A division within Rhime Autos purchased a machine three years ago for
EERDD0). Depreciation using the straight line basis, assuming a life of six
vears and with no sabmge value, has been recorded cach year in the finoncial
accounts. The present wrtten-down value of the equipment s £590 000 and 1t
has a remaining life of three years. Management is considering replacing this
machine with a new machine that will reduce the vanable upunting: oosts.
The new machine will cost £70 000 and will have an expected life of three
years with oo scrap value. The variable operating costs are £3 per unit of
output for the old machine and £2 per unit for the new machene. 1t s expected
that both muchines will be operated at 2 capacity of 200 000 gnits per anowm.
The males revenues from the cutpat of both machines will therefore be iden-
tical. The current disposal or sale value of the ofd machine 1= £40 000 and it

will be zero in three YOArs time.

i1 i ia
Hetain Buay I¥ifference
present replacemend  (relevant cosis
machine machine rEvERUES)
(Ei {Ey iEt
Variablefincremental operating costs:
20 (HI0 wmits at £3 per wndt for 3 years 180 000
200 (M0 umits at £2 per unit for 3 years 120 (M0 (il DO
Old machme book value:
F-yrar annual depreciation charge ) D
Lump sam write-afl 40 {H
Md machine dispasal value {40 {HIT) {440 DO
[n.il.iaipur:hun prin'u‘n-:w machine _T0 {00 1 D}
Total cost M 240000 30000

Yo cam see from the above unalysis that the £90 000 book valee of the old machine
is mrrelevant to the decision. Book values are not relevant costs hocause they anc
past or sunk costs and are thercfore the same for all potential courses of action. If
the present machine is retined, three years” depreciation ar £30 000 per annum wall
be written off annually whereas if the new machine is purchased the £90 000 wll be
written off as a lump sum if # = replaced. Note that depreciation charges for the
new machine are not included 1n the :L'nah‘sis since the cost of purcl'msin.a the
machine is already mouded in the analysis. The sum of the ammual depreciation
charges are eguivalent to the purchase cost. Thus, including both items would
amount to double countmg.

The ahave analysis shows that the costs of operting the replacement machine are
E30{HID less than the costs of operating the eassting machine over the three year
period. Again there are several defferent methods of presenting the informatbion
They all show a £30 D00 advantage m favour of replacing the machine. You can
present the informatson shown m columns (1) and (2) above, as bong ax you cnsare
that the same amount for the irmelevant siens 15 inchided for all abernatives. Instead,
you can present columns (1) and (2] with the ierelevant item (ie. the £90 D00
omitted or vou can present the differential items listed in column (3). However, if you

EXAMPLE 11.3
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adnpl the latter appmu.ch haial] will pu'ubaHj' Find it more m-uanin.afu| by restale

column (3} as follows:
iy
Savings on variahle operabing costs {3 years) &) D0
Sale proceeds of cxistmg machine ) D00
B} OHE
Less purchase cost of replocement machine T DM
Savings on purchasing replacement maching 30 o0

Outsourcing and make or buy decisions

Ohissurcing is the process of obtaining goods or services from outside supplicrs
instend of producing the same goods or providing the same seraices within the
organizaticn. Decisions on whether to produce components or provide services
within the erganmation or to acquire them from outside suppliers arc called
sutsourcing or make or bay decsions. Many organizations outsource some of theer
activities such as their payroll and purchasing functions or the purchase of speciality
components. Increasmgly municepal local services such as waste dsposal, highways
and property maintenance are heing outsowrced. Consider the information
presented in Example 114 (Caso A).

A first glance it appears that the component should be autsaureed simee the
purchase price of £30 15 less than the current total unit cost of manufacturing.
Huwever, the unit costs mclude some costs that will be unchanged whether or mt the
components are outsourcod. These costs arc therefore not relevant o the decsion,
Assume also that there arc no alicrnative uses of the released ﬂp.lcil:_\- if the COMTp-
nents ura outsourced. The approprinte cost information = presented m Exhebat 1123
[Section A). Altcenatrve approaches to presenting relevant cost and revenue mifor-
mation are presented. In colemns (1) and (2) of Exhibit 11.3 cost information =
prosented that includes both relevant and ireclevant costs for bath alternatives under
conssderation. The same amount for non-manufacturing overheads, which arc imel-
evanl, s inchided for both alternatrees. By mcluding the same amount m both columns
the cost s made irrclevant. A|bcmaliwi'_l,-.j'uum prescnd cost mivrmaton in columns
(1} and {2} that excludes any ireelevant costs and revenues because they are identacal
for both alternatives. Adopting either approach will result in a difference of 260 000 n
favour of making compomene A

The thind approach = 1o list only the relevant costs, cost soangs and any relovant
revenues. This approech is shown in column (3) of Exhibat 113 (Secbon A ). This column
represents the differemtial costs or reverues and it is dereved from the differemces
hetween columns (1) 2nd (21 In column (3) only the nformation that s relevant bo the
docesion is presented. You will see that thas approach compares the redevant costs of
makmg directly against outsourceng. It indicates that the sdditionzl costs of making
component A are £240 000 but thes enables purchasing costs of £300 000 10 be saved.
Therefore the company makes a net saving of £60 000 from making the components
compared with outsourcing.

However, you will probably find column (3) casicr to mterpret if # is restated 25 tao
separale alternatives as shown in Exhibat 11.3. All of the approaches described in thes
and the preceding paragraph vield identical resalts. You can adopt any of them. It s a
matber of personal preference.
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EXAMPLE 11.4
Case A

One of the divsions within Rhine Autos is currently negotinting with anather
suppher regnrding ousourcing component A that st manufactures. The division
currently manufactures 10 000 units per anmum of the component. The costs
currently assigneed 1o the components are ax follows:

Tatal cests of
prodocing 10000 Unit

companenis omsd

1K) LE}

Direct matcrals 120 (00 12

Direct labour 10001 D) m
Vanahle manulzctunng ovechead costs

{power and unlitics) 10 [ |

Fm:rlm.umd:u:lunmg:m!rﬁnnd.:mu B [N B

Share of mon facturmg ov d 50 (0 HE

Total casts 3640 (00 36

The above costs are expected to remain unchanged m the foresecable future o
the Rhine Autes division continues to manufacture the components. The
suppher hus affered 1o supply 10000 components per annum at price of £30 per
unit guaranteed for a minmum of three years. If Rhine Autes outsources
component A the direct labour force currently employed in producing the
companents will be made redundant Mo redundancy costs will he incurred.
Dircct materials and vartable overheads are avoidable f component A s
outsourced. Fieed manufacturing overhead costs would be roduced by £10 000
per annum but non-mamdacuring costs would remain unchanged. Assume
initiadly that the capacity that is required for component A has no alternative
use. Bhould the Dvissen of Rhine Antos make or buy the component?

Case B

Asmsume now that the extra copacity that will be made available from outsoarcing,
component A can be used to manufaciure and selfl 10 000 wnits of part Bata
price of £34 per unit. All of the labour foree requaned to manufacture component
A would be m:d b make p:l.r-l B. The \ln.ahk rn.uuu.{nclun.ng averheads, the
fixed facturing overheads and non-manufactann g overheads would be the
same as I|'|: casts incurred for mau-uﬁ:h.urmg component A, The matcrials
required to manufactore component A would oot be required bue additional
maternals required for making part B would cost £13 per enit. Should Bhine
Autos oatsource component A7
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EXHIBIT 11.3

Evaliraning a moke
o by decision

Section A - Aruming there v no allemarive iies af the released capacity

Total cowt of Toinl cost off Difference
eontinning in moke traying 16 (0 {relesamiy
11 H componrnts CONEpanEnis I
[0} 12 i3
£ per momam (Eperomnemi (K per muomm
Dhrect materals 120 DHHY 1201 D0
Dareet labour UMy DXHY 100000
Variahle manufzcturing overhead costs
{pewer and utilitics) X DN 10 Do
Fixed manufacturmg overhead costs B D) 0 {HI0 10 0
Mon-manufacturing overheads 50 DD 50 {0
Cutside purchase cost incurred,{smeed) I J00 0 A0 {0
TFetal costs incurred/{sved) por annum )] 420 000 {0 1T
Column 3 & casier 1o interpret if o s as two sef ubter as follows:
Eelevoni cost of Relevani cost of
muoking companent A sanerting compunest &
i per nmomm) (£ per ammum}

Dhrect materials

Dareet labour

Variable manufacturmg overhead costs
Fixed manufacturmg overhead costs
Crutsde purchase cost incurred

Section B — Assuming the released capacity ias miernntive unes

S{HE CHNR
SR OXHR

(1]
Hoy cnmpument A
aml make port B

(£ per snmmm |

Dhirect matorials

Dhrect labour

Variable manufaciuring overhead costs
Fixed manufacturing overhead costs
Mon-manufacturing overheads
Cutsde purchase cost incurred
Revenues from sales of part B

Tl neet costs

120 000
L1 00
10000
0000
240000
¥ i
Muke composent A Buy componenit A
amd s mwoi mnal dho mod
mnke part B muke part B
(& per amnm| {E per nnnom)
1240 DHHY
UM DHHY
T CHHY
BODMY TOHO
S0 Oy 50000
300 (00
Sl O ERELLLY

130 o
1001 Do)
10 000
20 D0
S0 00
300 Noa

(340 Doy
2 000
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Measures of product attractiveness In retall operatbons

Shell space limits the quantity and varety of products offered by a retail opee-
ation. The visthility of a particular stock-keeping unit {SKLU ) and probabiliy of 2
stock-oat arc related bo the space allocated to the SKU. Total contributson for
the retail operation s influenced by how shell space is allocated o the SKUs.
For retailers, shelf space “is their hife blood — and a°s very limited and expensve’.
Shell space. accordingly, can be treated as a constraint i retailing operatsons.
The most attractive SKL s the SKU that generates the greatest contribution per
unit af space (square feot or cubc foot). To calculate contributeon, all mere-
‘mental expenses are deducted From incremental revenuoe. Incremental revenses
nclsde retad Pﬂ'il:ﬂ- and other derect revense soch s d:nl:. nﬂumm.n:u. foeward-
bay and prompi-payment dscoants. Incremental expenses include any money
paid out as a result of sclling one unit of a particalar item. Included o the mere-
mental expenses would be the mvoice unst cost and other invasced amounts
(shipping :harpa: for exnmple) that can be traced directly w0 the sale of the
particular item. Incremental revenues and experses are found by dividing case
values by the number of units per case.

If capaaty s not changed, then the nedevant costs are the incremental costs
rather than full costs. The chodce of low direct product cost ibems (1e. a full
product cost mcluding a share of the fixed warchouse, transport and storage
oxsts) over hegh direct product cost ihems is essentially a choice to e less of the
capacity that has already been paid for. If the costs of capacity ane fixed, then
using less capaaity will not save moncy.
Like the product mix problem, the
answer to the space management
prablem is how to allocate existing
capacity 5o that profit is mazimeeed. T
manimize pernri: where 'pu'nl:_is are
comstrained by space  himitations,
capacity should be allocated oo the
Source: & § Sainstury ple 3003 hasis of the SKU that generates the

greatest contribution per umit of space.

Source: Adamed fmm Gardiner, 5.C. Measeres of product aemciiveness and the theory ol
coasiralms, fnoaninan! S of Seeil sed Diibation, 193, Vol 2L, Mo, 7, pp. 37-40.
tt s yerwew. emeraldinsl gar com e him

Let us now re-examine the situation when the extra capacity created from not
producing component A has an alternatve use. Consider the information presented in
Example 11.4 {Case B). The management of Rhine Autos now bave three alternatives.

Theey are:
1 Make component A and do not make part B
2 Owisource component A and do pot make part B.
3 Outsource component A and make and sell part B.

It = assumed there is insufficicnt capacity to make both component A and part B
The appropriate financial information is presented in Exhibiz 11.3 {Scction B). You
will soc that, with the exception of non-manufzcturing costs, all of the tems differ
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hetween the alternatives and are thercfore relevant to the decision. Agai:n weocan
omit the non-manufacturing costs from the analyss or inclede the same amount for
all altcrmatives. Enther approach makes them irrelevant. The first two altornatives
that do nat invobve making and selling part B are identical to the alternatives
consubered in Case A so the mformation presented in columns (1) and (2) in
sectens A and B of Exhibit 11.3 are identscal. In column 3 of section B the costs
incurred m making part B in respect of direct labowr, variable and fixed manofac-
turing overheads and non-manufacturing overheads are identical to the costs
incurred in making component A. Thercfore the same costs for these items are
entered in column 3. However, different materials are required o make part B and
the cost of these {10000 wnits at £13} are entered m column 3. In addsson, the
revenues from the sales of part B are entered in cofumn 3. Comparing the three
columns in Section B of Exhibat 11.3 indscates that buying component A and using
the extra capacity that is created 1o make part B is the preferred alternative.

The meremiental costs of outsourcing are £30 (00 more than making componem B
[soc Section A of Exhibit 11.3) but the extra capacity released from ouisourcing
component A crables Rhine Autos to oblam a profit comtriutson of £ {£340 D00
incremental sales From part B less £250 00 incrementalirebevant costs of makmg part B).
The overall outcome s o £30 000 net benclft from sutsourcing. Note that the relevant
costs of making part B are the samc as those of making comporent AL apart from disect
materials, which cost £1300 00 In ather words, the nelevant {incremenial) cests of making
part B {comparcd with sutscarcing) are as folloes:

Dierect materials 130 MY
Direct lubour TiMh (HHR
Vamahle manufacturmg overhead costs 110 (HHR
Fixed mamufacturing overhead cosis 110 (MR

Z510 (HHY

Discontinuation decisions

Muost arganzations penodsclly analyse profits by one or mare cost ohjects, sach =
praducts or services, customers and locations. Periodic profitability analysis provadies
attenbon-derecting informabon that highlights those unprofitable actnvabies that require a
maore delailed appeaisal {someemes referred to as o spooal study} o ascertain whether or
not they should be dscontmused. In this section we shall lkustrute how the principle of
relevant costs can be applied to dscontiouation decisions. Consider Example 11.5. You
will sce that & focuses o a decision whether to discontinue aperating asales lerrtory, but
the same principles can alus be applicd 10 dscontinuing produwces, services or customers.

In Example 115 Acro Company analyses profits by locations. Profits are analysed
by regions which are then further anahsed by sales terntones within cach region. 1t =
apparent from Example 11.5 that the South East Asian region s profitable but the
profutabdity analyss suggests that the Bangkok sales territory s unprofiable. A more
detatled study s required 1o ascertain whether @t should be discontinoed. Let us
assume that this study idicates that:

1 Ihscontinuing the Bangkok sales terntory will eliminate cost of goods sold,
salespersons salarses, sales office rent and regromal and headguarters expenscs
arising From cause-and-effect cost allocabions.
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The Acro Company is 1 wholesaler who sells s products to retailers throughout
the Far East. Acro’s headquarters is in Hong Kong. The company has adopted o
regional structure with cach region consisting of 3-5 sales terntories. Each
region has its own regronal offece and o warchouse which disstmbuotes the goods
directly to the customers. Each sales termitory also has an office wheee the
‘marketing staff arc located. The South Exst Asian region conssts of three sales
territorics with offices locuted in Singapore, Kuala Lumpur and Bangkok. The
budgeted resulis For the next quarter are 2 Folloees:

Kimala
Sipgupore  Lompor Bonpkok  Totol
(Exy  (EN0w) (R0l (B0 )

Cost of goods sold RO} B5 100y 265
Salespersons salanes 160 ] 2diy GO0
Sales office rent &l 1 . 1] I
Depreciation of sales office cquipment M) 3 4 o)
Apportonment of warchouse rent 4 M bt} 12
Depreciation of warchouse cquipment NF 16 bl 58
Regional and headquarters costs

Causc-amd-effect allocatons 13 152 186 458

Arbitrary appartionments 360 40 30 Lo
Tolzl costs assigned 1o each location 1564 1762 1572 5298
Reported prafit)(lass) 36 2w (73 2w
Sale 10 10 1me s

.P..nnrning that the shave resules arc |ik-a|jr to be tjp;cul of futare |:|1.n!ln'|.j'
performanos should the Bangkok territory be dscontinued?

2 Discontinueng the Bangkok sales teeritory wall have oo effect on depreciation of
sales office cquipment, warchouse rent, depreciation of warchowse equipment
and regronal and beadguarters expenses arsing from ashitrary cost allocations.
The same costs will be incurred |13,- the company far all of these items even if the
sales terntory is discontimued.

Mote that in the event of dscontinsation the sales affice will mot be requered and the
rental will be elmminated wherens the warchouse rent relates o the warchowse for the
regon as o whole and, unless the company moves to a smaller warchawse, the rental
will remain unchanged. It s therefore not a relevant cost. Dscontinuation will result
in the creation of additional space and if the extra space remains unosed there are oo
fmancial conseguences o ke into account. However, of the additional space can be
sub-let to generate rental income the income would be incorporated as an opportanity
cost for the altemative of kecping the Bangkok territory.

Exhsbit 11.4 shows the relevant cost computations. Columm (1) shows the costs
incurred by the company if the sales territory is kept open and column (2) shows the
costs that wouold be incurred if a decision was taken o drop the sales territory.
Therefare m eolumn (2) onby those costs that would be eliminated {i.c. those items

EXAMPLE 11.5
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EXHIBIT 11.4
Refevamt oot
anaiysiv relating lo
the divcovitnmarion
of e Barghok

lerriiony

Toenl costs and revenaes in be nssigned

] i3 3
Keep Bongkek DNscontinee Difference
territnry Bangkok  incremenind costs
npea IETTilnry and revenses
i b L il {0
Cast of goods sold 2650 1asE 1{H0
Salespersons salanes ] 3l 240
Sales office rent 27 5tk 1200
Dieprecmtion af sales office
couEpenent i o)
Apportionment of warchouse rent T2 T
Deprecmtion of warchouse
cquipment. 58 58
Regional and hesdquariors cosis
Cause-and-cffect allocations 458 72 186
Ashitrary apporisonments 1100 L0 N
Total costs to he assigned 5208 3?52 1545
Reparted profit 2 % 154
Sales 35081 80 170

listed i stem {1} above ) are deducted from column (1), You can see that the company
will continue ta incur some of the costs (i.e. those dems Isted in item (2) above ) even
if the Bangkok territory is closed and these costs are therefore irrelevant to the
decision. Aguin you can either inclode, or exclade, the irrclevant costs in columns (1)
and {2} 25 bong ax you ensure that the same amoant of rrrelevant costs s included for
bath abtermatives o vou adopt the first approach. Both approaches will show that
Future profits will decline by £154 000 o the Bangkok teeritory is closed. Altornatmely,
you can present just the relevant costs and revenues shown in column (33, This
appu'm.ch indicates that lclxpm.;; the sales 1|::|'nl|:|r_|,I apson results in additional sales
revenuoes af £1 700 (00 but addrtional costs of £1 546 (00 are incurred giving a contri-
hation of £154 D00 towards fixed costs and profits.

You will have noted that we have assumed that the regronal and headguarters costs
assigned to the sales territorics on the basis of cause-and-cffect allocations can be
climinated if the Bangkak territory is discontinecd. These are indirect costs that fuc-
tuite in the longer-term according to the demand for them and it = asumed that the
sebected allocation hase, or cost driver, provades o v bly acewrate re of
resaurces consumed by the sales terribories. Camse-and-efect allocatson hases assume
that if the cause & climinated or reduced, the effect (i.e. the costx) will be climinated
or reduced. If cost deovers are selected that result in allocatons that are inaccurate
munsurcs of resources consumed by cost ohyodts (Le. sales werntorses) the relevant
costs derrved from these allecatons will ke meornect and incorrect decissons may be
made. We shall explore this isue i some detail in Chapier 13 when we look at
activity-based costing.
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Determining the relevant costs of direct materials

So far in this clmpbcrm: harve assumied, when Dtms:id:ring_ varows decisions, that any
materials required would not be taken from existing stocks but would be purchased at
a later date, and so the estrmated purchase price would be the relevant material cost
Where materials are taken from existing stock do remember that the cngmal
purchase price represcnts a past or sunk cost and is thercfore rrrelevant for decision-
makeng. I the materials are to be replaced then wsing the materials for o particular
actwity will necesstate their replacement. Thus, the decision 1o use the materials on
an acinvity will result in additional acquisitson costs compared with the siuation if the
materials were not used on that particular actvity. Therefore the foture replacement
cost represents the relevant cost of the materiabs.

Conmder now the situation where the matenals have no further we apart from
being used on a particular activity. I the matenals have some realzable valee, the use
of the materials will result in lost sales revenwes, and this lost sales revenue wall
represent an opportunity cost that must be assigned o the actvity, Alernatively, if the
matenals have no realizable value the relevant cost of the materials will be zero.

Determining the relevant costs of direct labour

Determining the dircct labour costs that are relevant to shor-term docsions depends
on the crrcumstances. Where a company has temporary spare capacity and the labour
force = 1o be mamiamed m the short term, the direct labour cost incurred will remain
the same for all alicenatve decisions. The direct labowr cost will therefore be mrrel-
cvant for short-term de:i:iun-mnkin.g pUrposcs. Consider now a situation where
casual labour is used and where workers can be hired on a daily busis: 2 company may
then adjust the conployment of labaur to exactly the amownt required 1o mect the
praduction requirements. The labour cost will increase if the company accepes addi-
teamal work, and wall decrease if production is redwosd. In this siteation the labour cost
will be a relevant cost for decison-making purposes.

In a sttuation where full capacity exists and additsonal labour supplics are
unavailahle in the xh.urHr::rrn. and where no further overtime wnr.'l:i.ng-u p-muiHr:. the
onlyway that labour resources could then be obtained for a speafic ordier would be to
reduce existing production. Thes would reloase labour for the order, but the redwced
praduction would result m a lost contrmbution, and this lost contributson must be
taken i account when ascertaining the relevant cost for the specific order. The
relevant labour cost per howr where full capacity exists is therefore the hoody labour
rate plus an opportunity cost cansisting of the contribution per hour that is lost by
au:l:_pli:ng the order.

Thee following sems relate to the bearming ohjectnes Ested at the begmning of the chapter.

w Distingeish between relevant ond brrelevant costs and revenues,

Relevant costsirevenwes reprosent thoss futere costs/revenees that will be cﬁangc:l
by partscular decision, whereas mrrelevant costs/nonen wes wall not be affected by that
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decsion. In the short-term togal prodis will be increased for total losses dooreased) if
noourse of action s chosen where relevant revenwes are in exoess of rebevant costs.

Explain the impurtance of qualitative Eciom.

Quantitative Eactors refer o outcomes that can be meassured m numerncal terms. In
many situations @ i difficult to quantfy all the important clements of a decision.
Thase factors that cannot be expresed in nemencal terms are called qualstative
factors. Examples of qualitative fzctors melude changes in employes morale and
the i'ru'pﬂ-d od'h::irs‘g at the m::rtyu{ a :u.ppﬁcr'nﬂ'mn a decmion s made to close a
company’s fucilities and sub-contract components. Although qualitative factors
cannat be quantificd it s essential that they are taken into account m the decision-
making process.

Ilistimpmish between the relevant ond irrelevant costs ond revenoes for the five
decision-making problems described.

The five decsion-making problems descesbed were: (a) specsal selling price deci-
swams; (b)) product-max decissons when capacity comstrames apply: (o) decisians on the
replacement of equipment; (d) cutsourcing (make or buy) decisions; and (¢} discon-
timuateon decimons. Difforent approaches can be used for presenting relevant cost
and revenue information. Information can be presented that meludes bath refovant
und irrelovant items for all alternatives under consideration. 1 this approach =
adopted the same amount for the irrelevant items (e, those lems that remain
unchanged as 2 resubt of the decigon) are mcuded for all alicmatives thus making
them irrelovant for the decision. All:maji.\rnl}'. miormation can be prun:nbc:l that
Ist= oaly the relevant costs for the altematives under considerabion. Where only teo
alernatives arc boing considered a third approach & to prosent only the refevant
(cdifferential} items. You can adopt either approach. 1t & a matter of poreaonal pref-
crence. All three approosches wene illustrated for the five decsion-making problems.

Describe the key concepd thot showld be applied for presenting informntion for
profduct-mix decisions when capacity constraints apph.

The indarmation 'ptu:nt:d shauld rank the pmﬂu.:l:.'hf the contribution per unit af
the construiming or limiting fector (i.c. the scaros resource). The capacity of the
scarce resaurce should allocated according to thes ranking.

Explnin why the beok valoe of equipment is irrelevant when making equipmens
replucement decisions.

The baak valuee of equipment is a past {sunk} cost that canmot be changed for any
alternative under consideratson. Only future costs or revenues that will differ
between aliernatmves are relevant for mphnrrnnnld:ckinm.

Describe the npportumity cast coBoepl.

Where the choice of one course of action requires that an aliernative cowrse of
action be grven up the financial benefits that are forgeme or seorificed ane known as
opportunsty costs. Opporbunity costs thus represent the lost contmbution 1o profts
arisng from the best alternative forgone. They arise only when the rescurces are
scarce and have altermative wses. Opportunity costs must therefore be incloded in
the anahm'-.'l when pmunl'irla rebevant information for dccisi.ur:—ruaking.

Adaditinnal learndmy ohjective presented im Appendix 1L,

The sppemdix to this chapter includes the following additional learning objecteve:
calculate the optemal selling price using differential caleulus. The topic is normally
dealt with in sccond sizge cost and management accounting courses, but recently
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SO pu'dl:asinnﬂ acopuntancy cxa.rn-m-mg bodies have mcluded this 1up\i|: i first
stage courses. You should therefore check your course content to ascertam if you
will need to read the appendix

Appendix 11.1 Calculating optimum selling prices
using differential calculus

The optimal cutput is determined at the point where marginal
revenue cquals marginal cest (see Chapter 2 for an explanaton of
the terms marginal revenue and marginal cost). The highest sclling
price at which the optsmum sutput can be sold detcemines the
optmmal selling price. 1 demand and cost schedules are known, it is
p-cm:iHn to derne :mﬁmcmdrﬂu: nplimuru oubput Jevel and s:“ing |:|:ri|:|: 'uring
differential caleuhus. Conmider Example 1141,

A division withan the Caspian Company sells o smgle product. Divisional fooed
costs are £700 00 per anmum and a variable cost of £70 s incurred for cach
additsonal unit produced and sold over a very large range of outputs. The
current solbing price for the product is £160, and at this price 10 DM wnals are
domandeod per annwem. It is estimated that for coch sacoessive increase in price
of £2 annual demand will be reduced by 500 units. Alternatmvely, for cach £2
reducton in price demand will increase by 500 units.

Calcalnte the optimum oatput and price for the product asemdng that o prices
are st withen each £2 range theee well be a proportionate change m demand.

The first step when caloulating the optimum sclling price is to calewlate wtal cost
and revenue functions. The tetal cost {TC) funciien is

TC = £700 D00 + £

where x 1 the annual level of demand and output.

At present the sellmg price is £160 and demand & 10 (00 units. Each increase or
decrease in prace af £2 resulis m acorrespondmg decrease or mcrease in demand of
500 unsis. Therefore, of the selling price were incrensed o £200), demand would be
zem. T increase demand by one unit, selling price must be reduced by £00004
[£2/500 unsts ). Thus the maximum selling price (5P} for an cutput of 1 undts is

51 = £200 - £0(Hidx

Assuming that the output demanded is 10 000 units 57 = £200 - £0004 (10 000 =
£164). Therclore f demand is L0000 wnats, the maximum selling prce 1s £160, the
same sclling price given in Example 11421, W shall now use differential caloubus io
derive the optmmal sclling price:

TC = £700 000 + £l
SP = E200 - £0.00kx

EXMAMPLE 114.1
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Therefore total revenoe (TR) for an output of x units = £200c - £0.004¢°

marginal cast (MC) = dITC =£m

margmal revenue {(MR) = d?m = £} — E000ET
At the optimum output level
are _ 4w
dx dr
And so

£70 = £204) - £0.008x
= 162 500 unsis

The hsghest sclling prece a1 which thes cutput can be sold 1

S = £200 - £01004 {16 250)

P =E135

Thus optimum selling price and cutput are £135 and 16.250 units respoctavely.

o= '!'r Key terms and concepts

decision-relevant approach {p. 285) gualitative factors (p. 297}
differential cash flow (p. 2%6) relevant cost (p. 296
incremental cash Bow (p. 296) replacement cost [p. 313
limiting factor (p. 302, sperial studies (p. 205)
apporiumty cost {p. 31 writben-down value (p. 304
aubsaurcing (p. 36y

Key examination points

A common mistake that stedents make when presenting mformatson for decision-
rualcirlg isio comgar: sl costs. With this a.pgma.l:h. there = a dan.g:r that fixed costs
will be unittoed and treated as variahle costs. In most cases you should comparc total
amounts of costs and revenues rather than unit amounts. Many students do not
present the miormaton cleady and concisely. There are many alternatne wiys of
prescnting the information, but the simplest approach = 1o List future costs and
revenues for cach alternative in o format simalar te Exhiba 11.1. You should eaclade
irrclevant ifcems or cosure that the same amount for srredevant tems is incloded for
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cach alternateve. To determane the amount to be cnered for cach abermative, Jou
shauld ask yoursclf what difference it wall make of the alternatve is selocted.

Never allocate commeon fixed costs to the alternatives. You should foous on how
each altematree will affect future cash flows of the arganization. Changes m the
apportionment of fixed costs will not alter future cash flows of the company.
Remember that if a resource is scarce, your analbysis should recommend the abter-
madmve that yickds the largest contributson per limiting factor. You should mow attempt
the Review problems and compare your answers with the solutions that are provaded.
These prablems will test your understanding of a vanety of decison problems that
hawe heen covered in Chapter 11






Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nb}nm: with solutions for this d'la.pl:r are available on the
accompanying website saww.drury-online.com. The website meludes 2 Sandent s
Munal and an fmstnector's Mamuel. Students can acooss both guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers o problems in the frstrucior's Warinal une available only 1o
lecturers on the lecturers password-protected scction of the wehbsite,

The website also includes over 20 case study problems. A List of these cases
is provided on pages 5B6-7. Cascs that are relevant to the content of this
chapter inchude Fleet Ltd and High Street Reproductson Farniture Lid.

Review gquestions

111 What s a relevant cost? (. 296)

112 Why is it important to recognize qualitatrve Eactors when presentmg
information for deciss king? Provide plos of qualitaty

(. 297)

112 What underlying principle should be followed in determinmg relevant costs

for decsion-makmg? {p. 700}

114  Explain what s meant by speceal pricing decisions. (o 297)

115  [escrebe the important factiors that must be taken into account when making,

special pricing decisons. (. 294)




ASEESEMEMNT MATERIAL

11.13 A company produces three products which have the followeng details

1114

1115

1 u i
PFeronit  Perunit  Per it

Direct materials {2t £5kg) kg Skg fikg
Contrthution per unit E35 L] £d4B
Contrshution per kg of materal §4.375 f i} iE

Dwemand {excluding special contract) (unais) 3000 N0 2000

The company must produce 1000 wnits of Prodwct 1 for a specaal contract
hefare mecting normal demand. Unfortanately there are only 35 000 kg of
munterial wvailahle.

What is the optimal production plan?
| i i

A LN 4600 2000
B B0 M0 2000
C 875 = 2000
ol JONHY 22p0 =

ACCA - Financiad Information for Monagenent

A company uses |i.!r|.i|:ir!3 [zctor a.|1:|.1'_|.:i51|:| calculate an np1-u1'|a| prut‘!u:tinn.
plan given a scarce resource.

The follawing applics to the three products of the company:

Prodwc 1 n m
£ L k

Mircet maderiaks [at Lﬁ.lkg] 15 .t 15

Dhirect labouwr {a £10hour) 40 bl 1

Yariahle ovecheads (£2haur) -} 5 2
Bt 3 N

Muximum demand {units) 2000 4000 A0

Optemal production plan 2000 1500 ElL)]

How many kg of matenial were avalable for usc in production?

A I5750kg

B IEi0kg

C 000 kg

D EMokg

ACCA - Financiad Information for Management

A comgary has past secured a new contract which requires 500 hours of labaur.

There are 400 hours of spare labour capaaty. The remaming hours could be
warked as overtsme at time and a half ar labowr coulld be diverted from the
production of product X. Product X currently earns a contribution of £4 m two
labener howrs and disect labawr is currently pasd at o rate of £12 per normal hour.
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11.18

11.20

11.21

ABSESEMENT MATERIAL

‘Which componentis), if any, should BB Limited conssder baying in
{a) Buy imall three components.
(b} D not buy any.
{c) BuyinS and U,
{d) BuyinT anly.
CIMA Srape 1

A company s considenng accepting a onc-vear contract whech wall require four
skilled emphwyees. The fowr skdled employees could be recrusted on a one-year
conbract ab acast.of £40 M), per employec. The employees would be
supervised by an existng manager wha carns £60 (00 per annum. 18 s expoded
that supervision of the comtract wouald take 10% of the manager's time.

Instead of recruiting new emplovees, the company could retrain some
cxisting employees who currently carn £30 000 per year. The training would
cost £15 000 in total. If these employees were used they would need to be
replaced at a total cost of £100 DL

The relevant labour cost af the contract s:

£100 000

£115 D00

E135 0010

£141 000

£166 000

mgreE>

CIMA Stage

An engmeering firm has surplus capacity and wishes to sooure a short-torm
contract to supply components. 1t has decsded 1o hid for a contract ag a price
whech will just cover all relevant costs.

Which OME of the following costs should be included in the calculaton of

the minimum price it can bed?

A The cost of a rescarch pmﬂjc:t undertaken last year whach has resulted in
an impreved method of manufacturing the components.

B The cost of hiring a supervisor b oversee the contract’s progress.

€ The cost of lnbour which will be transferred to the contract from another
production line whens it s currently wdle.

[ The depreciation charge on exsting machinery owned by the firm which
will be used to manufzciure the components.

E;m_lf ' ‘_—1!! . dl- . A ﬁ.

A company & consslering the costs for o specal order. The ordor woulld
require 1250 kg of matenal D. This matenal is readily nvalable and regularly
used by the company. There are 265 kg of material D in stock which cost £795

lnst week. The current market price is £3.24 per kg.
Material I s normally msed o make product X Each unit of X requires 3 kg
of material D and, o matenal D is costed at £3 per kg, cach wnit of X yeelds a
contribubion of £15.
The cost of material I3 io be included in the costing of the speciol order is
nearesl to
A £3990 B £4050 C E10H0 I £1D 300

CIMA Management Accouriing - Performamce Managenent
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Camden has three divisions. Information for the year ended 30 September =
as follows:

Divisiom A Division B Dvisian § Tutnl
E000 £y LRI £
Sules isn 420 150 L]
Variable costs 280 210 1 614
Contributson 0 210 a i
Fixed cosix P
Met profit 47.5

General fixed overheads are allecated to each division on the basis of sabes
revenac; 6% of the total fixed costs incurred by the company an: specific 1o
cach division being split equally betaen them.

Using relevant costing techniques, which dvistons should remain open if
Camden wishes o maxemaze prodis?

A A BandC

i
C  Bonly
D

ACCA Paper 1.2 - Financiel Information for Management

Calerlstion of o mimimum contraci price io break even

Mike Limeted has been asked to quote a price for a one-off contract.
Management have deawen up the following schedule:

Ei
Contract price {cost plus 206 60 TEO
Cosesz
Muterial: ¥ {300 kg at Eliveg) 3K
1 {1000 litres at £7here) 7 000
C (550 kg at £3/kg) 1 650
Labaur: Dhepartment 1{ 1500 bours =t £8hour) 12000
Dicpartment 2 { 2000 bours at E10hoar) 20 (0
Overheads: nbsorbed on o budgeted labour howr basis
(3500 hours at £2/labour howr) 7 000
Total costs 0650
The fallvwing s akso relevant:

Material W Thie cost of £10 s the origmal purchase cost meurned some
years age. This material s no longer in wse by the company
and if ot used in the contract then it would be sold for scrap
at £ kg,

Material [ This &5 in continuous use by the business. £7 s the hstoric
cost of the material although current supplies ars being
purchased at £6 50

Material C Mike Limited has 300 kg of this matenal in stock and new
supplics would cost £4/%kg. If curnent stocks are not wsed for
the contract then they would be used as o substitute for
maberial ¥ in another production process costing £7ks. 2 kg
ol C replaces 1 kg of Y.
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Diepartment 1 Thas department has spare labour capanity sulficicnt far the
contract and labour would be retained.

Dcpartment 2 Thas department is currently working 2t full capacrty. Mike
Limited could get the men to work overtime to complete the
contract paid at ime and a half, or they could dvert labowr
hours from the production of other units that currenthy
average £3 contribubion per labour hour.,

Onverhcads These ara arbitrarily absorbed at o predetermined rate.
There will be no incremental costs mearmed.

Required:

Calcualate the minmmum contract price that Mike Limited could accept 10

beeuk oven using relevant costing technques.

[0 manksy
AECA < Finincial ficf Mg

Key/limiting fuctors

Drue to o national wage agreement, you fod that wage rates for skalled
warkers are to increase by 30% over the budget higures. There is 2 shortage
of such skilled workers and it takes ower o your to tram new recrusts
adequately. The managing director has asked you for advice as 1o whach
order of prority on the product rangs would give best use of the sklled
lahour resources available. The cost of unskilled abowr, of which there = no
shortage. will go up by 20% over budget.

The onginal budget figures for the next pesiod before allowmg for the
increase in lahour cost detailed shove, were:

Prodect Y W X ¥ £
Maximum production i units 3000 4000 Alod TOMy - G000
Selling price per unil £16  £15 18 £15 OO0
Variahle costs per unit
Material 3 5 4 T &
Skilbedd labaur £4 per hoar 4 4 L] 2 &
Unskilled lubour £2 per hour z x 1 1 &

Yariahle overheads are rocovered at the rate of £1 per labour hour, The
skalled labour available amounts to 30 000 haars in the persod and there are
Fixcd costx off £22 80,
Yow are required ba:
(a} caboulate the product mix which would resalt in the masimom profit
(42 marks )
(k) commient on the resalts of the revised hudgot.
{6 s
{Taaral 18 marks)
AAT
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1125 Acceptnmce of & special erder
The produecton manager of your crgamization has approached you for some
:mlina advice on pmjn:c! X aone-off order from overscas that he intends o
tender for. The costs associated with the project are as follows:

(4]

Material A A1
Material B L]
Direct labour &
Superasion 200
Ornverheads 12 N

32000

You ascertain the following:

(1) Materal A is m stock and the shove was the cost. There 5 now oo ather
use for material A other than the above progect, withen the factory and it
would cost £1750 to dispose af. Material B would have to be ordercd at
the cost shown abave.

(1) Dhrect labour costs of £R000 relate to workees that will be ransferred 10
this progoct from another project: Extra labour will meed to be recrusicd
1o the othor project at a cost of £7000.

{11} Supervision costs have been charged tothe project on the basis of 3375%
of labour costs and will be carried owt by existmg stal within their
normal duties.

(1) Owerbieads have boen charged ta the progect at the rate of 200% on
dereet labour.

{¥) The company is carrently operating a1 a pount above break-even.

{w1) The project will need the utilzation of machmery that will have no ather
use to the CoHmpiny afler the pmn-jm:t}las Tinashed. The |:|1:|:|:]1i.11|:r_|.- wall
hawe to be purchased at a cost of £10 000 and then disposed of for £5250
al the end of the progect.

The productson manager tells you that the overseas customeer is prepared to

pay up 1o a mmamum of £ 000 {ar the project and a competitor is prepared

te acoept the order at that price. He also informs you the minimam that he can
charge 15 £40 (00 ax the above costs show £32 000, and this does not take mio
conssderation the cost of the machine and profst to be taken oo the propect.

Required:

{2) Cost the project for the production manager, clearly stating how you hne
arnved at your figures and giving reasons for the exclusion of oether hgures.

(12 prarks)

{h) Write a report Lo the production manager stating whether the
arganization shoald go ahead with the tender for the project, the reasons
why and the price, bearing in mind that the compettor = preparncd to
undertake the prapect for £30 D00,

{8 onparky)
Note: The project should only be undertaken if it shows a profit.

{c} State four non-monetary factors that should be taken into sccount
before tendenng far this project.

{2 mrarkr
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(d) What would be your advice if you were told that the organmation was
operatmg below break-even point? Give reasons for yoor advice.
(7 mmEnks
(Tawal 25 manksy
AAT Cost Accounting and Hudpeting

Decision on which of two mmstually ecclesive comtrocs to nooept

A company m the civil engincering industry with headquarters bocated 22
miles from London undertakes contracts anywhere in the United Kingdom.
The company has had its tender for o job in north-east England accepted at
£288 000 and work i3 due to begen m March. However, the company has als
heen asked to undertake a contract on the south eoast of England. The price
offered for this contract & £352 0. Both of the contracts cannot be taken
simubtaneausly because of constraints on staff site management personnel
and on plant available. An escape dause coables the company to withdrw
from the contract m the north-cast, pmv'i.dud nodice 15 givcrl. before the end of
Navember and an agrocd penalty of £25 000 is paid.

The fallowing estimates have been submitied by the company’s quantity
surveynr

Cust estbmnies MNurih- Souih
eal const
i€ (k1]

Mazerials:
I stock 2t original cost, Material X I1 600
In sbock at origimal cost, Material Y 24 =00}
Firm orders placed ot onginal cost, Materinl X 30 400
Nat yet ardercd — current cost, Material X &} [}
Mot yet ordered — current cost, Material Z 71 I
Lahowr - hired bocally BAOOD 110 D00
il management 13 (WK 34 K}
Staff accommodation and travel for site

managoment i R0 5 6
Plant cn site — depreciation 9 5 12 &N
Interest om GpilaL B 5131 i 400
Total bacal contract costs 253520 64 B8
Headguarters costs allocated at rate of 5%

on total contract costs 12676 13 240

266 196 I7H 4D

Contract price 250 D) 353 00i)
Estimated profit 21604 73560
Nodes:

l. X, ¥ and Z are three bui!ﬂing materials. Material X 15 not m common
use and would not realme much money f re-sold; bowever, it could be
useel on othor contracts bt only as a substitute for another material
currently quoted at 10% Jess than the onginal cost of X. The price of ¥, 2
material in common use, hes doubled since 5t was porchased: its net
realmable valoe if re-seld would be iis new price less 15% to cover
dizpasal costs. Alternatively 2 could be kept for wse an other comtracts in
the followang financal year.

aar
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b

T

With the construchion industry not yet recovered from the recent
recession, the company is confident that manul labour, bath skilled and
umskilled, could be hired locally on 2 sub-contracting bass to meet the
needs of each of the contracts.

The plant which would be needed for the south coast contract bas boen
owmned for some years and £12 B0 is the year's depreciatson on a
strasght-ling hasis. If the morth-east contract is andertaken, less plant will
be required bt the surplus plant will be hired out for the period of the
contract 2t a rental of £6000,

It 1% the company’s policy 1o charge all contracts with notional interest a
&% on estimated working capital imobved i contracts. Progress
payments would be recoivable from the contractee.

Salarees and gencral costs of operating the small keadguarters amount o
ahout £108 (00 cach year. There are wsually ten contracts being
:u.p:n'iu:d at the same trme.

Each af the fwo contracts is expected to kst from March to February
which, comcd Ily, is the company's fmancial year.

Silc manzgement is treated as o foed cost.

You arc required, as the management accountant to the company,

{2) to pressnt comparative statements to show the nee beneht 1o the

company of undertaking the more advantageos of the e contracts
(12 parder

ﬂ!] o ::p|a|r|. the reasoning hehind the inclusion m ﬂ_n:rr urrl.n:llun From) your

financzal nix, of each item given in the cost
cstimates and the notes relating thereto.

(17 marks)
{Total 25 mrarksh
CiMA Stage 2 Cost Accouniing

1127 Ikedetion of & product

Blackarm Ltd makes three products and 15 reviewing the profitability of its
product line. You are given the following badgeeed data abauat the frm for

the coming year.
Frodoct .1 ] L
Snles (in onitsy 1 il 120 fikd il i
iEl Er 1E}
Riezvenue 1 S{HN ONHY 1 440 000 BED (0
Cosbs:
Matcreal S{HD OHR 4E0 (o 240 {Hn
Lahour SHD MR 3100 160 (HI
Orverbead G500y 00 000 360 (00
1 5500 (HHF 1 4061 (il 760 (HI0
Profiti{Loss) {50 (HHY) 401 o0 120000

The company 15 concerned about the loss on prodsct AL It is considering
ceasing production af it and ssitching the spare capacsty of 100 000 units to
Product C.
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Yoaw are told:

(1) All production is sobd.

(i1) 25% of the labour cost for each product s fived in nature.

{11} Fixed administration cverbeads of £900 000 in total have been
apportioned 1o cach product on the basis of units sold and are included
thee overhead costs abave. All ather overhead costs are vamable in natare.

(1%} Ceasing production of product A would climemate the fixed lshour

charge sssociated with it and one-sixth of the Ared admimistration

averhead apportioned to produec AL

Increasing the production of prodsct C by 100 000 units would mean thag

the fixed labour cost asmocmted with product C would dowble, the

variahle labour cost would rise by 20% and #s selling price would have 1o

be decreased by £1.50m order o achseve the increased sales.

Requircd:

{n) Preparc a marginal cost stabement for a unit of cach product on the
basas af:

{1} the onginal budsgel;
(it if product A is deleted.

Iw

(12 marks)
(b} Prepare a statement showing the tatal contribution and profit for each
product growp om the basis of:
{1} the omgmal budget;
{mp of pu'-n-du:l A deleted.
(# muarks)
{£) Using your results from {1} and (h) advise whether praduct A should be
deleted from the product range, gring reasons for your decesion.
{5 riarics )
{Taatal 25 muarks)
AAT Coxt Accouraiing ard Binlgeting

Caloulations of an optimal selling price

A company manufactares n single product, product ¥. It has documented levels
of domand at certain sclling prices for this product as folloes:

Dhernaimd Selling price Lot
pCr wmit T il
U'mits £ L
1100 48 o 8
1200 46 21
130 45 n
140 42 19
Required:

Using a tabular approach, calculate the marginal revenues and margmal costs
for praduct ¥ a1 the different bevels of demand, and so determine the sclling
price at which the company profits ane maamized.
[0 rraerdesy
ACCA - Financiad Iformation for Management

b



The application of linear programming to
management accounting

 emsore that scrce resources arc effigently allocated. Using Example 11.2, we cstab-

o bished that where 0 sarce resouree evists, that ke alternatnve uses, the contribution per

S unitshould be caloulated For cach of these uses. The ssailable capacity of this resource s

then allocated to the altormaire wses on the bass of the contribution per scarce resource.

Where marc than one scarce resource exsts, the optimum production programme

cannd mﬂyhcduhﬁﬂmc"r_v the proscoss described in H'lsptm'imdu.plzr. In such

circumstances there 1s a need to resort to linear programming technigues to establsh

the optmmum production programme. Our ohjective in this chapter 15 to cxamine how

Linzar programming techneques can be applied to determine the vupl.:m.nm production

programme in situations where more than ane scaroe resource exists. Throughaat the

chapter we shall assume that only two products are produced so that the optimum

output can be determened using 2 two dimensonal graph. Where moee than e

praducts are produced the aptimal output cannot casily be determined using the

graphical methad. Instead. the optimal putput can be determined wsimg a pon-

graphical approach that & known as the Simplex method. For a descripteon of the
mimplex method you should refer to Direry (2004, ch. 26).

,;:""| ,‘;rﬁ;, In the previous chapter we considered bow accounting mfermatson should be wed o

LEARNING OBJECTIVES

After studyeng this chapter you should be able to:

describe the situations when it may be appropeiate to use linear programming;
explain the arcumstances when the graphical method can be uscd;

use graphical linear programming to find the optimum output kevels;

calculate the opportanity cost (shadow price) of scarce resouroes and explain the meaning
af these terms.
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Lincar pmgrammjn‘g = bnplc that is often included in second lbevel cost and
management accounting courses bat recently some professional accountancy exam-
imng bodics have meorporated this topic in fisst level courses. You should therefore
chieck your course content o ascertain if you will meed to rend this chapter.

Linear programming

Linear progrommeing is a pawerlal mathematical techniguee that can be applicd v the
problem of misoning limited Facilities and resoarces among many alternative wses in
such a way that the optimum benefits can be derved from therr wtilization. It secks 1o
find 2 feasthle combination of output that will maxmmize or minimize the ohjective
function. The ohpective function refers to the guantification of an ohyective, and
usuzlly takes the form of maximicing profits or minimizing costs. Lincar programming
may he used when relationships can be assumed to be lmear and where an optimal
solutiom does in fact exisz.

To cnrnp!'_l,- with the I.-H1I:=I'i1:f :msurnpﬂnﬂ. it must ke asmumed that the contributon
per unit for cach product and the wilization of rosources per unit are the same
whatever gquantity of outpot s produced and sold within the cutput range being
consdered. 1t must alsa be asumed that units produced and resourves allacated are
infinitely divisthle. This meoans that an optimal plan that suggests wo should produce
9438 units is possble. However, it will be nocessary to interpret the plan as a
praduction of 94 wnits.

Let = now apply this techmgue 1o the problem outhned in Exhihat 121, where
there is a labour restriction plus a limitatsen on the avadability of materals and
machine hours. The contrthations per scarce resource an: as follows:

Prodoct ¥ Product 3
(L) (£)
Labaur 233 (L1 hours) 200 (£168 hours)
Material 1.75 (£14/8 units) 4.00 (L1654 unitsh

Machine capacity  3.50 (£14/4 hours] 267 (£16% hours)

Thes analysis shoes that product ¥ yiclds the largest contributson per labour and
miachine hour, and product Z yields the langest contrbution per unit of scarce mate-
mials, but there s o clear indication of how the quantty of scarce resources should be
albocated to cach pemdul:L Linear pru-g:'ummmg should be uscd in such circumsitances.

The procedure is, firg, 10 formulate the problem algebraically, with ¥ denoting the
number of units of procuct ¥ and Z the oumber of units of product 7 that are manufac-
tured by the company. Secondly, we must specify the ohjective Function, which in the
example is 1o maximize contribution {denoted by ), followed by the mput constrmis,
Wig cun now formulate the lnear programming modie] as fol loes:

Maxmize © = 14Y + 162 subject to

BY + 47 = 344 (material constraint)

BY + BZ = 268 (lahour constraint)

AY + G = 2760 (machine cupacity constraint )

= ¥ = 420 {maximum and minimum sabes limitation)
Z &= 0 (mamimum sabes limitation))
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The LP company currently makes two products. The standards per amt of product EXHIBIT 12.1

are as follows: Muttiple resource
constraird probiem

Frodoc ¥ il B Prodect £ gy i
Product ¥ Product Z
Standard sellmg price 110 Standard sclling price 118
Leas standurd costs: Lizms stanclurd costs:

Maierials (8unitsat £} 32 Materals (#unitzat £4) 16

Labour (6 hours at £109 60 Labour (8 bours at £10y  BD

Variable mverbwad Vanable overhead

{4 machine hours at £1) 4 {6 machine boarsat £1) 6

26 1oz

Contribation 14 Contribution i

During the next accounting period, the avalabibity of resources are eapected o
e subject to the following Emitations:

Labswar ZHRO howrs
Materials 3440 units
Machine capacity 2760 hours

The marketmg gor sl that the ¥ sales potential for prodsct
Y i limited to 420 onits. There 13 no sales limitation for product 2. You are
asked to advise how these lemated Fecilities and resources can best be used so as

ey gu.i:l the nplim'u.m benehit from them.

In thas model. ‘maximize C mdicates that we wash to maximize contribution with an
unknoen number of units of ¥ produced. cach yielding o contrbation of £14 por wnit,
and an unknven number of units of # prodeced. cach yickding a contribution of £16.
The labour constraint indecaes that & hoors of labour are requared for cach unit of
product ¥ that is made, and 8 howrs for cach unit of prodec 2 Thus (6 bours ® ¥) +
{8 houwrs # Z) cannot exceed 2880 hours. Similar reasoning applics bo the ather inpuis.

Beeause limgar programming 1s nothing more than a mathematical ool for solvng
construned optimezation prablems, nothing in the technmoe ssclf ensures that an
answer will ‘make sense’. For cxample, in o production problem, for some very
unprofitable product, the optimal output level may be 2 negative quantity, which is
clearly an impossible selution. To prevent such non-sensical results, we must include
a nm-n:pl‘i\-ily n:qu.in:m:nL which is a statement that all variables in the pmbh:m
must be cqual to ar greater than oero. We must therefore add 1o the model in our
cxample the constramt that ¥ end Z must be greater than or equal o zero, e £=0
and 0 = ¥ = 420. The latier expressicn indicates that sales of ¥ cannat be less than
zero ar greater than 420 units. The madel can he sobved graphically, or by the Simplex
method. When no more than two products are manufactured. the graphical method
can be wsed, but this becomes impracticable where more than two products are
inwvabved, and it is then mecessary b resort o the 'S:irnph::l. methad. Fara dl.'scriplinn.
of the Simplex method you should refer to Dirury (2004, ch. 26).



334 CHAPTER 12 THE APPLICATION OF LINEAR PROGAAMMING TO MANAGEMENT ACCOUNTING

Graphical method

Taking the Arst constraint far the materials inpat BY + 42 = 3440 means that we can
miake a maximum of 860 units of product Z when production of prodisct ¥ = zero. The
60 umits i arrived at by drviding the 3440 units of materials by the 4 units of material
required for cach unit of product Z. Alernatively, 2 maximuem of 4340 unis or product
¥ can be made (3440 wnits divided by 8 anits of materials) if no materals are allocared
1o product . We can therelore state that

when ¥ = I, Z = R6
when Z =0, ¥ = 430

These items are plotted in Figure 121, with a straight lme running from & = 0, Y = 430
ta ¥ = i), £ = 8A0. Mote that the vertical 20z represents the number of units of ¥
produced and the hortzonial axis the number of units of Z produced.

The arca o the keft of lme 8Y + 42 = 3440 contains all possible selutions for Yand Z in
this particular stuaton, and any point alang the line compodting these bao outputs repre-
sents the maxemum combinations of ¥ and Z that can be produced with not mose than
3440 umits of materals. Every point to the right of the Ene violstes the material constrmne.

The labour constraint 6 + 82 = 2880 indicates that if production of product £
is zero, then a maximum of 480 units of praduct Y can he produced (2880/4). and
if the output of ¥ is zero thon 360 units of Z (2B8NH) can be produced. W can
nivw driw a second ling ¥ = 480 Z = 0to ¥ = I, Z = 360, and this iz illustrated in
Figure 12.2. The arca ta the left of line 6 + 8Z = 2380 in this ligure represents all
the possible sofutions that will satesfy the laboor constraint.

The mrachine irpret constraint s represented by £ = 0L Y = 600 and ¥ =0, Z = 460,
and the line indicating this constramt = ilustrated in Figure 123, The area to the left
of the bine 4Y + &2 = 276l m this figure represents all the possible solubons that will
satisfy the machine capacity constramt.

The final constraint is that the safes ougmar of product ¥ cannot eaceed 420 units,
This is represented by the line ¥ = 4200m Figure 12.4, and all the tems helow this fine
represent all the possible solutions that wall satisfy this sales hmizaton.

It = clear that any salution that is to Bt ai! the constrames must oocur m the shaded
arca ABCDE in Figure 125, which represents Figures 12.1-12.4 combined together.
The point must now be found within the shaded arca ABCDE where the contributson
= the greatest. The maximum will occur st one of the corner points ABCDE. The
ohjective funcbion s € = 14 + 16, and a rndom contribution value is chosen that
will result in a fine for the obgective function fallmg within the arca ABCDE.

I we choose 2 random total contrébution valoe equal o £2240, this could be
whtained from producing 160 onits (£2240014) of Y at £14 contrhution per unit or
140 unsts of T (£22400E16) at & contributson af £16 per unit. We can thercfore draw a
lne Z =0.¥ = 16l to ¥ = 0, Z = [40. Thas ix represented by the dashed hine in Frgure
12.5. Each point an the dashed line represents all the outpat combinations of £ and ¥
that will yield a total contrbation of £2240. The dashed line 5 extended 1o the nghe
until it touches the last corner of the boundary ABCDE. This is the optemal solution
and = at point O, which indicates an output of 400 wnis of Y {contributeon £5600) and
il units of Z {contribution F960), giving a total contribution of £6560

The logec in the previous paragraph = illostrated in Figare 126, The shaded area
represents the feasble production arca ABCDE that is outlined i Figure 12.5, and
parallel lines represemt possible contrbations, which take on higher values as we move
to the mght. [Fwe assume that the firms objective i to maximize total contribution, it
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FIGURE 12.4  Constreing imposed by seles imitazion of producr ¥
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should sperate on the highest contribubion curve obtainable. At the same tme, it =
noocssary 10 satisfy the producteon constraints, which are indicated by the shaded area
in Figure 12.6. You will see that point Cindicates the solution to the problem, since no
other point within the feasible area touches such a high contribution line.
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FIGURE 12.8  Cowtribrarion levels from differens potentil combinamions
af provdecas ¥ and 2
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It es difficult to ascertan from Figure 1225 the exact output of each product 2t point C
The optimum output can be determined exactly by sobving the ssmullancous equations
Tor the constrainis that mizrmsect at paint C:

BY 4+ dF = 34D (1.1}
6Y + BZ = I8ED (12.3)

W can novw multiply equation {12.1] by 2 and equation {12.2) by I, giving

16¥ + BZ = 64HD (12.3)
Y + B = Z8AD (1243

Subiracting cquatson | 12.4) from equation {12.3) grves
LOY" = 400K
and =0
¥ =400
W can now substitute ths vahoe for ¥ onto cguation (12.3), geang

[16 = 400) + BE = 6880
and =0

337
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You will soe from Figure 12,5 that the constrainis that are binding

SEROMG at point C arc materials and labour. It might be possible to remove

B these constraints and acquire additional labowr and materzals

h resources by paying o premium over and above the existing acqui-

wition cost. How much should the company be preparcd to pay? To

answer this question, 0 & nooossary to determine the optimal wse from an addi-
ticnzl unit of a scarce resource.

W shall now consider haw the optimum salution would change if an additional
wnit of materials were obizined. You can see that if we chiain additional materials,
the lme 8Y + 42 = 3440 in Figure 12.5 will shift upwards and the revised optimam
puu'rl.i will B2l oo line CF. If one extra uni of matenals s obtzimed, the constraints
BY + 4% = 3440 and 6% + 8 = 2880 will still be binding, and the new aptimum
plan can be determined by solving the following simultancous equations:

HEANCED ?'t

BY + 4 = 3441 {revsed matenals constramt)
4¥ + BZ = 2HED {unchanged labour constrame)

The revised optimal autpat when the above equations are solved = 40002 units of
Y and 5985 units of Z. Thercfore the planned sutput of product Y should be
increased by (L2 units, and planned production of 7 should be reduced by .15
units. This optimal response from an mdependent marginal incrense in o resowrce
is called the marginal rate of suhstitution. The change m contrbation arising
from ohtaining one additional unit of matenals is as follows:

L}

Increase in contributon from ¥ (02 % £14) 2,50
Diecrease in contribstion of Z (0,15 ® £16) {240
Increuse in contributson k40

Therefore the valwe of an additional unst of materiak is £0040. The value of an inde-
pcnﬂ:nl rnarsim:j increase of scarce resource is called the opperiunkty cost or
shadiw price. You should note at this stage that for materinls purchased in excess
of 3440 units the company can pay up to £0040 over and above the present acqui-
sition eost of matersals of £4 and stdl obtaem a contribution tewards fised costs from
the addibonal cutput.

From a practical point of view, it is not possible to produsce 4002 units of ¥ and
5585 wrats of Z. Duipat must be expressed m single whole units. Mevertheless, the
outpud {rom the madel can be used 1o caleulate the revised npﬁma| ansbpat if addi-
tional unis of materials are obtained. Assume that 100 additicnal units of materials
can be purchased at £4.20 per wnit from an overscas suppleer. Because the oppar-
tunsty cost (£0.40) is in excess of the addibonal scquisibion cost af £0L20 per umit
(£4.20 - £4), the company should purchase the extra materials. The margmal rates of
substitution can ke used to caloulate the revsed optimum output. The calculation =

Increase ¥ by 20 units {100 = 0.2 umits)
Drecrease £ by 15 unies (100 2 0.15 units )

Therefore the revsed optimal ootput is 220 outputs (400 + 200 of ¥ and 45 units
(60— 15y of 2.




Thac Following items relate ta the bearming objcctives Extod at the beginning of the chaper.

& Descrihe ihe situstions when 6 may be approprioie toose linear progrommimg.
Conventionz| lsmating Factor analyss (see Chapter 1) should be used when there is
only one scarce factor. Lincar programming can be used to determine the
production programme that maximizes wotal contribution when there s more than
aone scarce input Eactos.

® Explain the circumstnnces when the graphical meethod can be used.

The graphil::ﬂ method can be osed with two pm-du:tL Where more than two
products are mvolved the simplex method shouald be used.

Use graphical linear progromming to find the sptimem votpet levels,
Productonsales quantsves for ooc of the ten products are labelled oa the horontal
e amal thee vertical mas is used for the other produc. Combinations of the maximuem
auatput [based on the two prisducts) from fully utilemg cach resource, and any sales
volume limitations, are plotted on the graph. A series of contribution lines are
:p.'nnlbcd hased on the 'pul:nl:ia| obput levels for each pmﬂu:t that will achieve a
selected total contributsan, The optimum output levels are deeved at the poing whene
the feasible production regiom bawches the heghest comribution line. The process is
illustrated in Figares 1225 and 126 usng the duta presented m Example 121

Cnloolnie the opportumity cost (chadow price) of scarce resswrces mmd explain the
meanimg of these ierms,

The output from the lincar programming model can be wsed to generte shadow
'princ:. 1a|m known as ngpm'lunily costs) for cach of thase scarce resources that arc
fully uttlized in the optimam production programme. The shadow prices represent
the reduction i total contributson that will occur from the loss of ene unit of 2
scarce resaurce. Converscly, they represent the merease in total contribution that
will eocur if an additional unit of the scarce resource can be obtained. The
caleulntion of opportunity costs (shadow prices) was dlustrated m the advanced
readimg section ad the end of the chapter.

.r' '.l' Key terms and concepts

Enear progmmming {p. 332} uppartumity cost {p. J36)
marginal mbe of suhstitution (p. 338) shadow price (p. 338)
ohjective function (p. 332} Siznplex method (p. 331)

Hey examination points

A common error = 1o stabe the objective function in terms of prafit per unit. This is
incorrect, because the fxed cost per unit is not constant. The shyectve function showld
be expressed in borms of contribution per unit where the ohjective s o masimize total
contribation. Where the ohjective is to menemare costs, the ohgective fumction should be
expressed in terms of variable cost per unit for each of the products produced.

EUMMARY 8388






Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nb}nm: with solutions for this d'la.pl:r are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

121 Dmﬁsll_m-n-malimnwheuit miy be appropriate 1o use hincar
programmmg. {pp. 37—}

122  Explain what = meant by the term ‘obgective function™. (p. 332)

123 What is the feasible production area? (p. 334)

124 What is the marginal ratc of substitution? [p. 338)

125 Explain what = meant by the term “shadow price’. {p. 338)
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Review problems

128

The fallowing graph has been established for a mven st of constrainis:

1
|
v " -
a 0, 200 £l x

The ohjective function (OF) for the company has also been plotted on the
graph and the feasible region is bounded by the arca ABCI.

At which point on the graph will profits be maxemazed?

BN\

ACCA - Financial Infarmation for Mahagement

The following graph relates 1o 2 lincar programming problem:




ASSESSMENT MATEREAL

The nlsg'ccl'm: is lo maxemaze contribubion and the dotted binc on the gm.ph
depicts this funciion. There are three constraints which are all of the ‘less
than or cqual i’ type which are depicted on the graph by the three soled bines
InbeBed (1), (2 and (3.
Axwhach of the following mtersechions 1s contrthation maximized?
A Constraznts {1) and (2}
B Conmstraints {2} and (3)
€ Constraines{ 1) and (3)
[ Constramt i1 and the x-axs

ACCA ~ Finanial informatian for M

Tarce Limited uses linear programming o establish the optmal production
plan for the production of its o products, A and U given that it has the
ohjectrve of minimizing costs. The following graph has been establshed
hearing in mind the vanows constraints of the business. The clear arca
indicates the feasible n:p'l:m.

Aunits §

N

Which points are mest likely 1o give the optimal salution?
A Aand B anky

B AB and['nnb-

C Doand Eonly

D B, Dand Eoaly.

ACCA - Financiad Information for Management
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129

A company uses lenear prngmm'u'nu'ng Lo establish an vnpti.ma] pem-du:l.iuﬂ |_:||a.11
in order o maximize profie.

The campany finds that the next your materials and labour are Ekn!y tobe in
short supply.

Dietasls of the company’s products are as follows:

A B

£ £
Materials (ot £2 per kg) [ ]
Labauar (at £6 per hour) i 15
Variahle owerhoads (ot £1 per howr) - .
Varable cast 41 )
Selling price 30 52
Contribution 2 =

There arc only 31 000 kg of maternal and 36 0 laboar hours avadable. The

company nko has an agreement o supply 1000 units of prodwa A which must

be mct.

Required:

{a) Formulate the ohjective fanction and constraint equaisons for the problem.
{4 marks)

(b} Plot the constraints on a suitable graph and determine the optimal

ptududéun pla.n
5 ma.r.i:r}
ACCA - Finametal Tnft boma fear W i

Optimal output and calcwlatien of shadow prices wsing graphicol approach

Biruss Lid produces swoe products. the Masso and the Rossa. Budgeted datn
relating to these products on o unit basis for August are as follows:

Mizssu Russu
iE Eil
Selling price 150 100
Materiaks Bl i
Salesmen’s commassion 3 20

Each umit of product incurs costs of machining and assembly. The total
capactty avatlable in August is bedgeted to be 700 kours of machining and
100 howars of assembly, the cost of this capacity being fixed 2t £7000 and
L£10 000 respoctively for the month, whatever the ovel of usage made of it
The number of hours required in each of these departments e complete
onc unit of cutput is as follows:

Mz Huwsn

Machming L 2.0
Assembly 15 2.0

Under the terms of special contrals recently meroduced by the Government m
accordance with EEC requirements, sclling prces are fized and the maximum
permsttcd cutput of ciher product in August is 20 enits {Le. Brass Lid may



ABSESSMEMT MATERIAL B4B

produce 2 maamum of 800 units of product). At the present controlled selling
prices the demand For the products excecds this conssderably.
You are roquencd:
{a} tocalculate Brass Lid's optimal production plan for August, and the
prafit carned,
[0 ks
(b} to calculate the value to Brass Lid of an independent margenal increase
m the waduhble |:u|_:|:n:il3,I for cach u[rna:hinirl‘g and a:u:rnlﬂj'.muming
that the capacity of the other department is ot albered and the output
maxima coatinee o apply,
[0 manksy
to stabe the principal asumptions underlying your caloulations in {a)
abewe, and to asess theer gencral ssgnaficance.

lc

(. menksy
TCAEW Maragemern!t Accownting






Activity-based costing

¥ |

Sl = 'ﬂmzmufc‘llapler]]wuhpun.d:fmmlhmmrlzrﬂm‘hdmgnflh:pcm:lplﬁlh

:-.-':JI should be used wo identify rel coets andd for types of decimons. Tt

"|| wits assiemeod that relevant costs could casily be measured but, m reality, it was ponved
nﬂdmtmhtmlmnntmshmlmdrﬂﬁclﬂh:dmh&md The

af mdireet rel costs for decisic king uming activity-hased costing (ABC) tech-

nigues will be examined in thas chapler. The aims al this chapter are o provide you with
a conceptuzl understanding of ABC and cxplaim how an ABC system operates.

Unless othersse stated we shall asume that products are the cost objects but the
technigues used, and the pl'inl:i.plu eatablishod, can also be applied to other cost
abgects such as customers. services and locatians. We begin with an examination of the
ralo that 2 cost ac sy p|a.j's:u T:lm..u.utcn.d infrmation for
decision-making.

You should note that this chapter extends the matenal covered in Chapter 4. T
understand the content of this chapter it = essential that you thoroughly undersiand
the content of Chapter 4. Yoo are thercfore recommended 10 refresh your memory of
the matersal covered in Chapter 4 and read pages 92-102 prior to reading the chaper.

LEARNING DBJECTIVES
Alter studyemg this chapter you should be able to:

L L 'l.l'l]r i cosk aoc

ind pom For diocisi king

# describe the defferences between actwity-hased and traditional costing systems;

» oxplain why traditsonal costing systems can provide msleading informabion for
o b

C

l:fﬂl’!ln-ﬂ- Gl i "urgunuzting relevant cost

® compute product costs using an ABC system;
® sdentsly and explain cach of the four stages imvalved in designing ABC systems;
# describe the ABC cost hicrurchy.
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Finally, ABC 1 an advanced tapic and may not be mcluded as part of your course
curriculsm. You should check your course content to ascertain if you will need 1o read
thes chapeee.

The need for a cost accumulation system in generating
relevant cost information for decision-making

If a cost aocumulaton system that assigns indirect costs to aost objects is not estab-
lished there is a dunger that only those meremental cests that are umguely attribatabic
tovindnidual products will he clasified as relevant and inderect costs will be dossificd =
irrebevant for decision-making. Dircct costs are transpareat and how they wall be
affected by decisions & clearly ohservable. In contrast, how mdirect costs will be
aFEcdndbj decisians is nod |:|:a.|'1'_\- abservable. There has Bﬁcnninrﬂ:nry inthe past fo
assume that these costs are fmed and irrelevant for decisson-making. In many organiza-
s, however, these ane costs that have escaluted over the years. The message 15 clear
— they cannat be assumed to be fixed and errelevant for decsion-making.

Mary indirect costs fluctuate in the bong term according 1o the demand for them.
The cost of support functions falls within thes category. They include activitics such 2=
materials procurement, materials handling, producteon scheduling, warchousing, expe-
diting und customer order proccssng, The costs of these activitses are either not direetly
traceable to products, or would involve such detadled tracing that the costs of doing so
would far excecd thewr benefits. Product introdwctson, discontinmaton, redessgn and
mix decwions debermine the demand for support function resources. For example, if a
decsion results ma 10% reduction in the demand For the resources of a support activiey
then we would expect. m the long torm, sonc of the costs of that sepport activity o
decling by 10%:. Therefore, to estimate the impact that decsions will have on the
support activities (and their future costs) a cost accumulation system is required that
assagns those indirect costs, using cause-and-cffect allocations, to products.

Types of cost systems

Costing systems can vary in terms of which costs ans assgned 1o cost obgects and thear
level of sophistication. Typically cost systems are dassificd as folbows:

1 direct costing systems;
2 traditional absorption costing systems:
3 mctevity-based costing systems.

Drect costeng systems (seo Chapter 8) only assign direct cosis bo cost abgects. Because
they do mot asagn mdmect costs 1o cost objects they report contributions o indirect
cosds. Dhirect Dne:Lrn.g syslems can therelore be dassificd 2= pu:l.ia] ml:ing systoms. T|'|r_|,l
are appropriate for decision-making where mdirect costs that fluchate according o
the demand for them are insignificant. Negative or kvw contrution items should then
be highlighted for special studies. An estimate of thase indirect costs that are relevant
ta the decision shouald be incorporated withen the anabysis ot the special study stage.
The disadvantage of direct costing systems is that systems are nat in place 10 measure
and assign indirect costs to cost ohjects. Thus any atlempt to meorposate indirect costs
inta the analyss at the special studies stage must be based on pucsesork and arbairary



A COMPARISON OF TRADITHMNAL AKD AEC SYSTEMS 348

estimates. Direct cnsting sysloms can thereforne u|:|:|l bhe recommended where inderect
costs are a bow proportion of an organcmitson’s total oosts.

Bath tradisonal and ABC systems assign indirect costs o cost obpects. The magee
features of traditional systems were described in Chapter 4. In this chapeer we shall

concentrate on ABC sysiems.

A comparison of traditional and ABC systems

Figure 13.1 dlustrates the major differences between traditsonal costing and ABC
systems. The upper pancl of this diagram s sdentical to Figure 4.3, used in Chapter 4
1o describe o traditional costing system. It is apparcot from Figure 131 that both
systems mvohe the tao-stage allocation process. In the first stage 2 raditonal system
allovcates overheads 10 production and service departments and then reallocates
service department costs to the production departments. An ABC system asigns
awerheadds to cach major activity (rather than departments). With ABC systems, many
acli'r.il}*—hamd cost condres ta|b|:mul.iv:1'_l,- knowm s a-cl;\-jt_\- cost pu-uk] are cstablzhed,
whereas with traditional systems overbeads tend to be popled by departments,
althaugh they arc noemally described as cost centres.

Activities consist of the ageregation of many different tasks and are described by
verbs associated with objects. Trpecal support actntics include: schedule production,
sct-up machines, move materials, purchase materials, mepect flems, process supplice
records, expedite and process customer orders. Production process actevities inclede
machme pmﬂu:l:. and assemhle pradl.lcl:. Within the p\m-du:Liom procoss, a.n:li.vil]' cost
centres are often identical to the cost centres used by traditional cost systems. Support
actvities are also sometimes identical 10 cost contres used by trnditonal tems, such
as when the porchasing department and activity are both treated as cost centres.
Orverall, however, ABC systems will normally have a greater number of cost centres.

The second stage of the two-stage allocation process allocates costs from cost
centres (pools) be products or other chosen cost ohjects. Traditional costing systems
trace overheads to pmﬂu.:h ns-ing a small mumber of socond slape allocation bascs
{normally described as everbead allocation rates), which vary direcily with the volume
produced. Instead of wsing the terms *allomtion bases’ or ‘overhead allocation rges”
the term ‘cost iriver” is used by ABC systems. Derect babour and mnschine hours are the
allocation bases that ane normally wsed by tradiional costing systems. In contrast, ABC
systens use many different types of socond-stage cost drivers, including non-volime-
hused drivers, such s the nember of production runs for production sl:h.l:dulmg and the
number u!"pn.l.n:hasc arders for the pu.n:hanng il.flL‘-l'!l:f A further vﬁhngu.ulnng eature
is that traditbonal systems normally allocate service/support costs o production
centres. Their costs are merged with the production cost centre costs and thus included
within the production centre overhead rates. In contrast, ABC systems tend to establish
scparute cost driver mies [or support contries, and assign the cost of support actvities
directly o cost ohjects without any reallocation te production centres.

Theeefore the major distinguishing featares of ABC systcms are that within the

iwo-skage allocation process 1|1|::.l n:l'_\- cH

1 agreater number of cost contres:

2 a greater number and variety of seoond stage cost dnvers.
By using a greater number of cost centres and different types of cost davers that cause
aciwily resource consumption, and assigning activity costs to cost obpocts on the basis
of cost driver usage, ABC systems can more accurately measure the resources
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FIGURE 13.1  An ilfustraeion of the two-srage allocanion procesy for
sractitionad and acrivity-based costing sysens
[a} Traditional costing sysiems
Oworkaad ooat accounts
o azrh iRt £ategery of RYpENIET B.G PROperty s, depmesEon atr |
Frat staon l
abocation |
Cost Cm Cost
1 ) S A H
noematy {romaly Increraty
copantments eparTanTy deparimentss
Second stage abucations:
fEect labior of
madhing hours)
T T
A — Ciont mhjects (prndcts, Senicns and CUsSomen)
{0 Activity-based costing systems
Cverhaad £t accounls
o ach Inchiduzl calegary of ewpansas 0.9, proparty Lnes, cepracklicn sic b
Pt st craiim l |
Artrity Actraty Actrity
tos o ot
zenim wata canim
1 2 N
Sexond stage alocations
tacthaty cos drivers) |
T T
- Cenl mhject (products, sandcas and cissomers)

consumed b}- oot ubjncl: Tradibiomal cost sysicms report bess accurte costs because
they use cost drivers where no cause-and-cffect relatonships exist bo assign support
costs to cost objects.

The emergence of ABC systems

During the 1980s the bmitations of traditional product costing systems began 1o be
widely publiczed. These systoms weore designed decades ago when most companies
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manufacturcd a narrow Tange of Pl'ﬂdl.ldl, and direct labour and matenals were the
dominant factory costs. Overhecad costs were relatreely small, and the distortons
ansing from inappropriate overbead allocations were not sgnificant. Information
processing costs were high, and it was thercfore difficult to pustify mare sophistcated
averhead allocation methods.

Today companies produce a wide mnge of products direct labour represents only a
small fraction of total costs, and overhead costs are of considerable importance.
Simplistic everhead allocations wing a declining direct labour base cannot be
justified, partscularly when information processing costs are no longer a barrer o
mtraducing more sophisticated cost systems. Furthermore, the intense global compe-
tztion of the 1980s has made decmsion errors due 1o poor cost information more
probable and more costhy. Over the yours the ncreased opportunity cost of having
poor cost information, and the decreased cost of operating more sophistcated cost
systems, increased the demand for more accurate product costs {Holeer and
Morrekli, 1591). 11 = agamst this background that ABC has emerged.

Decreasing information processing costs resulted in o few frms in the USA and
Eurape implementing ABC-typc systems during the 19805, In a series of articles based
on ohsermutons of maovative ABC-type systems Cooper and Kaplan concoptualized
the ideas underpinning theso systems and coined the teem ABC. These articles were
first publishcd in 1988, They generated o considerable amount of publicity and
consaltants began 1o market and implement ABC systems before the end of the
decade. In a suracy of UK companics Innes and Mitchell {1991 ) reported that approx-
imately 1% of the surveyed companies had mplemented, or were in the process of
implementing ABC. Bascd on thewr experionce of working with carly US adopters,
Cooper and Kaplan artsculated theer ideas and reported further theoretical advances
in articles published between 1990 and 1992 These ideas and the theoretical advances
are described in the remaindior of this chapter. ABC ideas have now become firmly

embedded in the management sccoanting literature and educational courses.

Volume-based and non-volume-based cost drivers

Our comparnszon of ABC systems with tradibonal costmg, systems indecated that ABC
systems rely on a greater number and vamety of second stage cost devers. The term
“waricty of cost drvers’ rofers to the fact that ABC systems use both voleme-based and
non-volume-based cost devers. In contrast, traditional systems use only volume-based
cost drivers. Volume-bnsed coat drivers assume that a product’s consumption of
aoverhend resources is |:1|r:|:|:|'_l,- related o unils prndl.md In ather words, 1]:1:\- ST
that the overhead consumed by products is highly correbated with the mumber of units
produced. Typacal volume- besed cost drivers used by traditional systems are units af
autput, direct labaur hours and machine houss. These cost drvers are approprate for
measuring the consumption of cxpenses such as machme energy costs, depreciation
related b machme usage, indirect labour employed in produection centres and inspedion
costs where cach sem produced = subject to final inspection. For example, machine
hivurs arc an appropriate cost driver for energy costs since if volume s increased by 1009,
machine haurs are kel 10 inorease by 105, thus causing 107 more encegy costs to be
consumed. Similardy, an increase involueme of 1095 is lkely to inorease the consumption
af direct lshour haurs by 10% and, assuming that indirect labour hours are coerelated
with direct laboar hoars, 10%: mare indirect labour costs will be consumed.
Yolume-based drivers are approprate in the above circumstanoes because activ-
ities are performed each time a wnat of the produect or service is produced. In contrast,
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nan-volume related activites are not p:r[omwcl cach time a unit of the pmdl.l.-l or
service 1s produced. Consuder, for example, the activity of setting vp a machine. Set-up
resources arc consumed each time a machine s changed from one produdt 1o another.
It vosts the same &0 set-up a machine far 1 or 5000 items. As more set-ups are done
musre sct-up resourees are consumed. The number of set-ups, mther than the number
of units produced, s a more appropriate measure of the consumptson of the sct-up
activity. For this activity, a nen-volnme-based cost driver such as number of set-ups =
needed for the accurate asignment of the costs.

Using only volume-based cost drivers to asssgn non-volume related overhead costs
can rosult in the reporting of dstorted product costs. The extent of distortion depends
on what pn:purtinn. af total eserhead costs the non-volume-based overheads reprosent
and the level of product diveraty. If a large proportion of an erganization’s costs ane
unrelated bo volume there & danger that ineccarate product costs will be reported.
Conversely, d non-valumc-related overhead costs are only 2 small proportion of iotal
wverhead costs, the distortion of product costs will not be significant. In these croum-
stances tradiional product costng systems are Ikely 1o be aceeptable.

Product diversity applies when products consume different overhead activities in
dissimilar 'pu'np-m'tinns. Dilferences in pmdu:L sizE, :pn:r!u.l:l mmpa::.it_\.-. sizes af
batches and set-up times cause product diversity. IF all products consume overbead
resources in amelar proportions product diversety will be low and products will
comsume non-volume-related actrvities in the same proportion as valume-related
activitics. Heoce, product cost distortion will not occur with traditional product
costing systems. Two conditions are therefore necessary for product cost distortion -
noa-valume-related overhead costs are a lurge propartion of woial sverhead costs and
'pu'n-ducl ﬂi'.n:l:i!y appﬁcs. Where these two conditions cxast traditional pu'n-dul:l: I:I:Etill‘!
systems can result i the overvosting of high volume products and undercosting of bow
volume products. Conssder the informabion presented m Example 13.1

The reported product costs and profits for the two products are as follows:

Traditiomnal system ARL system
Froduct HY I*roglmer LY Frodect HY Product LY
(£l [£1] (£ (&)
Dircct cosis S0 OHR 40 310000 4
Owverheads
allocated” M) OOHD (30 SO0 00 (5% 150000 {15%) 150000 [15%)
Reported
profitsi{losses) (10 000) il (1 140 (00 {40 Dy
Sales revenucs xHI OHD 1501 00 &0 000 150 (1
Mewe

“Allocaion of £ milion iverhesds wsing direc [zhoer hours 35 the alncacion Sese [or the madisonal
sysiem ani numbes of hawches processed as (he oo driver [or e ABC sysiem.

Bocause product HY is a high volume product that consumes 3% of the direct labowr
haurs whercas product LY, the low volume product consumes only 5%, the traditional
system that uses direct labour hours as the allocaton base allocates six times more
wwverheads to product HY. However, ABC systems recognize that overbeads are caused
'|1t_'f ather Fa:buls. besides volume. In our c:arupal:. all of the overheads are assumed io
be volume-unrelated. They are caused by the number of batches processed and the
ABC system estublshes a canse-and -effect allocation relatsonship by using the number
of batches processed as the cost dever. Both products require 15% of the total number
of batches so they are allocated with an equal amount of overheads.
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Asmume that the Balearic company has cmby one overhead cost contre or cost peal. BN R

It currently operates a tradibonal costmg system wing direct Babour bours to
allocate averhends 1o products. The company produces several products, s of
which are produsds HY and LV Product HY is made m high volumes whereas
praduct 1V is made in bw volumes. Product HY consumes 300% of the direct
labour hours and product 1V consumes only 5%. Becawse of the high-volume
praduction produc HY can be made in large producton batches but the irregular
s Do bewved of demand for produwct LV reguires it to be made m small batches. A
detadled imvestigation indicates that the number of batches processed ciwses the
demand for ocverhead resources. Th traditional system is therefore roplaced with
am ABC system using the number of batches procesed as the cost drver. You
ascertain that each product accounts for 15% of the batches processed during the
pmrind and the owverheads mignerl to the cost centro that Muctuate i the lnmg
term accordimg to the demand for them amount o £1 million. The direct casts and
siles revenues assigned 1o the products are as {ollows:

Product HV Produoct LV

¢Ei LE}
Dierect costs J 100 (KN A1 [N}
Sabes revenucs M) DY 150 XM

Show the product profitahality analysis for praducts HV and LV wsing the
traditicnal and ABC systoms.

It is apparent from the consumpton rits of the tve produects that the tradstsenal
system bhased on direct labowr hours will overcost high valume producis, Consamption
rafius ropresant the prnpndiurl of cach un.'Lh.lily consumed |:|_|,- a pm-dun:t. The
comsumption ratos if direct labowr hours are used as the cost driver are 030 for
praduct HY and {1.05 for product LV so that six imes mone overheads wall bo assagned
1o prodoct HY. When the number of batches processed are used as the cost drver the
consumption ratios are 0,13 for each product and on equal ameunt of overhead will be
amsgned to cach product. Detorted product costs are reported with the tradasenal
costmg system that uses the volume-hased cost driver bocamse the two conditions
::p-cdﬁl.'d ahove u|_:||:||_l,-. First, non-volume-related overheads arc a ]ar@c pmp-mti-nn al
total overheads, being 100% in our example. Second, product divessity cxists because
the product consumption ratios for the two identificd cost drivers are sgnificantly
dfferent. Our illustration shows that if the consumption ratios for batches processed
had been the same as the ratios for dircet labour the tradibonal and ABC systcms
would report identrcal product costs,

With the raditional costing system masbeading informabion is reporied. A small loss
s reported for praduct HY and if 1t were dscontinued the costmg system mistakenly
gives the impression that overheads will decline i the longer term by £300 D400
Furthcemore, the message from the costing system & (o concentrate om the more prof-
ilable speciality products like product IV In reality the strategy would be disastrous
because low volume products like product IV ane made in small batches and require
mare people for scheduling production, performing sct-ups, inspection of the batches
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The shift in the assignment of overhead costs ot Hewletl-Packand

A division of Hewlett-Packard that manofactures electronic circust boards
faced an environment that conformed closely to the conditions for which ABC

» dnverse pradud.:

» relatively high overhead costs and for some products, higher than the
direet coss;

» production volumes that vary significantly among products;

# the belicl by the operating munagers that the old traditional system dad
naot give meaningful produwct costs.

An ABC system was mtroduced consisting of ten different cost pools and
drrvers. The composition of the cost poals and selection of the mest appro-
priate devers resulted from an intense analysis of the production process and
cost behaviour patterns. When the company implemented ABC the costs of
the old and new system were compared. One circurt board that would have
been amigned with overheads of §5 with the old system had 4 reported 1otal
cost of 525 with ABC - an increass of 00%. Another arcuit board that would
have been asmsigned an overhead of £123 with the old system was assigned 545
with ABC.

Daring 2 six-month forocast and budget oyele, the ABC system resulted in
shifting millsons of daltars of costs between customers and products 2nd thus
had a dramatic mpact on product design and pricing decisions.

Source: M, M. and Hanty, A {1993, ABC pess accouseants on e design wezm an HF,
Mengyement Accniing (U5A ), Sepemine, pp. 24-6.

and handling a large number of customer requests for small orders. The long-term
cffect would be escalatimg overhead costs.

In contrast, the ABC sysbem allocates averheads on a cavse-and-efect hasis and
muore sccurabely measures the relatively high lewel of overhead resources consumed
by product LY. The message from the profitability analyss is the opposite from the
tradetional system: that is, product HY is profitable and product LY s unprofitable.
If product 1V = discontinued, and assuming that the cost driver = the cause of all
the overheads then a decsion to discontinue product LY should result in the
recuction in resource spending on overheads by £150 000,

Example 13.1 is very simplistic. 1t is asumed that the organization has cstab-
leshed only a single cost contre or cost pool, when in reality many will be established
with a traditional system, and cven more with an ABC system. Furthermore, the
data have been deltherately biased to show the supenionty of ABC. The aim of the
illustration has been to highlight the potential cost of errors that cn occur when
information extracted from simplistic and maccurate cost systems is used for
decision-making.
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An illustration of the two-stage process for an ABC

.A‘l'l‘l.rirﬂ:EI:l"';. W shall now wse the data presented in Example 4.1 (the
FEATINE 'r Enterprise Company) fram Chapter 4 to ilustrate ABC in more

! i detail. Thes example was used to provide the relevant information
’::1 tor compuie the averhead rates shown in Exhibet 4.2 for a tradi-
. tional costing system. To refresh your memory, and to enable you
to compare traditional and ABC systems, you should now refer back to Chapror 4
andd read pages 92-102 reluting to the two-stage allocation process for o traditional
costing system. Example 4.1 and Exhihit 4.2 are now repeated sa that you do not
have to be constantly referrmg back to Chapter 4.

With the ABC system it is assumcd that the activsty cost centres far machming
amd ansmembling products are identical to the production cost centres used by the
traditional costing system. ‘Wi shall also aswme that three activity cost centres have
been established for sach of the support functions. They are purchasing compo-
nents, receiving components and dishorsing materials for the materials
procurement function and production scheduling, sctting-up machines and a
quality inspection of the completed products for the general factory support
functicn. Exhibit 13.1 provides the addmsonal information reguired for an ABC
system and alsa shows the activity-based product cost caloulabions.

1 you refer bo column 2 in the upper sectian of Exhibit 131 voo will see that the
costs assigned bo the prodection activities have been extracted from row 1 m the
overhead n.na|_l,-:is sheet shown in Exhabat 4.2, ghat was wsed for the tradibional
costing system to the materals procurement and the geneml factory support func-
boms, and not to the actvitics within these support functions. However, the costs
for the actrvities within these functions would be derived adopting the same
approach as that used m Exhibat 4.2, but to simplify the prosentation the cost
assignments bo the individual actvity cost centres within the materal procurement
ard goneral factory support functions are not shown.

Exhibat 13.1 shows the product cost caloulations for an ABC system. By relerring
ta the scoond column in the wpper section of this cchibit you will see that the costs
assigned to the purchasing, recciving and disbursement of materials activities total
£1 760 000, the same as the total allocated to the materials procurement function
by the truditronal system shown m Exhibit 4.2, Similady, the total costs assigned o
the production scheduling, set-up and qualsty inspection activitses in column 2 aof
the upper section of Exhibit 13.1 total £1 800 000, the same as the total costs allo-
cated to the general factory suppart function in Exbibie 4.2,

MNow Jook at columns 1 and 3 in the upper seetion of Exhibit 13,1, You will sce
that with the ABC system the Enterprise Company has establshed nine sctivity
cost centres and seven different second-stage cost drivers. Mote alsa that the cost
drivers for the production actnibies are the same of those used for the tmditsonal
costing system. Based on their ohservations of ABC systems Kaplan and Cooper
(1998} suggest that relatrvely simple ABC systems having M50 activity cost
cenires and many cost drivers uugi'lt by meport zcamnauy atcurate cosks.

To cmphasize the poim that ABC systoms use causc-and-effiect sccond stoge
albucations the term cost driver tends to be used imstead of allocation base. Cost
drivers should be ssgmificant determinants of the cost of acinities. For example, if
the crst of processing purchase orders is determined by the oumber of purchuse
orders that cach product generates, then the number of parchase orders would
represent the cost diver for the cost of processing purchase orders. Other cost

system
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e The annual overhead costs for the Enterprise Company which has three
{from Chapter 4} prouction centres (two machine centnes and ane assembly centre and two service
centres (materials procurement and general Eaciory suppart) are as follows:

i iE}
Indirect wages and supervision
Machine contres: X 1 000000
Y 1 00 M0
Asmsombly 1 500 (00
Materals procurement 1 10 ano
General factary support 1 480 000 £ CI80) 01D
Indirect materials
Machine contres: X Sioann
o B3 000
Amsombly 105 000
Maternals procurement o
Oeneral factary suppon 100 1 420 (0
Lighting amd heating S0 000
Property lanes 1 000 00
Insarance of machenery 150 {0
Deprecmation of machinery 1 500000
Insurance of builklngs 250 000
Salaries of works management _S00000 4 200 000
11 73 (D
The falkwang information 15 alsoe available:
Tinek Aren Numher Direci
valme of orrapivd of Inhour Machine
muchimery (8. metres)  employees  hoars oars
£
Machine shops X 8 D00 D0 10 00 300 1L DO 2 000 (00
Y 5000 0o 5000 0 1 D000 1000 000
Assembly 100N DO 15 000 Iy 2 DOEH000
Stores SN DO 15 040 Hui]
Maintenance g 5060 i 1.1}
IS0 50000 LXK}

Details of total materials ssues (.o, direct and indirect materials) o the

production centres are as Follows
£
Machine shop X 4000 000
Machine shop ¥ 341000 0]
Asmembly 1 103 {10

& {1000 {10
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Production semtres

EXHIBIT 4.2

(verinend anmhis
stavet

{{freemn Chapster 4)

Service centres

Cenzral
Tiem off Basis of Machine Machine Materinks  foctory
expenditore ullocation Totnl cemre X cenireY  Assemhbly procorement sopport
) (£ 1] (£ 1] LE} 1E}
Imvdirect wage Derect 6 O DOd) - 0 MWD 100 1000 D00 1 500000 1 100400 1 460 000
and supervisson
Indirect
materials Direct 1420000 S0O(H0  BOS (00 [0S D00 10 MR
Lighting amnd Arnca SO0 000 100 (N 0000 150000 150000 500 (HHD
Ilculi.ng
Froperty faxes Area 1 COMFOOMF 200 MWD DO 000 B0 D06 00 000 JELEICC]
Insurance of Book
machinery value of
machmery 150 000 B0 (MWD 50 (o) 1y K 5000 5 My
Dicpreciation Bock
of machmery valse of
machinery 1500 000 B0OOM 500000 100 000 50000 5 0N
Insurance of Area Z5{) D0} 50 {HK I5 {0 75 (M) 75000 25 DIHY
bauzldings
Saluries of works  Mumber of
management emplopoes _ BO0 D00 _ 240000 _ 160000 240 000 BOO000 S0 OH
{1} 11700 000 Z9T0(HND 2650 000 2 430 000 | 70000 | SO0 0H
Reallocation of
sErvios centre
cosls
Materials Valoe of
procurcment matersals
ssuied = BED{HN 660000 I 0000 1760000
General Derect
factory labour
support hous 450000 450000 900 000 L 5406 000
{2y 11 700 D0 4 300K 3 B0 (00 3 a0 D0d) - S
Mauchine hours and direct
faboar bours 2000000 1 {00000 2 000 000
Mauchine howr overhead mie EX15 L350
Direct lahour hoor overhead mic E1.80
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EXHIBIT 13.1
An illustrtion of

ot EETEITREa L
with an AFC
syrtent
iy Wi a i i
Artivin Letiriy Actrar sank draves Ghuantityol wsmyrast ety rask drres e
sl rfoer ool ZTaldy
i
Froduction aciivilics
Machining: sciviby conire A& 19700 Namécr of mochise boes 23 mackinc hours L1337 per heur
Machining; sciwity conire B 159000  Namécr of mochise o 1 DO (0K mackine hours £16% per howr
Aouzrehly LA Nember of deectlshourboes 2 00 00 divect bk houny $134 per o
B R0 00
Materals provuremene schivitio:
Parchasing cumpencnis BRI Mambcr of parchas: onkn 1000 purchonc order H3kper under
Recciing cumpancats S0 Mambcr of matcnal seczipis 5 (i rccripes IIH) por weccipt
[ATAS—— __200M  Mamber of production s 2MDproduction rams. £ per praduction man
A TEGN
encral Exctory suppor sciilice:
Pruductin ehediling 10000 Warmer of production rrs 1M0pmdsction rans L5 pex praduction ran
St oap messhines GO0 Hamier of sct-up hosrs 12 0% actoup b L30per et o
Chuakily mspeciion __200M  Raumber of fintiom inepocmm. L D mepocion L2 por ipeciion
1300 00
Totad coat of all mosulschricy -
aziivies 117300 000
Compaiziion of prsdic vasis
ik 6] 13 (L]} 11 o
Aaziriny Astinily ot e Deaminy il cawi  Chuamiity o cast Aszhzy peal iy oasl
T shrire wawd bey drirer e by amagacd i anwiguual st
0 o 2068 st ol produi & pradnct 1|
o L pradact B Cal 2% Cal )y Cal 3= Cal 4
Blschizing: aciivity cortre A 11885 per hour 0 heurn 2000 Brars TSR 200y
Blschiving: aciivity contre B L2369 per bowr 1000 bazpary A 1K) Barars L 10 TR
Aucmisly A0 per banar 10 by 4 TKH) Bavars 1 24300 4 EH
Purchasing conpooniy A36per onder 1 eompomen 1omponent DI 600
Recrivisg componcnis Lkl per receipt Leomponem I cimpenent 1200 1 20
Disbune matcrials LMl per production ran. 5 pecd oot v I production rean Iy 1000
Freabection scheduding £50 per proc ran Spocd v I prod ran 1900 ool
Sei-up machines £50 per wet-up hour Sl wct-op bours. 0 sct-ap hour 15B0¥ SHH
Chaslity irapoction perinny pecti irnpeocti N0 M
Total ovrrbrod cost ko 20 2000
Lnits prosd ced il mits I8 umits
Cherhead conf per ami fali g £101m
Dircci coois per ait AL _Hnm
Totad cost e e i cutput ] L0
Note
= Frve presd| yired| hinz scecral imigus omp hefres thoy cank hilcdiimin a fnl product.
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drivers used by the Enterprise Company are shown m column 3 of Exhabit 13.1.
They are the number of receipis for receiving components, number of production
runs for disbursing materials and scheduling production, number of sct-up hours
for setting up the machines and the number of fimst item inspections for quality
inspection of a batch of completed products. Yow will see from column 5 inthe first
section of Exhibit 12.1 that cost dover rates are computed by dividing the actvity
centre cast by the quantity of the cost driver used.

Actrvity centre costs are assigncd to products by mulisplying the cost dewver
rate by the quantsty of the cost dever used by products. These caleulations are
sheemn i the second section of Exhiba 13.1. You will see from the first section in
Exhibit 13.1 that the costs assigned te the purchasing actrvity ase £960 000 {or
processing 10 000 purchasing arders resulting im o cost driver rate of £9%6 per
purchasing erder. The second section shows that a batch of 10 units of product
A and B units of product B, cach reguire one purchased component and thus
ome purchase order. Therefon: purchase ordor costs of £046 arc allacated 10 ench
batch. The same approach is used to allocate the costs of the remaining activibes
shown in Exhéit 13.1. You should now work through Exhibit 13.1 and study the
:pu'n-rlu:t cost caloulations.

The costs assigned o products using coch costing system arce as follows:

Trnditional costing system ARC systems
£ ]
Product A 166,75 200588
Product B 333500 30103

Nz
“Please refor o pages 1612 in Chapier 4 [or che caloulacioas of e produ ooss for (Be cretkonal
cosing SyYSIEm.

Compared with the ABC system the traditional system undercasts product A and
overcosts product B By reallocating the service centre costs to the production
centres and allocating the costs 1o products oo the basis of cither machine bours or
direct lahour hours the traditional sysbem imclh- assumes that these allocation
hascs are the cause of the costs of the support activitics. Compared with praduct A,
product B consumes twioe as many maching and direct bour boars per unit of
output. Therefore, relative to Product A, the traditional costing system allocates
tatoe the amount of suppart costs o product B

In contrust, ABC systems create separate cost centres for cach major support
actvity and allocates costs to products using cost drivers that are the ssgmficant
determinants of the cost of the actnatics. The ABC system recogmizes that a batch
of bath products comsume the sume quantity of purchasing, receiving and
inspoction activitios and, for these activities, albecates the same costs 1o both
products. Becawse product B s manufaciured i batches of 200 units, and product
A i baches of 100 units. the cost per unit of cutput for praduct B is half the
amount of Product A for these actrvities. Product A also has five uniguee machined
components, whereas product B has only one, resulting in 2 batch of Product A
requiring fve production runs whereas a batch of Product B only requires one.
Thercfore, relative to product B, the ABC system assigns five times maore costs to
product A for the prodsction scheduling and dishursement of materials actvitics
[sex calumns 5 and 6 in the lower part of Exhibiz 13.1). Because product A s 2 mare
complex product it requeres relatrvely mare support activity resources and the cost
of this complexity s captured by the ABC system.

358
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The unit costs derrved from traditional and ABC systems must be used with
care. For example, if 2 customer requested a batch of 400 units of product B the
comt would not be twice the amount of a batch of 200 anits. Asuming that for a
batch of 400 units the number of purchase orders, material receipts, production
runs, sct-up hours and mspections remained the same as that reguired for a
batch of 200 units the cost of the support activities would remain unchanged, bat
the dircct costs would incecase by a Factor of two 1o reflect the fact that twice the
umoant of resources would be required.

Designing ABC systems

The discussicm so Far has provided a broad overview of ABC. Wi shall now examane
ABC m more detail by looking at the design of ABC systems. Four steps arc
immwlved. They are:

1 identifying the major activities that take place & an organzaton;
nssigning costs Lo cost poolsicost centres for each activiey;
determining the cost drver for cach major activity;
assigning the cost of actnaties to products accordmg o the product’s
demand for activites.

B B k3

The ferst two steps relate to the first stage, and the fimal two steps 1o the second
stage, of the fwo-stage allecatson process shown in Figure 13,1, Lot us mow conssder
cach of these stages in more dotail

Step 1: ldentifying activities

Actvitics are composed of the aggregation of wnits of work or tasks and are
described by verbs associated with tasks. For example, purchasing of materials
might be sdentihed as a separatc adiw't_\.-. This :I.E!i.'l'i'lj’ consists of the aaglrgaiinn of
many diffcrent tasks, such as recenving a purchase request, identifying supplices,
preparing purchase orders, mailing purchase arders and perdformmg follow-ups.
Actwitics arc ientified by carrymg out an activity analyses. Innes and Mitchell
{19495k suggest that o i=cful siarting point = to cxamine a physical plan of the work-
place (to identify bow all work space is bemng used) and the payrodl listngs (to ensure
all relevant persoanel have been taken mio account ). This cxamination normally has
b b :upgh:rru:nl:d |:|'_|.I a sories of inerviews with the staff invoheed, or hm-ina stff
complcte o time shect for o specific time period explaining bow theer time i spent.
Intepacwers will usk managers and employees questions such s what stafl work at
the locatson and what tnsks are performed by the persons cmployed at the location.
Many detaled tasks are likely to be sdentified in the st imstance, but afier
further mierviews, the main activitses will emerge. The activities chosen shoald be
at a reasomahle level of aggregation based on costs versus benclils creteria. For
:xal:nplc. rather than daun'l:_w'ﬁg pun:hasi.ng of materialk as an H.I:ti.'l'i'l:f. cach of its
comstituent tasks could be dassified as separte activitics. However, this level of
decomposstion would imvehe the collectron of o vast amount of data and 15 Likely 1o
be toa costly for product costing parpeses. Alernatively, the purchasing activity
might be merged with the matenals recemving, storage and ssuing activities ta form
a single materiaks procurement and handbing actvity. The is bkely to represent oo
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|1.'i3|'| alevel of aggn:g,al;cm hecausc a singk cost driver is un]ik.d:r b pm\-iﬂc a sate-
Factary determmant of the cost of the actraty, For cample, selecting the sumber of
purchise orders 25 a cost denver may provde o good explanation of purchasing costs
‘bt may be entirely inappeopriate for explaiming costs relating to receming and
issuing. Therofore, instead of establzxhing matenals procurement and handlimg as 2
singbe activity st may be preferable to decompese it indo throe separmie activitics;
namely purchasing. receiving and issuing actrvitics, and establish separate cost
drivers for cach actmaty.

Insome of the eary ABC systems hundreds of separate actnaty cost centres wers
estahlished bat rocent studees sugeest that between twenty and therty activity contres
tend ta be the norm. The finul chowce of actratses must be a matter nFjudg;l.'muntlmt
it = ltkely 1o be influenced by factors such us the total cost of the activity centre (it
must be of significance to pustsdly separaic treatment) and the abilsty of asingle driver
to prowide a satisfactory determinant of the cost of the acimvity.

Step 2: Assigning costs to activity cost centres

After the activities have beon identificd the cost of resources consumed aver a
specthied peried must be assigned to cach activity. The aim is to determene how
much the organization is spending on each of its actrvities. Many of the
resources will be dircetly nttributable 1o specific activity contres but others {such
as labour and lighting and heating costs) may be mdirect and jointly shared by
several activitics. Thesc costs should be assigned b actvitses on the basis of
causc-nnd-cifect cost ﬂriﬂ:n. or mterviews with staflf who can 'prn'r.idr:
reasanable estrmates of the resounces consumed by different nctvities. Achtrary
allocations should not be used. The greater the amount of costs traced to activity
centres by cost apporticnments at this stage the more arhitrary and bess reliable
will be the product cost information generated by ABC systems. Causc-and-
effect cost dervers used at thes stage to allocate shared resources to indnvidual
activitics are called resource cost drivers.,

Step 3: Selecting appropriate cost drivers for
assigning the cost of activities to cost objects

In order 1o m@ the costs attached ko cach a.-:l.i-ril:_r-cml centre bupz\udu.clsa cost
driver must be sclected for each actnvity contre. Cost devers used at this stage are
called activity cost drivers, Several factors must be borme in mind when selectimg a
suitahle cost driver. First, it should provide a good explanation of costs in each
activity cost poal. Sccomd, o cost driver shousld be casly measurable, the daa
should be relatively easy to obtam and be identifiable with products. The costs of
measurement shauld therefore be taken mio account.

Actmvity cost drivers consist of transaction and dusation devers. Transoction
ilrivers, such as the number of parchase orders proccssed, number of customer
worders processed, number of inspections performcd and the number of sct-ups
undertaken, all count the number of tfmes an activity = performed. Transaction
drivers are the keast expensve type of cost driver but they are also likely o be the
least accurate hocause thoy assume that the same quantity of resources is required
every time an activily is peeformed. Howewer, of the vanabon in the amount of
FCSOLIICES :r\cqu.in:d bj' mdndual cost uhj-ncl: is nod groak transactian drivers will
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prm'il!c a r\ca.lunau'_\- sccuraie measaremend nfal:l:i\-ily resources consumed. IF thes
condition docs not apply then durabon cost drivers shoald be used.

Ihwration drivers represent the amount of ime required to perform an actvity.
Examples of duration drivers include set-up hours and mspection hours. For
cxample, if ane product requires a short set-up time and another reguires a long
time then using sot-up hours as the cost denver will more accurately measere activiey
resource consamption than the transaction drver (number of sct-ups) which
wsumees that un cqual ameunt of activity resources ane consumcd by both products.
Using the number of set-ups will result in the product that requires a long sct-up
time bemg undercested whereas the product that requires a short set-up will be
overcosted. This pmbh:m can be overcome b}- lum'nig sch-up hwwurs as the cost driver,
bt this will increase the mensuroment coses.

In mast situations data will ot mibally be avadable relating 1o the past costs of
activitees or potenim] cost driver volumes. To ascertain potential cost drivers inter-
views will be required with the personncl imesheed with the speerfic activities. The
interviews will seck to ascertium what causes the particular activity 1o consume
resources and meur costs, The final choice of 0 cost drmver i likely to be based on
mmag:ri:]ju:bcm:nt afler I:akins inta account the factors outlined above.

Step 4: Assigning the cost of the activities to
products

The fmal stage invobves applying the cost dever mies 10 products. Thernefore the
cost driver must be measurable 1n o way that enables it o be dentificd with indi-
vidual products. Thus, if set-up houss are selected as a cost dover., there must be a
mechanism for measuring the set-up bours consumed by each product.
Alternatively, if the number of set-ups is sebected as the cost driver measurements
by products arc not requircd since all products that require a sot-up are charged
with 1 comstant sei-up cost. The case and cost of nbhining data on cost drver
comsumption by products is therefore a factor that must be considercd during the
third stage when an appropriate cost dever 15 beang sclected.

Activity hierarchies

ABC systems classify manufactoring activities along a cost hierarchy dimension
conssting of:

1 wmit-level activities;

2 haech-level activities:

3 product-sustnming actvibics;

4 [aclity-sustaining activibics.
Unit-level activities (also known as volume-related actevities) are performed cach
time a unit of the product or service 18 produced. Expenses in this category melude
direct labour, direct matenals, energy costs and cxpenses that are consumed in
propartion to machine processing time (such as maintenance). Unit-level activitios
CONSUME FESOUTOCS 1 pmp-url‘inn. ta the number of units of pmrll.u:li.uﬂ and sales
volume. For cxumple, if a firm produces 10%: more wnits it will conseme 10% more
labour eost, 1065 more machine howrs and 10% more energy costs. Tepecal cost drivers
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Tor unit leve] activitics indlede labour bours, machine bours and the |:|u:u1li1:|r of mate-
rizls processed. These cost drvers are also used by traditional costing systems.
Tradutsonal systems are therefore also appropeiate for asigning the costs of umt-level
actwvities 1o cost obgects.

Batch-related activities, such as setting up a maching or processing a purchase
arder, are performed cach time a batch of prods i3 produced. The cost of batch-
related activitses varses with the number of batches made, but is common (or fixed) for
all units within the batch. For example, sct-up resources are comsumed when o
machme is changed from ome product to another. As more batches are produced,
mare sci-up ressurces are consumesd. It costs the same to set-up a machine for 10 or
500 ttems. Thus the demands for the sct-up resources are independent of the number
of units produced afier completing the set-up. Similarly, purchasimg resources are
consumed cach time a purchasing eeder is processed. but the resources consumed arc
independent of the number of units included in the parchase order. Other examples of
hatch-related costs melude resources devoted to production schedubing, first-item
inspoctson and matermals movement. Traditional costing systems treat batch-related
expenscs as foed costs, whereas ABC systems nsume that they vary with the number
of batches produced.

Product-susiaining octivities or service-sustaining activities are performed to
enable the production and sale of mdvidual products [(or services). Examples of
product-sustaining activities provided by Kaplan and Cooper ( 1998) include main-
tzining and updating product specificabions and the technical support provided for
individual products and services. her examples are the resources to prepare and
implement engincering change motices (ECNs), 1o design processes and test
routines For indwidual prnﬂu.ds. and tupnrfnrrn 'pu'n-&u:t enhancements. The costs
of product-sustaining activities are incurred imospective of the number of wnits of
aatput or the number of batches processed and their expenses will tend 1o increase
2 the number of products manufactured = increased. ABC uses product-level
hases such as number of active part numbers and oumber of ECHs to assign these
costs to products.

The fmal activity category is focility-smsiaining (or business-sustaining) activities.
Tl'u:]' are pcrfol'rnl.'d o support the Ful:“il]": grm:ra| rnunufal:tur.irla procoss and
include general admmestrative staff, plant management and property costs, They are
incurrcd to suppart the organization as a whole and are common and joint e all
praducts manofactured in the plant. There would have o be o dmmaiic change in
actmvily, resulting in an expansion or contraction in the see of the plant, for facdiey-
sustaming costs to change. Such events are most unfikely in most organmations.
Thercfore the ABC Inerature advocates that these cosis should oot be assigned o
pradu.cls sinee th.c_\- are unavoidable and irrelevant for most decissons. Instead, thc_!,-
are regarded as common costs to el products made in the plant and dedwcted as a
lump sum fram the total of the operating margens from olf products.

Cost versus benefits considerations

In Chapter 4 it was pomted out that the design of o cost system should be based on
cost versas benefit considermtions. A sophsticatsd ABC system should gencrate the
mast accurate product costs. Howewver, the cost of implementing and operating an
ABC system 15 signihcantly more expensive than operating a direct costing or a
traditional costing system. The partial costs reported by derect costeng systems, and
the disterted costs reported by traditional systems, may result in signifecant mistakes
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arising from the wse of this information. If the cost of erroes ansing from osing
parttal or distorted mformation gencrated from using these systems excecds the
additional cosis of implementing and operating an ABC system then an ABC system
ought to be implemented. In ather words ABC must meoet the cost-henefit criterion
and mprovements should be made i the level of sophistication of the costing
system up to the poant where the marginal cost of improvement cquals the marginal
benchit from mprovement.

The optimal costing system i different for different organzatons. A smplsic tradi-
il costing system may report reasonably accurate product costs m organwations that
hanve the Fallowing chamcte nstics:

1 low bevels of competition:
2 mon-volume-related mdirect costs that are 2 bow proportion of wial indercct costs;
3 a faidy standardzed product runge all consuming organizational resources in
similar proportiens (i.e. low product dhversty).
In contrast, a sophisticnted ABC system may he optimal for arganizations having
fallowing characteristses:

1 ndensne compegition;
2 mon-valume-related mdireet costs that are a high propartion of total indercc coses;

3 adwerse range of products, all consuming organizational resources in
significantly different proportions (Le. high product drversety ).

Periodic review of an ABC database

The detmled tracking of costs is unnecessary when ABC information s used for
ducisium-mnli.ng.ﬁ; database should be mamitained that is reveewed p-l:riudi.ﬁﬂj. sy
once or fwice a year. In additton perodic cost and profitability audits should be
undertzken to provide a strategic review of the costs and profitability of a hrm’s
products, customers and sales outlets. The database and perode cost and prof-
itability review can be based on cither past or future costs. Early adopters, and firms
starting off with ABC matially analysed past costs. However, rather than focusing on
the past it s preferable to concentrate on the future profitabelity of products and
customers using cstimated sctivity-hased costs. [ is therefore recommended that an
activity-cost database is mamtained at estimated standard costs that are updated on
an annual or semi-nnnual bases.

ABC in service organizations

Kaplan and Cooper {199H) suggest that service companics are seal candidates for
ABC, even more than manufacturing companies. Their justification for this statement
15 that most of the cosis 1n sernce m'gan.i:atinns are indireci. In comirast, manufuc-
luring companies can trace important companents {such as dircct materiaks and direct
labour) of costs to indsvidual products. Therefore indirect costs are [kely tobe a much
smuller proportion of tetal costs. Service organzations must also supply most of theer
resources in advance and fhuctuations in the usage of actovity resources by indnidual
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services and customers docs mot influcnce short-term
spending to supply the resources. Such costs are treated
by tradstzonal costing systems as fced and irrelevant for
must decissons. This resulted i a sstoation where praf-
tability onalysis was not considercd helpful for
decision-makeng. Furthermaore, until recently many
scrvice organizaiins were either government-owned
monopolics or operated in 2 highly regolated,
protected and non-competitive eovironment. Thess
organizatsons were oot subject o any great pressures o
i.rn.pu'm-n pa'uﬁlnhiﬁt_l,- I:t_\- i.dcntifyine and -r|§r|1ir|.a|:i.113
non-profil-making activitees, Cost incroases could also
ke absorbed by increasing the prices of services to
customers. Little attention was thercfore given to
developing cost systems that sccurately measured the
costs and profitability of indnidual services.

Frivatzation of government-owned monopolics, dercgulation, micnsne compe-
trtion and an c:.pﬂnﬂina prudu.cl FUnge created the need for service nrpn.izaliuns o
develop management nccounting systems that enabled them o understand their cost
hase and determine the seurces of profitabidity for their producdsservices, customors
and markets.

A UK survey by Drary and Tayles (2000 suggests that serice organizations are
mare likely to implement ABC systems. They reported that 51% of the financial and
scrvice organizations surveyed, compared with 15% of manofacturing organizabons,
had implemented ABC. Kaplan and Cooper {1998] illestrate how ABC was apphied in
The Co-operative Bank, 0 medium-sized UK bank. ABC was wsed for product and
customer prodfitability analyss. The following arc some of the actrvitees and cost
drmvers that were identehed:

Activity Cost rbriver

Prosede ATM services Mumber of ATM transactions
Clear debit fems Mumber of debits processed
Clear credit items Mumber of credits processed
Issue cheguehooks Mumbher of chequebooks isued
Compulcr processmg, Mumber of computer transaciions
Prepare statements of account transactions Mumber of statements issucd
Adminisier morigages Mumber of mortgages mamtamed

Activity costs were allocated to the difforent savings and loans produscts based an their
demand for the activities using the cost drivers as a measure of resource consumption.
Same expenses, such as Anance and human resource management, were not asagned
1o products beeause they were conssdercd 1o be for the benchit of the organization as 2
whole and not attrbutable to indivadual produocts. These business sustainmg costs
represented approcimately 15% of tolal operating expenses. Profitabality analysis was
extended 1o customer segmenis within pn:u:hlrl Eroups. The stmf_\- revealed that
approximately hall of the current accounts, particularly these with low balances and
hegh transachons, were unprofitable. By whentlymg the profitable customer segments
the marketing funchion was able to direct 1is elTort to attracting more new customers,

and enhancing relatonships with those exsting customees, whose behaviour waald be
profitable to the bank.
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3 -
JRALDY ABC Within a service organization
On face value, product costing at British Telecom (BT} should be both simple

and uncontraversial. This is not so for two reasons:

#» Most products share the use of the same network or support strscture
and costs do not wary with volume Lsge. This means that r:hh"l.tlr few
costs can be dircctly allocated 1o individual prodocts and even
apportionmcnt poses pracocal problems.

» Different product costs are subject 1o different levels of competition.
There are few natural markets in which prices can be established;
therclore prices tend 1o be cost-based and subgect 1o the approval of the
n:glulal.nr. BT s cost allocation processes maust be open o detaibed
serutiny to prove there is no unfair cross-subsidization between
competitive and monopely activities.

The furdamental principle underlying BTs methods, cost cousation, states
that costs should be apportioned on the basis of what caused them to be
incurred. BT's cost appartsmments use a varcty of non-financial data taken
from all parts of the business. For marketing and sales costs, traditional tech-
niques would probably treat these costs 25 fed or allocate them based on
turnover. The BT I.pprm.d'l 15 ey anul'_u: I:t_\- a.d.ivilymﬂ o seck o cost driver for
cach. In othor words, ABC techniques are used 1o allocate costs to products
via activity analysis_

Thuere has been an increasing drive from the government te break up monop-
olies and introduce further prvatmation. Thas is likehy o leave 2 gencral notwork
provider who will provide o fixed-cost asct base used pomtly by other partics.
Problems of haw to charge couitably for this usage are likely to result in an even
proater pressuare for accurate fixed cost Irlﬂl'_l,!-ﬂ. Ome answer may be a mare
extended usa of ABC technigues in the way that BT has adopted them.

Source: Bussey, BA. {1993, ABC within o servicenrg Minggement Ariunisg (LK},
P 401, 5.

ABC cost management applications

Our aim m thas chapter has been to look at how ABC can be used to provide infor-
mistien for decision-making by more sccurately assigning costs to cost objects, such
as products, customers and bocations. In addition, ABC can be used for a range of
il muanagement ap'pdimlinrls. Thl:]' mclude cost reductson, u:tir.il'_l.--?ns:d |:u|:13-
cting, performance measorement, benchmarking  of  activitics, process
management and business process re-engineering. Figure 132 illustrates the
product costing and cost management applications of ABC. The vertical box
relates to product costing where costs arc First assigned to activitics and then 1o cost
wvhjects. The hormontal bax relates te cost management. Here a process approach =
adopted and costs are assigned to activities which then represent the basis for cost
management applications. Thus, ABC can be adopied for both product costing and
cost management or applied only to product costing or cost management. IF ABC i
only applicd to cost management the second stage of assigning costs from: activities
b cast ohpects s omtted.
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FIGURE 13.2  Producr costimg and cosr munagesnens applicarions of ABC |
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Sagmificant varations in the usage of ABC both within the same conntry and
across different countries hawe been reported. These differences may arisc from
the difficulty in precisely defining the difference between trditional costing
systems and ABC systems and the specific time period when the surveys were
actually undertaken.

Survey cvidence suggests that over the last decade there bas boen an
increasing micrest in ABC. In the UK, surveys in the carly 1990s reported
n:lnpl:in:l rates around 109 (Inoes and Mitchell, 1991; Nickolls, 1083; Dirury
et al., 1993). Simdar adoption mics of 10% were found in Ireland (Clarke, 1992)
and 14% in Canada [Armitage and MNicholkon, 1993). In the USA Groen and
Amenkhicnan {1992) claimed that 45% of firms wed ABC 1o some extent. More
recent surveys suggest higher ABC adoption rates. In the UK reported usage
was 18% (Innes o af., J000), 22% (Baneree and Kane, 1996), 21% (Evans and
Ashworth, 1996) and 23% {Drury and Tayles, 2000). In the USA Shim and
Stagliano (1997 reported 2 usage rate of 27%.

Reportcd wsage rates for mainland Evrope are 19% in Belgum {Bruggeman
etal., 1996 and 6% m Finland in 15992, 114 in 1993 and 24% m 1995 {Virtanen
et al, 1996). Low usage rates ke been reported s Denmaark {Ismelsen o ol
1696), Swden (Ask e ol 1996) and Germany (Scherrer, 1956). Activity-hased
techniques do nat appear to have boen adopted in Greeoe (Ballas and Venieris,
1956}, Ttaly {Bachulo et o, 1996} or Spoin (SaceTrrecils of ot 1596},

Other studies have examined the applications of ABC. Innes and Mitchell
(1595a) and Inncs et af. (2000) found that cost reduction was the most widely
useel application. Other widely used appl::uunm mclndnd product/service
pricing, cost modelleng and pedformance ni. ABC wax
used for stock valuatsen by 20% of ABC m‘lnplm':. thus suggesting that the
majority of ABC users have separnte systems for stock valuation and
‘management accounting applications.

EXHIBIT 13.2

Srrveyr of
COMpARY praciice

387
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According to Bjornenak { 1997a) there has been little research on whe adopts
ABC and for what reasons. His survey indicated that 40¢% of the responding
Morwegian compandies had adopted ABC as an idea {i.e. they had mmplemented
ABC or planned te do so). Different variables relating to cost structure, compe-
tithon, cxisting cost systems, size and product diverssty were tested as explanatory
Fuctors for the adopbon of ABC but cnly cost structurc and scee were found to be
statistically significant. The UK study by Drury and Tayles indicated that
company sz nund husness sector had 2 signihcant impact on ABC adoption
rates. The adoption rates were 45% for the largest arganizabons and 51% for
financial and serace orgamzations. Althouagh the ABC adopters used signsh-
cantly more cost pools and cost dervers than the non-adopters mest adoptors
wsedl fewer cost poals and drvers compared with what is recommended m the
literature. Approvmately, 3% of the ABC adopters used loss than 50 cost
centres and less than 1 separate types of cost dever rates.

Fricdman and Lyne (1945, 1999) used longitudimal case studies o study the
factors influencing ABC success and failure m 12 UK companies. They
ohserved that top management suppart was a signifcant factor influcncig the
success or failare of ABC systems. Implementation problems identifsed by the
various studies included the amount of work in sctting up the system and data
collection, deflicultics in i.dznti.l'ri.ng actvitics and !u|m:li.115 cost drvers, lack of
resources and madequate computer software. The benchits rep i by the
studios included more accurate cost information for product pricing, mons
accurate profitability analysis, impraved cost control and a better under-
standing of cost causation.

Studics in the USA by Shiclds {1995) and McoGowan and Klammer (2997}
indicated that ABC seocess was lmked to six behavioural and organizatsonal
variahles. They were fop management sapport; i.nl:gali.cm with :D.rupctiii.rz
strategy inftiatives [o.g. total quality mamagement and just-in-time):
pedormance evaluation am compensation; non-accounting ownership of the
ABC projoct: training provided i designing, implementing and usmg ABC; and
the pronviszon of adequate resourcing. Technical chamcterstics of the systems
had no influence.

The decison o implement ABC should not, therefore, be hased only an its abiliey
to produce more accarste 2nd relevant deciscon-making information. Indesd, surveys
by Innes and Mitchell (1995a) and Innes o ol (2000} on ABC applecations suggests
that the cost management applications tend 10 outweigh the product costing applica-
tioms whech were central i ABC's mitial development. We shall examine ABC appli-
cabions 1o cost management in Chapter 17



Thac Following items relate to the bearning objcctives Extod at the beginning of the dhaper.

& Explain why o cost scocumulniion sysiem is required fer generating rebevamd cost
imfnrmangion for decision-making.

Many indirect costs are relevant for decision-making and a costing system is
thercbore required that provides an estimate of resources consumed by cost objocts
using cawse-and-offect allocabions o allocate inderect costs.

® Describe the differences between activity-based ond eraditional costing systems.

The ruajnr dilferences relste to the bwe-stage allocation process. [n the first sfage,
traditiomal systems allocate indirect costs o cost centres (normally departments)
whereas activity-based systems allocate indirect costs to cost centres based on activ-
ities Father than departments. Since there are mamy more actvibes than departments
n chistmpuishing feature s that actvity-hased systems will have o greater number of
«cost cemtres in the frst stage of the allocaton process, In the scoond stage, tradibonal
sysbems wse a hmited mumber of different types of second stizge volume-hased allo-
«caitvon hases {oost devers | wheeneas activity-based systems use many different bypes of
volume-based and non-volume-base d cause-and-effect second stage drivers.

nin why trsditional costing systems con provide misleading inlformatisn [or
n-lnll.thlit

Tnditmrul systems often tend o rely on arbitrary allocations of indirect costs. In
particular, they rely extensively on volume-based allocations. Many indirect costs
are not volume-based but, if volume-based allocation bases are used, high-volume
pu'-n-duds aro ]ikﬁlj 1o be z:.n'g;m::l with a preater pcr\npur’linu of mdirect costs than
they have comsomed whercas bw-volome products will be assigned a lower
proportion. In these circumstances traditional systems will overcost high-volume
praducts and undercost low-valume producis. In contrast, ABC systems recognice
that many imdirect costs vary im proportion to changes other than production
vidume. By ienttlymg the cost deneers that cawse the costs to change and assignang
costs o cost ohjects on the hasss of cost drver usage, costs can be more accortely
traced. It is claimed that thes cause-and-cHect m|at|.o|'ui1|p me'.rrln: a.!upunncr way
of determining relevant costs.

Cnmpwie product ensts nsing an ABC system.

Cost drwer {owerhead allocation rates) are established for each scinity cost pool
and amsigned 1o cost ohjects usang the two-stage allocation everhead procedure. In
the first stage an overhead analysis sheet = used to allocate pverheads (o activity
cost poals using resource cost drevers. The second stage invalves {a) the caleulation
of a'pptnpria‘lc z:livil_l,- cost driver rates and [b] the mignrnnnt of overheads o
products passing throegh cach activity cost centre based on cost driver usage.
Thesc steps were illustrated using data presented in Example 4.1.

Identify amil explnin esch of the fowr stnges invelved in designing ABC sysbemas,
The design of ABC systems imvolves the ollowing four stages: () sdentify the
major activities that take place in the organization; (b) create o cost contre/cost
paal for each activity; (o) determine the cost dever for each mapor actreity; and (d)
trace the cost of actratses to the product according 1o 2 product’s demand {using
cost drivers as a measure of demand) for actvities,

EUMMARY 8388
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w lescribe the ABLC cost hierarchy
ABC systems classify activetses along a cost hierarchy conssting of unat-bevel, batch-
lewel, prn&l:t-!u:la.in'ing and fm:ﬂity—:uslm'rdn.g actvities. Unil-fevel activities arc
performed cach time 2 unit of the product or service = produced. Examples include
dircct labour and encrgy costs. Batch-level activitios are pedormed cach time a
batch is produced. Examples melude setting up a machine or processing a purchase
order. Product-sustainng activities are performed to enable the production and sale
of mdividial products. Examples indlude the technical support prosided for mdi-
vidual products and the resources required performing product enhancements.
Facildy-sustaining actrvitics are performed 1o support the facility's general manufac-
turing process. They mclude general sdministmtne staff and property support costs.

¥ Key terms and concepts

achvities {p. 149) non-vilame based cost drver (po 352)

aclivity oosd driver (. 361) praduct-susiaining activilies (p. 334
hatch-relabed activilies {p. 363 resnurce cost drver {p. 1L
‘busimess-sustaiming activities {p. M1y service -sastaining sctivities (p. 363)
comeam pding rbios {p. 353) transaction driver (p. 361)

ot driver (p. 349) umit-lewel activities (. J361)
duration driver (p. 362} valume-based cost driver (p. 351)

Facility-sustaining activities [p. 163)

Key examination points

ABC did not emerge untd the late 1980s, and thercfore fewer questsons have been sct
om this topec. As a resalt a smaller number of questsons arc indluded m this chapter. It
is likely that most questions will reguire you to compute product costs for 2 traditional
system and an actwvity-based system and explam the difference botwieen the product
costs, It s abso [ikely that examiners will require you to outline the arcumstances
where ABC systems are likely to prove most bencficial.
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The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nl:!h:m: with solutions for this d'la.pl:r are available on the
accompanying website saww.drury-online.com. The website meludes 2 Sandent s
Munal and an fmstnector's Mamuel. Students can acooss both guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers o problems in the frstrucior's Warinal une available only 1o
lecturers on the lecturers password-protected scetion of the wehsite.

Assessment material

Review questions

121 Explain why a cost acc latzon sy s required for generating relevant
covst informatian for decizion-making. (u.745)

13.2  escribe the three different types of cost systems that can be wsed o asagn
costs to cost objects, (pp. T45-9)

13.3  What arc the fundamental differences botwoen a traditional and an ABC
systcm?T (. F49-500

13.4  Dehine activiteos and cost drvers. (p. 349)

135  What factors led o the emergence of ABC systiems? (pp. 350-1)

138 [mstmguish between volume-based and pon-volumc-based cost drvers.
{pp. 351-2)

13.7  Descrbe the circumstances when raditional costing systems are hkely 1o
report distorted costs. (p 352 pp. 363-4)

arl
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138

1310

13.11
1312
13.13
13.12

13.15

E:pia-m b bawr volume pem-dn:ls «can be undercosted and |1.'i3|'| volume
products overcosted when traditional costing systems are used. {pp. 352-3)

What = meant by ‘product diversaty” and why s it important for product
costing? (. 352)

Diescribe cach of the four stages imwlved in designmg ABC systems.
(pp 3602

Distinguish between resource cost drivers and actwvity cost drvers. (p 3610
Instinguish between transacton and durtson cost denvers. (pp. 367-2)
Diescribe the ABC manufactonng cost hiesarchy. (pp. 362-3)

Explam the crcumstances when ABC is likely to be preferred 1o tradstional
costing systems. [ 764)

Provide examples of how ABC can be used in service organceations.
(e M5

Review problems

13.18

5 Lid factures comp for the aincrafi idustry. The fallowmng
anmual information regarding three of iis key customers = avalable:
W X X

Ciross margim £1 100 (MO £1 750000 £ 200000
General administration costs 40 (0 £R0 (o0 E30(HD
Units sold 1750 2 i) 1500
Oirders placed 1 1000 1 500
Sales visils 110 1060 170
Invoices raisod ama 1200 1 500

The company uses an activity-based costing system and the analysis of
cusbomer-related costs s as follows:

Sales visils L5400 per visit
Order procosing £100 per order placed
Diespaich costs £000 per order placed
Billing and collections £175 per imvaice raiscd
Using customer profitability analysis, the ranking of the customers would be:
W X %

A Ist  2nd  3nd

B Ist  3d Ind

Lo 2nd  Ist 3ed

D Zd  3ed Lst

E Grd 2nd st

{4 marks)
CIMA Managerment Accoumring - Decision Making
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ASSESEMENT MATERIAL

DRP Limeted has recently introduced an actrity-based costing system. [t
manufactures three products, details of which are set out bebow:

Praduct ! Produoct B Prodeot P
Budgeted annual production { units) TN (R LW} GO ) 00
Batch sine {units) 14K e 25
Miachine set-ups per batch 1 4 fi
Purchase orders per haich 2 1 1
Proccssing fime per unit {minutes) z 3 3

Throe cost p-cu:||.s have been identificd. Theer budg,rdl:d costs for the yuar
eniding 30 June 2003 arc as follows:

Machine set-up costs £150 DMy

Purchasing of materals £ DM

Processing LRI MY

The budpc:lnr! machme sch-up cosi per unit anrut!u.cl R is ncanest Lo
A 052 B 060 C  [6.52 D £3609

{7 ks
CIMA Mimagement Accounting — Ferformance Mionagenent

(n} Explam the following terms giving an example of cach:
{1} service oentre; and
{1} production centre.
Explain hew the treatment of averheads differs between the two
different types of centre.
{6 manks |
(k) Explazn how actrvity-based costing differs from tradssenal 2 lan
costing, grving an example.
{d muznksy

ACCA - Financiad Inf faare for M

It i mow: fivirdy widely accepied drat comventisnal cost acoomting distory
muanagement's view of bunines through wrrepresentative overfemd ofocation
and inEpproprine prodino costing.
Thix ix becanse dhe raditional opproech wsinnlly hsenbs overhiead cosis acreos
preodivcts and ovders salely on tae basis of the direct fmboter invelhved in their
marufacture, And as direct fmbonr a5 a properion of total mangactaring cosl
camtites o foll, thiv fends 1o more and mane distarion and priseeprereniation
aff e impact of porticaler produacis on fonl overhead cons.
{Fram an artecke in The Financial Times)
Youw are required bo discuss the above and o suggest what approaches arc
heing adopted by management accountants b overcome such criticism.
[ 15 mranks)
CIMA Stage T Cost Accownting

ara
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CHAPTER 13 ACTIVITY-BAEED COSTING

1320 Comparison of traditional product costing with ABC

Hawmg attended a CIMA course on activity-based costing (ABC) you decide
to experiment by applyng the principles of ABC to the four producis
currently made and sold by your company. Details of the four products and
relevant informaticn zre geven below for one pesiod:

P'rudnc A B L n

Clutpul 1n units 120 100 A0 120
Costs per nnit: LEj (¥ 4] (1 4] (L)
Diirect material 4 50 o 0
Direct labaur 8 H 14 21
Machine hours [per unit) 4 3 2 3

The four products ase similar and are usually produced in produc bon muns of
20 unsts and sold in hatches of 10 units.

The production overhead 1s currently absorbed by using a machine hour
rate, and the total of the prnd'u:ti.url owverhead for the p-:r;ud hias been

amaJ'_\.*s:d s fﬂﬂm:

{E
Machme department cosis (remt, business
raies, depreciation and supervision) 10430
Sct-up costs 5250
Stores rocoiving, 3 w0
Inspection/Quality contral 2 100
Materials handling and despatch 4 620

You harve ascertained that the “cost devers” to be used are as listked bebow for
tl'br mT&ﬂd onsls ‘I'lm'ﬂ.'

Cust Cost Diriver

Sal-up costs Mumber of production runs
Sdores receiving Regusitions rascd
Irspection/Cuality control Mumber of production runs

Materials handling and despatch Orders executed

The number of requesitsons raised on the stores was 10 for cach product and
the number of orders executed was 42, ecach order being for a batch of 10af
a praduct. You are reguired
{2) tocalculate the todal costs for cach product if all verhead costs are
absorhed on a machine howr basis;
{4 mrarkr)
(h] tocalculate the total costs for each product, using activity-based costing;
{7 inarkr)
{c) tocalculate and lst the unit product costs from your figares in (2) and (b)
ahove, to show the differences and o comment briclly on 2ny conclusions
which may be drawn which could have pril:i.ng and prnl:_lt ir|1p|i.|:ali.ur|:.
{4 imrarks)
{ Tl 1.5 muarks)
CIMA Stage 2 Cost Accounting



Decision-making under conditions of risk
and uncertainty

i &
1

In Chag 9-13% we considered the use of a smgle representative set of estimates for
 predeting futore costs and revenues for altcenative courses of actson. However, the
" outcome of a partscalar decsion may be affected by an unceriain environment that
cannod be predicted, and a single representative estimate docs not therefore convey
all the information that might reascnably mifluence a decision.
Conssder a sitsation where o company has two mutually exclusive potental aliema-
tives, A and B.nﬁdcuhpeHmlplsnfEDDﬂl'lh - | costs of al
A can be predicted with considerable confidence, and are expected to fall in the range
af E40 D0I-E£42 (0 £41 00 might be comsidered o reasenable estimate of cost. The
estimate for alternatve B is subject o moch greater uncertamey, sinee this altemative
requires high-precision work mvolving opermations that are unfamiliar to the
company’s labour foree. The estimated costs are between £35 000 and £45 000, but
L4400 000 18 sedected as & representative estimate. I we consider single roprosentative
estimales achma.I:'vr.'. B appears preferable, since the estimated profit is £10 000
d with an et | profit of £200 for alternatve A; but a different prctare
mj'nrrmrgﬁ if w take mio account the mnge of possible outcomes.

"
;u.*.'-r"'

LEARNING OBJECTIVES
After studyeng this chapter, you should be able to:

» caloulate and explain the meaning of expected values:

» ogplain the meaning of the terms standard deveation and coeffcsent of varmbon as
measures of risk and outhine their limitations;

® construct a decision tree when there s a FANZE of albernatives and poni]:l: ouabcomes;

# describe and caloulate the value of perfect and imperfect information.
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Allermative A is expected to yield o profit of botween £8000 and £10 00 whereas the
range of profits for alternatrve B is between £5000 and £15 DM, Management may
consider it preferble o opt for a fairly certam profit of begween ERNO0 and £10 000 for
altcrmative A mther than take the chance of carning 2 profit of E5000 from alternative B
feven though there s the possiblity of eamang a profit of £15 000 21 the ather creme).

This cxample demoastrates that there = o need e incorporate the uncertaingy
relating to each abernative into the decisson-making process, and i this chapler we
shall consider some of the methods of doing thes. Decsion-making under conditions
of uncertainty s a topic that = often inchided in second-level management accounting
courses but recontly some prodessional accounting examining bodies have incorpa-
rated I:hu'l.lupo'c in first-bevel courses. You should therefore check vour course condent
to ascertain if you need to read this chapeer.

Probabilities

Because decision problems exist in an unceriam enveronment, it s
nccessary to consider these uncontrollable factors that are ouside
the decision-maker's comtrol and that may oocur for alternative
courses af action. These uncontrallable factors are called eveniy or
stutes ol nofure. For example, in 2 product launch situation
possible states of nature could comsist of events such 2= o mmilar product being
launched by a competitor at a lower price. 21 the same price, at a higher price or no
sumilar pu'n-dul:L |1|:in.5 lnunched.

The bike Ehood that an event or state of nature will necor s known as its probabilicg,
and this is normally expressed in decimal form with o value between 0 and 1 A valuee
of 0 denotes a nil likehhood of occurrence whereas o value of 1 signefees absabate
certainty —a definibe oocarrence. A probability of 1.4 means that the event is expocted
tor accur four times out of ten. The total of the probabdities for cvents that can
possibly cocur must sum to 10, For cxsample, if a tugor indicates that the probabilsy of
a student passing an examenation is (1.7 then this means that the student has a 2%
chance of pussang the examination. Given that the passifail altermatives represent an
cxbaustive listing of all possible outcomes of the event, the probability of ot passing
thi examenation is 0.3,

The information can be presented in a probabilisy distrdbotion. A probabeity
distribution = a lst of all posible sutcomes for an event and the probabdity that
each will sccur. The probabilsy distribution for the above illustration s as follows:

hstoome Probabiliny
Pass examinaton 7
Do not pass exnmination 3
Total L0

Some probabilitics are known as objeciive probabilities becouse they can be estab-
lished mathematically ar compiled from historical data. Tossing a coin and
throwing 2 dic are examples of objoctive probabilities. For example, the probabilicy
of heads occurrmg when tossing a coin logseally must be (15, This can be proved by
tossmg the coin many times and ohsorving the resalts. Similarly, the probability of
ohtaning number 1 when a die s thrown is 0166 {Le. one-sixth). The again can be
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nscertained from lug;ﬂd r:a.-uming ar mcu'rding the resulis abtzined from n:p-rah::l
thraws of the dice.

It = unbkely that objective probabilities can be establshed for business doci-
sians, since many past observatons or repeated cxperiments for particular deci-
stons arg not possible; the probabilities will have o be estimatod based on
managerial judgement. Frobabilities established m this way are known as
subjective probabilities becase no two indwiduals will necessarily assign the same
probabilitics to o particular outcome. Subpectnve probabilines are based oo an indi-
vidual's expert knowledge, past expericnce, and observations of current variables
which are ltkely 10 have an impact on future cvents. Such probabdities are unlikely
ta be estimated cnrrmi_\-,hul any estimate of a future uncertnm event is bound 1o
e subject Lo crror.

The advantage of this approach & that it provides more meaningful information
than stating the most hkely oatoome. Consider, for example, a situation where 2
tutor is asked to siatc whether student A and student B will pass an examination.
The tator may reply that both students are expected to pass the cxaminabion. This
is the tutor’s estimate of the most lgkely outcome. However, the Following proba-
'bi|il:|l distrhutions are pﬂ:ﬁ:mH::

Student A Stodent B

iubrame prehohiliy prubnkbiliiy
Pass cxamination [IL] 04
Do not pass examinabion [N} 04
Tatal 1.0 14y

Such a probability dstributson requires the tutor to specily the degree of confi-
dence in his or her estimate of the likely outcome of a futore event. This infor-
mation 15 clearly more meaningful than a mere estimate of the mose likoly
outcome that bath stsdents are expected to pass the examination, because # mds-
cates that 5t 1s most unlikely that A will fail, whereas there is a passibihity that B
will fail. Let us now appIy the pu'in.rip!n:: af prnbahi]:ity th.:ar_l,- to business
docision-making.

Probability distributions and expected value

The pﬂurntatiun ofa prububiﬂlj' destributson for cach albernative course of action
can provide wseful additivnal information to management, since the distribution
indicates the degroe of uncertainty that exsts For cach altermative course of action.
Probahality distributions enable management to consider not anly the possible
profuts {Le. the pay-ofl) from cach altemative course of actien but also the amoeunt
of uncertainty that appbes to each alternative. Let us now consider the situation
presented in Example 14,1

From the probability distributions shown in Example 14.1 you will sce that there
isa 1 in 10 chance that profits will be £6000 for product A, but there s also a4 m 10
chance that profits will be E8000. A more wseful way of reading the probabiliny
distrthution is to state that there s 7 in 10 chanee that profits will be 8000 or bess.
This s ohtained by adding together the probabilities for profits of E6000, £700{ and
RO Simalarly, there is a 3 in 10 chance that profies wall be £5000 or more.
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I A manager is considering whet hor to make product A or product B, but only one

can be produced. The estimated sales demand for each product is uncertain. A
detailed investigation of the passable sales demand for cach product grees the
following probahility destribution of the profits for cach produwct.

Pradoct & probobility distribstion

(Hi} 12} 3
Estimated Webghied
Omtoome probahilicy (el | amonmt = cal. 20

1 1]
Profits of B5000 (A} L]
Profits of £7000 .10 1400
Profits of E3000 40 3200
Profits of £2000 0. 1800
Profits of £110 D0 Q.10 1000
L S
Expected value 300

Praduct B probobility distribotion

iLi 2F i3
Estimmtesd Weighted
Dimtoome probability {end, | mmoant X ool )

il
Profits of £4000 005 200
Profits of E65000 .10 600
Profits of £8000 .40 3200
Profits of £10 D00 015 2500
Profits of £12 D00 .20 2400

L0d

Elpucbﬂl valse E

Which product should the company make?

Expected values

The expected value (sometmes called expected pay-off) = caleulated by weighting
cach af the profit levels (ie. possible autcomes) m Example 14.1 by its associated
probahility. The sum of these wesghted amoanis is called the expected value of the
probahility distribution. In other words, the cxpected value is the wesghted amth-
metsc mean of the possible outcomes. The expected valwes of £8000 and E8Y00
calculated for products A and B take into account a range of possble outcomes
rather than using a single must likely estimnte. For example, the single most Likely
estmate = the profit lovel with the highest probabality attzched 1o it For both
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products A and B in Example 14.1 the single most likely cstimate s E300, which
appoars to indecate that we may be indifferent as to whech produoct should be made.
Humwewer the expocted value calculation takes into account the posssbity that 2
range of different profis are possible and weights these profits by the probability of
their acourrence. The weighted caloulation mdicates that produat B is cxpected o
produce the highest mverage profits in the fature.

The expected value of a decision represents the long-run average outcome that
is expocted to ooour if o partscular course of action 5 undertaken many tmes. For
example, of the decision to make products A and B = repeated on, say, 100 ooca-
sicns m the future then product A will be expected 1o give an mverage profie of
EBIONHY whierens product B would be expected to grve an average profit of ER900.
The expected values are the averages of the possible ootcomes based on
management estrmates. There is no guarantee that the actual outcome will equal
the expected value. Indeed, the expected value for product B does not appear in
the probability distrbution.

Measuring the amount of uncertainty

In addition ta the expected values of the profis for the various alternatives,
management 15 also mtercsted m the degree of uncertainty of the expected future
profits. For example, ket us assume that another altermnatrve course of action, sy,
product C, s added 1o the alternatnves in Example 14.1 and that the probability
dmtrihution s as follows:

Prosluct © profohility distrilostien

Essamaned Weighted

(lutoome prubahifity ML

[[1]
Lrss al £4000 s [ 200y
Prafit of £22 (HO 05

11 0
Expected value _8 ()

Product C has a higher cxpected value than either praduct A or product B, but itis
unlikely that management will prefer product C to product B, becawse of the
greater vanability of the possihle outcomes. In other words, there s a greater
diegree of encertainty attached to product C.

The conventional measure of the dspersion of 2 probability dstribution is the
siamilarnd devintinn. The standard devation (o) & the square root of the mean of
the squared deviations from the expecied value and is calculated from the

ﬂ:“uwing Em'rnuh.:

o= YA -AFR (141)

'n.']'u:mc..oi: arc the profit-lovel observations, Aisthe expectod or mcan valse, P is the
probabiity of each outcome, and the summation is over all pessible shservabions,
where i = the total nomber of possibilibes.
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distribution for another product, say product 00

Product I probabificy distribusion

The caleulations of the standard deviations for products A and B in Example
14.1 are set out in Exhibit 14.1. H we are companng the standard devintsons of teo
probability dstnbutions with different expected values, we connot make a direct
comparison. Can you see why this should ke s6? Consder the followemng probabilisy

Estimuted Vicighted
Uhicome prohahilsty amiruni

Profits of £0 000 04
Profits of £50 000 .10
Prodits of 50 000 0.40 32000
Profits of £1(0 (K 0.5 =0
Profits of £120 0 0.20 24 (0

nfd-n'p-:rm.m is the same for bath pmﬂu.cl:

tocompare the expected values and coefficients of vanation.

Decision-tree analysis

possible outcomes is a decision iree.

EI;JCEMVBJI.I.C Bo {0

The standard destation for product I s £21 424, but all of the possible cutcomes
ure bon tmics as large os the corresponding outcomes for product B, The cutcomes
for procduct [ also have the same pattern of probabdities as product B, and we
might conclude that the tao pcujm:l: arc :qlu"j' :riﬁ_l,-. Mevertheless, the standard
deviatson for product I s ten times as large ax that for product B This scale effect
can be removed by replacing the standurd deviation with a relatne measwre of
dispersion. The relative amoont of dspersion can be expressed by the coefficient of
wariation, which is simply the standard desiation disided by the expected value. The
cocicient of varsation for product B s 21424008000 = 0.241 {or 24.1% ), and for
product 11 it is also 00241 (21 424/89 000}, thus indicating that the relative amount

Measures such as expected salues, standard deviations or coefficient of varia-
tions are used to summanze the charmcteristics of alternative courses of action, but
they arc poor substitutes for representing the probuability distributions, since they
do not prowide the decision-maker with all the relevant mformatson, There is an
argument for presentmg the entire probabilsty distribution directly to the decision-
maker. Such an approach is approprate when management must select one from a
small number of alternatives. but in situatons where many alternatives need to be
considered the examination of many probability distributsons is Bkely 1o be difficult
and time-conseneing. In sach situations management may have no alternative bue

In the cxamples carler in thas chapter we hove assumied that profits were uncertain
because of the uncerizinty of sales demand. In practice, more than onc varahle
may be uncertun (e.g. sales and costs), and also the vahee of some variables may be
ﬂnp:n:‘:nt on the values of other vanables. Muny oulcomes may therefore be
possible, and some sutcomes may be dependent an previous outcomes. A uschul
analytecal ol for clanfymg the range of alternative courses of action and theer



DECISION-TREE AMALYEIS

Product A
i1k 23 (1] 4 (Y]
I¥eviation Squored Weightel
From expected devintiom mmngant
FProfii valoe, A = l-il— (1= Prohahility lcok 3 X col. 4)
(1] 1E3 LE) {EN
B DN —2UNHY 4 DOH} D0 ol 400 400
T OfHR —H0HHR 1 DO} D0y 02 200 {00
B [N o = 04 =
0 (MR + 1000 1 D) Oy a2z 200 (00
10 CEMY +2000 4 DOd) D0 a1

" 00 H0

Sum of sguared deviations 1 200 (00

Standord deviatson  E1095.40
Expected value  E5000

Product B
i1y LF] (K]} i1 3§
Squored Weighied
Deviatinn evintinn sl
Frofii P | [ TR [ Prohability  iook ¥ % col 4)
ikk Ky 1£] L)
4 Nk —dHH} 24 01 OfHb s I 200 500
£ (Y —THH B 4110 (HHY [LREH B4l (00
B (Y =Ny 10 M) (1) 324 000
103 (HHR 11iHR 1 210 (HHE 025 302 500
12 (MR kil & &1 OHHY 020y 1922 ({0

Sum of sguared devintions 4 500 (00
Standard deviation  £2142.40
Expected valee  EZ900

A decision tree is a diagram showing several possthle courses of action and
'p-cmiib]n events ti.-c. staies of malure und the pnd:nlia|uulnurrbu for cach course of
acticn. Each alternative course of action or cvent is ropresented by o branch, which
leads to subsidinry brmnches for further courses of action or possiblc events.
Dieciston trees are dessgned o illustrate the full range of alternatives and events
that can accur, under all envesaged conditions. The value of 2 decison troo s that
its logical analysis of a problem enables a complete strategy g0 be drown up to cover
all eventualities before a firm becomes committed bo a scheme. Lot us now
consider Example 14.2 This will be wsed to illustrate how decision trees can be
applicd to decision-making under conditions of oncertainty.

The decisson trec for Example 14.2 s set out m Figure 14.1. The baxes indcate
the paint at which decissons have to be taken, and the heanches emanating from it
indicate the available albernative courses of action. The circles indwcate the points
at which there are environmental changes that affect the consequences of prioe

EXHIBIT 14.1

Calesdesion af
tardard
devTirhins

381
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EXAMPLE 14.2

A company 15 considering to develop and market a new product.
Development costs are estimated to be £180 (00, and there is 2 0.75 probability
that the development effart will be successfisl and o 0.25 probabaliy that the
development cffort will be unsucoessful IF the development is successful, the
product will be marketed, and it is estimated that:

1 if the product 1s very successful profits will be £540 000k,
2 ifthe product is modemtely swocessful profis will be £100 00
3 if the product is a failure, there will be a loss of £400 000

Each of the above profit and loss calculations is after taking nbo account the

development costs of £180 (0. The esttmated probabalsties of each of the above
cvents are as follows:

1 Very successful (1]
1 Moderately suocessful 03
2 Falure 03

FIGURE 14.1 A simple decivion wee

Possible  Frmbabiy  Fayalf

oulcomes Eapected
tPROFT vakai
5 ik il 00D 030 EIER0M
ek Moderalely succowfd -
M ,a:- g

Falum

-EBODD. 035 _E4500D

l:w,g.'t‘T-‘ el -ADODDD 02ES -£90 003
i 'Qﬁ
.:_/-"

“--,,Hx

1.00 £40 500
(11] 100 (1]

W Occison point @ Poablo ments

decisions. The branches from these points mdicate the possible types of envi-
romment {states of natune) that may accur.

Muote that the yont probability of two evenis ocourring together s the probabality
of ane event times the pcuba'bait_\- aff the other event. For l::a.mph:. the pmblﬁil_l,- af
the development effort succeeding and the product bemg very successful comsists of
the prodects of the probabdlitees of these two events, Le. (LTS5 = 0.4, giving a proba-
hilsty of 01.30. Similarly, the probabdity of the development cHort bemg sucoessful
and the product being moderately successful is 0.225 (0,75 = 0.3). The wal
expected value for the decsion 1o develop the product consists of the sum of all the
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items en the expected valwe column on the ‘Develop produd” branch of the decasian
tree, 1.e. £4% S0 I we asume that there are no other 2lternatives availshle, other
than the decision not to develop, the expected valwe of £49 500 for developing the
product can be compared with the expected value of zera for not developing the
product. Drecision theory would suggest that the product should be developed
because a positve expected valee ocours. However, this doos not mean that an
outoome of £49 500 proft s guaranteed. The expected-valee caloulation ndicazes
that if the probabilitics are cormect and thes decision was repeated on many oocsions
an average profit of £49 500 would result.

Unfortunately, the decsion will not be repeated on many occasions, and a run of
n:p::n:d losses could force a comipany oul of business before it has the chance o
repeat similar decessons. Management may therefore prefer to examine the

following probabality distribution for developeng the product shown in Figuee 14.1;

(Mrcome Frobahility
Laoss ul £400 (00 0.125
Loss ol E180 (10 oS
Prafit of E1060 {H0 0.225
Prafi of E54i0 (H 0.3n

Management may decide that the project is too nisky, sance there is nearly a 03
prohahility of a loss occurring,

The decisson tree provides a convenient means of identifymg all the possible
alternative courses of action and their inteedependencies. This approach is partic-
ularly useful for asssting in the construction of probability distributions when
many combinntsons of events are possible.

Buying perfect and imperfect information

When o decision-maker 1 faced with a series of uncertaim cvents that might ocour,
he wr she should consider the possiility of obtaimng additional information about
which event is likely to ocour. This section considers how we can caleulate the
maximum amount it would be worth paying to acquine additonal mformatson from
a particular source. The approach we shall take is to compare the expected value of
a decision if the mformation s acquered against the expected value with the
absence of the information. The difference represenis the maximum amount it is
warth paying for the additional infarmaton. Consider Example 14.30

Without the additional information, machine A will be purchased wsing the
expocted-value decision rule. If the addrsonal informatson is ohiamed then this wall
gvve a perfoct prediction of the level of demand, and the size of the machine can be
matched with the level of demand. Therefore if demand is predecied to be o,
machine A will be purchased, whereas if demand is predicted 1o be high, machine B
will be purchased. The revised expected valoe =

{015 3¢ £100 0007 + (0.5 = £200 000} = £150 (00

You can see that the expected valoe = caleulated by taking the highest profit in the
case af low and high demand. When the docsion to employ the market consultants
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I The Boston Company must choose between ooe of two machines — machme A

heas ey fimed cosits and high unit varable costs whereas machine B has high feed
costs and low unit variable costs. Consequently, machine A is mast soited to low-
level demand whereas machine B s surted to high-level demand. For simplscity
asmumes that there are only two possible demand levels - low and high - and the
cstzmaled probabilsty of cach of these cvenis = 005, The estimated profits for
cach demand bevel are as follows:

Low demamnd  High demnnd  Expecied value

(£ £ £
Muchine A 1) [ 1600 {10 130 {00
Machine B 10 00 200 0 105 100

There 13 a poasibality of employing 2 firm of market consultants whi would be
able to provide a perfect prediction of the actoal demand. What s the
maximum amaunt the company should be prepaned to pay the consultants for
the additional emformation?

is being taken, i is not known which level of demand will be predicied. Therefore
the hest estimate of the autcome from chtaming the additional information is o 05
probability that it will predict a bew demand and a 0.5 probakbality that it wall predice
u high demand. [These are the probabilises that are currently associnted with low
and high diemand.)

The value of the additional infor mation s ascertained by deducting the expected
value without the market survey (£130 000) from the expected value with the survey
(E150 000). Thus the additional information increases expected value from
L0130 (K10 e £130 000 and the expected vulee of perfect information is £20 0. As
lomg as the cost of ohtainmg the information is bess tham £20 000, the firm of markee
comsuftants should be cmployed.

In the above illustration it was assamed that the additional information waald
geve o 1004 accurate prodiction of the expocted demand. In practce, it s unlikely
that p!r]'.-rr! informatson s abtamable, bat |m;_w_||'|:|:r informabion [fur mmplc
predictions of future demand may be only 80% reliable) may sull be worth
ohtuning. However, the valee of mperfect informateon will always be less than the
value of pedfect information cxcepe when both equal zeeo. This would occur where
the additiemal information would not change the decsion. Mote that the principles
that are apphicd for calculateng the salue of impedfect information are the same as
those we apphicd for caleulating the value of perfoct information, but the caleula-

tions arc mare complex. For an dlustration see Seapens (1991,
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The following ftems relate tothe bearning ohjecties Estod at the begmnning of the chapter.
& Cnloulate ond cxpluin the meaning of expecied values.
The expected value is caloulated by weighting cach of the possible outcomes by is
associatod probability. The sum of these weighted outcomes is called the expected

value of the probability distribuation. In ather words, the expected value is the
woighted anthmetc mean of the possible outcomes.

& Explain the meuning of the terms stondnrd devintion and coefficient of varintinon
ns measures of risk ond potline their Tmitations,

Standard deviation measures the dispersion of the possible cutcomes. It is an
absolube measure. In contrast, the cocficient of vanation & a relative moasurc
derived from dnidng the siandard deviation by the expected value. Both measares
attempt to summargs the risk assocsted with 2 probabilay distribaton. They asume
that risk is meamured in terms of the spread of posible owicomes., Decisson-makers
are probably mose interested m a downside measure of risk that measares the poss-
'bail:_\.- af risk being less than the upnd.nd value, Because of thas there ane shrong argu-
mients for p g the entire probability distribution to the decsion-maker.
Constroc o decision tree when there is o range ol alisrnatives and pessibie votoomaes.
‘Where there are muny possshle cutcomses for various altornatves, and some outcomes
are dependent on provious oulcomes, & decsion e s a wseful analyieal ol for diar-
ifying the range of alternative courses of actions and their possible cutcomes. A
decision tree 15 a diagram that shows the posable courses of actions, the potential
events stabes of nature for cach cutcome | together with their potential outcomes and
msomated probabilives. A decsion tree thus represents an analytical tool for derning
expeched valees and a probahility dstribation in more complex stuations.
® Describe und caloulate the valoe of perfect and imperfea information.
The vahwe of perfect and imperfect information relates o determining the value of
the maximum amaunt it is worth payng for addibonal infoemation. The approach
imvalves comparing the expected value of a decision if the micrmation is acguired
ap.in.:l the c:pc:bcd valoe with the ahsence of the miormation. The difference
represents the masimum valoe that it is worth paying for the addibonal mformation.
You should refer to the section in the chapter on buying pedect and inmporfect infor-
mation for an illustration of the caloulateon of the valee of perdect mformation.

Key terms and concepis

cocfficent of variation {p. 380} probabdily {p. 376)
decisiom tree (. 380} probabdity distribation (p. 176)
evenls [p. 3T6) single most fikely estimaie {p. 378)
expected value of perfect information stanclard deviation [p. 379)

{p. 384} stabes of nabare (p. 376)
objective probabilities {p. 376) subjective probabilities (p. 377)
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Key examination peoints

When you are faced with problems requinng an evaluation of albernanes with uncertain
wutcomes, you should caloulate expected valoes and presemt probabsdity distributions.

Mote that expected valwes on their own are unlikely 1o be particalarly useful and
there s a need to supplement this measure with a probabdity distribution. Asoid
cal:uh.ling standard deviations, since 1111:_!,! arc :r:lr\ci_\- r:qnin:-rl and arc psr
suhstitute for probahilite destributions.

It = particularly impostant with this topec that you plan your answer carchally. Once
you have started your answer, it is difficult to remedy the situation if you imitally adopt
the wrong approach. A roagh sketch of o decimon tree at the start of your answer will
farce you to analyse the problem and identify all the altemativees and possible outeomes.

Many cxaminaton guestions on this topec also indlude a roquirement s o whether
additicnal pnFc:L miormation should be pun:ha:d. Do make sure that you under-
stand how to caleulate the value of perfect information.



Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nb}nm: with solutions for this d'la.pl:r are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

141 What is 2 probability distribution? (p. 376)
142 How do subjective probabalities differ from abjectvve probabilities? (pp. 37%6-7)
143 Diszmguish between expected value and the sngle most likely estimate.
(. 378)
144  Dristmguish besween the standard desaation and the coefficient of variaton.
{pp: 379-50)
145  What is a decmion tree and what purpose docs it serve? (pp. 350-7)

148  What is the eapected value of perfoct minrmation and how can it be
determined? (. 384)
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Review problems

147

Which of the fullowing are trwe with regard to expected values?
Expected values
(1) represents the single most likely estimate of an cutcome.
{n) take oo account of decsion-maker’s rsk.
(1) are relmnt on the accurncy of the prohability distribution.
i fin) and (i)
(i} and (1) only
{1} and (m}anly
{ix) anad {1} only.
ACCA Paper 1.2 - Financial information far Management

BNE e

Diarwin uses deciseon tree analysis in oeder to evaluzte potential projocts.
The company has been looking at the launch of a new product which it
belbeves has a 0% probahility of success. The company is, hawever,
considermg undertaking an advertising campaign costmg £50 D, which
would mcrease the probability of socoess w 95%.

I successful the product would genemte income of 200 000 othorwise £70 000
would be recemved.

‘What & the maximusm that the company would be prepared 1o pay for the
uchworising?

E32500

E25 000

£17 500

ESD 000

BneEE

ACCA Paper 1.2 - Fingircial information for M

Which of the fullowing is correct with regard to expected valees?

A Expected values provide a werghted avernge of anticipated outcomes
B The expected value will always equal one of the possible outcomes
= El.pc:bcﬂ\'ﬂu::wiﬂ show whether the docision-maker 15 risk averse,
risk-secking or rsk neotral
D The expected vahse will never equal one of the possible outcomes
ACCA Parer 17 Rivaietal dfgfesanision fir M gt
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1410 A company uses decision ree analysis to evaluate potenisal optsons. The
management accountant for the company has estahlshed the following:

Cash fhowes bom sales mvanue

High sales = £2 000000

_.-ajg'rf

Build naw premiss
Cart £1000 003 ﬁ‘_,::;‘“-«, Low 3l = £1 000500
o7 High saks = £2 000000
Unorade old
FI'HTMS

Contm 7
-h\-:::?"‘“- Low 3l = £1 000500

‘What would be the cost of the wpgrade that would make the company fimancinlly
inddfferent between building new premises and upgradeng the old one?
A E100 000
B E900 000
C - E1 (i) 00
v £1 700 (o]
ACCA Paper 1.2 - Finencial information jor Management

1411 The following data relatc to both questions (a) and (h)
X Ltd can choose from fire mutually exclusive progects. The prapects wall
cach last for one year only and their net cash inflows will be determined by
the prevailing markct conditions. The farecast annual cash milows and theer
nssociatiod probabalities are shown helow:

Munrket comditions Pnar Canel Excellent
Probah:liey .20 (L] 030
£ £an banm
P!uj:cl.L 500 470 550
Project M 400 550 ST
Project ¥ 430 40 475
Project O a0 40l 20
Project P (EL] 50 425
{a) Based on the expected value of the net cash nflows, which project should
be undertaken?

rOonNE s
mOZEC

(2 marks)
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{h) Thevalue of perfect information about the state of the market =

il

mogngEe
B
g

{7 imvarkr)
CIMA Maonagement Accosmiing — Decivion Making

12412 Firlands Limsted, a retad outbet s faced with a decisson regarding whether or

oty expand and build smoll or large premises 2t a prime loction. Small
premascs would cost £300 000 b buzld and large promises would cos £550 000,
Regardless of the type of premises budi, if high demand exists then the net
imcome is expected o ke £1 500 000, Alternatively, if low demand casts, then
et income is cxpected to be £A00 D00,
I lurge premises are built then the probability of high demand i= 0075, If the
smaller premises arc budt then the probability of high demand Falls to 0.6,
Firlands has the apticn of undertaking a survey costing £50 000 The survey
predicts whether there 1 likely o be 0 good or bad response o the smme of the
premiscs. The ltkelihood of there being a good response. from previous
SUCVEYS, has hoen estimated at 08,
1 the survey indicates a good respomse then the company will build the large
pr:mk:s. If the SUREY does gi.'n: a g,uud result then the prnhj.l'li!il:_!,- that there
will b high demansd from the large premises increases 1o/ (.95,
If the survey indicates a bad response then the company will abandon all
expansion plans,
Required:
Using decmion tree analyss, establish the best course of acbon for Firlands
Lamited.
fia ma.rhj
ACCA Faper 1.2 - Fimancial Informatisn far M e

]




Capital investment decisions

Capital imvestment decissons are those decisions that imvolve current outlays m return
for a stream of benchits m foture years. It is troe o sxy that all of the firm’s expends-
tures are made in expeoctation of realiemg future bonefis. The distngueshing featore
between short-term decisions and capital investment (fong-term) docisions = time.

Generally, we can classify short-term decisions as thase that invalve a relatively short
time horizon, say bess than one year, from the commitment of funds to the roceipt of
the benefits. On the other hand, capital investment decisions are these decisions
where a significant penad of tme elapses between the outlay and the recoupment of
the investment. We shall sce that ths commitment of funds for o significant penod of
timee imvalves an imterest cost, which must be brought into the analyss. With short-
ferm dm.'i.n'm:. funds ure commuited nu|:ff|:|r short pﬂl’!ﬂd‘ of I:Elru:, and the inberest

cost is normally so small that o can be ignored.

Capetal myvestment decisions normally represent the most important decisions that
an orgamzation makes, since they commit 2 substant@| proporton of o firms resources
o actions that arc likely 10 be rrevenable. Such decmions arc applicable to all sectars of
suciety. Busi firms' 1 t decisions inclode imvestments in plant and

LEARMING QBIECTIVES
Adfer studymg this chapter, you should be able o:

o oxplain the opportonity cost of an mvestment;
i vistimraak eipcandig sl o

# explain the concepes of net present valee (NPV), intemal rate of return (IRR ), payback
method and nccounting mite of retum (ARR):

caloulate NPV, IRR. the payback period and ARR;

Justify the supeniority of NPV over the IRR;

explain the limrations of payback and ARR;

Justify why the payback and ARR methods are wadely used in practsce.

-




352 CHAPTER 15 CAPITAL INWESTRENT ECISIONS

rnarJ'l-m:r_r. rescarch and dl:w:.lnpmcnj. aﬂ\wL"uing and warchouse facilites. Iovestment
decisions in the peblic sector melude new roads, schools and airports. Individuals’
imvestment decissans mclude howse-buying and the purchase of corsumer durables. In
this chaprer we shall examme the eoonvmic evaluation of the desimbility of invesiment
proposals. We shall concentrate on the imestment decisions of business firms, but the
same principles, with modifcations, apply bo indnaduals, and the public sector.

The opportunity cost of an investment

You will recall that m Chapter 1 we adopted the view that broadly firms scek o
miximize the present value of future not cash mflows. 1t is therefore important that
you acquire an understanding of the teems “opportunity cost of an mvestment” and
*present value”. Investors can invest in securities traded in financzl markets. 1f you
prefer to avoid risk, you can invest in government securities, which will yicld a fived
redurn. On the other hand, you may prefor 1o invest in sty securitics such as the
mdina:_!,- shures of -cnmpanits quut:d on the stock cn:han.gr. IEyuu. imvest in the
wrdinury shares of 2 company, you will find that the retum will vary from year o
year, depending on the performance of the company and its foture expectations.
Ievestors normally prefer 1o avoid risk if possible. and will generally invest in nisky
securities only &l they belicve that they will obdain o greater retum for the inereased
rsk. Suppose that risk-free gili-edged securities imued by the government yield a
redurn of 107%. You will therefore be prepared to mvest in ordinary shares ondy if
you expoct the return to be greater than L0%:; let us assume that you reguire an
expected return of 15% to indwoe yow o imeest in ordinary shares in proferonoe toe a
risk-free security.

Suppose you invest m company X ordinary shares. Would you want compamy X 10
imvest your money in a capaal project that gives less than 15%7 Surely not, assuming
the project has the same rsk as the alternative investments in shares of other
companies that are yelding a returm of 13%. You would prefer company X to imvest in
other companses” ordinary shares at 15% or, alternateely, 1o repay your myvestment so
thaut you could invest yourself at 15%.

The rates of roturn that are available from myvesiments m securitses in financial
murkels such as ordinary shares and government gilt-cdged securities represent
the sppertunity cost of an investment i capital projects: that is, if cash is iovested
in the capetal project, it cannot be invested elsewhere to carmn a return. A firm
should therefore imeest in capital projects only f they yield 2 return in excess of the
nppurlunit}' cost of the investment. The -uppu!iurlid}'msl af the investment is also
known as the minimom reiguired rate of remmrn, cosi ol capital, discouwn rote or
interest rate.

The return an secarities traded in financmal markets provides us with the oppar-
tumity costs, that is the required rates of return available on securities. The cgpected
returns that investoss require from the ordinary shares of different companies vary
because some companses” shares are mose risky than others. The greater the nisk, the
greater the expeocted returns. Consider Figure 15.1. You can sce that as the risk of a
sccurity increases the return that investors require 1o compensate for the cara risk
increases. Comsoquently, imeestors will expect o receive a return in excess of 15% if
they mvest m secunibies that have a higher risk than company X ordinary shares. 1f thes
return was ot forthcommg, iovestors would ot purchase high-risk securitses. 1t s
thercbore important that companses investing in high-risk capital projects earn higher
Teturms to compensate myvestars for this nsk. You can alse see that a rsk-free sccurity
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FIGURE 15.1  Risk—marunt rade-off

w

Exmarind relurn on mvestmant
=

Company X Rk

such as a gill-:dgcﬂ governmeni :m:u:ridj' yicl&u the lowest return, e, HFG.
Consequently, if a firm invests in a project with zero risk, it should carn a retum in
cxcess of 10%. If the progect docs not yield ths return and no other projects arc
available then the funds carmarked for the project should be repasd 1o the share-
halders as dvadends. The shareholders could then myvest the funds themsclves ar 106

Compounding and discounting

Cur ohyective is to caloulate and compare returns on an myvestment in a capital progect
with an alternative cqual risk investment m securitics traded i the fmanceal markets.
This comparson s made using o techmque called discounted cash Aew (1CF)
amalysis. Because a DCF analysis is the opposite of the concept of compoanding
imierest, wo :hau:inil:i:ﬂh- focus on cnru'punu&inh::n:! calculations.

Suppase you are myvesting £100 000 in a risk-free security yickling a retuen of 10%
payable at the end of vach yoar. Exhibat 15.1 shows that of the interest is remvestod,
your imvestment will accumulate to E£146 410 by the end of year 4. Period 0 m the first
column of Exhibit 15.1 means that no time has elapsed or the Gme s now, penod 1
means one vear later, and so on. The valoes in Exhibat 151 can alse be obtained by
using the formula:

FV, =¥, (1+Kr (15.1)

where FI¥, denotes the future valee of an investment m n years, |, denotes the amount
invested at the beginning of the period (year 0), K denotes the rate of return on the
investment and o denotes the number of years for which the money is mvested. The
caloulation for £100 M) myvestod a1 10% for two vears is

FV, = £1000 00K (1 + 0.10)p = £121 (00

In Exhibit 15.1 all of the year-end values are cqual as far 2s the tme value of moaey is
concerned. For example, £121 000 recenved at the end of year 2 s equivalent 1o £100
0} recerved today and invested at 10%. Similarly, £133 100 reccived at the end of year
3w egurvalent to £121 000 received at the end of year 2, since £121 00 can be invested
al the end of year 2 to accumulate 1o £133 100, Unfortunately, none of the amounts
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EXHIBIT 15.1
The veele of

£ 100 (00 (mverted
at I,
compaiaed
armualy for
[aior vears

End al yenr Imterest enrmed Totnl investmens
(£ )

1] 10D 1D
(.10 = RO DOKE 11 (00

| 110000
D10 = B0 DN _11 0§

z 121 (6o
L0 = 121 O} 1110

3 133 100
Ol = 133 100

4 l4p 410

are directly comparable a1 any single moment in time, because cach amount is
expressed at a different point in tme.

When making capital investment decissons, we must convert cash inflows and
outflows for different years mio a common value. This is achieved by comverting the
cash flows into their respective vahees at the same point in time. Mathematically, any
peint in time can be chosen, since all four Ggares in Exhibit 151 arc oqual 1o £100 D4
at year (), £110 (40 at year 1, £121 000 at year 2, and so on. However, it & preferable ta
chovee the point i tmme at which the decision s taken, and this is the present time or
year [L All of the valwes in Exhebat 15.1 can therefore be capressed in values at the
present time (Lo, “present value’) of £100 (00

The process of converting cash to be received im the futare into 2 value at the
present time by the use of an mterest mite 15 termed discounting and the resulting
present value s the discounted present valoe. Compounding 15 the opposite of
discounting, smnie it is the future value of present value cash flows. Eguation (£5.1) for
calewluting future values con be rearranged to produce the present valwe formauka:

e

¥ [present valuc) = m [15.2)

By applying this cquation, the calculation for £121 00 receved at the end of year 2
can hE Ewmud as

E121 (i
pu'\cn:rlluu]u.c: ——— = E100 000
i+

You shoubd now be aware that £1 recerved today s not equal to £1 received one year
from today. Mo mtonal person will be cqually satished with recenving £1 a year from
MW 35 oppw:ﬂ o mnci.'rin.g i bn-da.j'. because ITHNIEY reconved lnch'_\- can be mmed 1o
warn mterest over the ensuing year. Thus one year from now an investor can have the
origimal £1 plus one year's interest on i For ckample, if the interest rate s 10% cach
£1 invested now will yield £1.10 one year from now. That is, £1 receved today = equal
to £1.10 onc year From today at 10% interest. Ahernatvely, £1 one year from today s
egual to S50 today, its present valoe becauss £0.9001, ples 1095 interest for one
year amounts to £1. The concept that £] reccived in the fulure is not equal o £1
recenved ioday 15 known as the time value of money.



THE CONCEPT OF HET PRESENT WALLUE

‘Wiz shall now consider four different methods of appni:i'n.s G.Ipi'lil imvesimenis:
the met prescot valoe, inteenal rate of return, profitability mdex, accounting rte of
return and payback methods. We shall sce that the first two methods tuke inbo account
the teme value of maney whereas the sccounting rate of return and payback methods
ignore thes factor.

The concept of net present value

By 'u:irlg descounted cash fow !l.'ch:liqucx and l:u||:u|.'|ting prosent values, we can
compare the reburn on an imvwestment in cxpital projects with an alternative cqual risk
investment in securibes traded in the Goancial market. Suppese a firm is considering
{owr projects {all of which are rsk-free) shown in Exhshat 15.2. You can sce that each
of the projects is identical with the imeestment in the risk-free security shown in
Exhibit 15.1 because you can cash in this imvestment for £110 000 a0 year 1, £121 000n
year 2, £133 100 in year 3 and £146 410010 year 4. In other words your potential cash
n:ncipl:l From the rsk-free !CI:I.I.Tin are identical to the net cash flows for pmj:cl:. A B,
C and D shown m Exhibit 15.2. Conscguently, the firm shoold ke indifferent as i
whether it uses the funds to myest in the projects or imvests the flunds m securities of
wdenticad rek traded in the Brancal markets.

The most straightforsard way of determining whether a project yiclds a return in
excess of the alternatrve equal msk investment m traded seourities is o calculate the
net present valwe (MIV1. This is the present value of the net cash inflows les the
pn:jad': :in.iliaj:im'::trucnl-uul!ay. If the rate of retum from the prnjr:t is gl\cabcrthuu
the return from an equivalent rsk imvestment in sccurities traded in the Gnancial
markel, the NPV will be positive. Alteenatvely, if the rate of return is lower, the NFY
will be negative. A positive NPV therelore indicates that an imvestment should be
accepted, while a negative value indicates that it should be rejected. A zero NPV
calculation mdicates that the firm should be indifferent o whether the project is
accepted or repectcd.

You can sex that the present value of cach of the progects shown in Exhiba 1521
E£100 000, You shoubd now deduct the imvestment cost of £100 000 1o caloulaie the
projoct’s NPY. The NPY for cach progect is zem. The firm should therefors be indif-
ferent to whether it accepis any of the projects or mvests the funds in an equivalent
risk-Free scounty. This was our conclusson when we compared the cash Aows of the
prajocts with the investments in a rsk-free securty shown m Exhibat 151,

You can sce that it is botter for the firm to invest in any of the progects shown in
Exhibit 15.2 1f theer imetial imvestment outlays are less than £100 (00, This s becanse
we have bo pay E100 000 to ohtain an cguivalent stream of cash flows from a security
traded in the hnancial markets, Conversely, we should repect the investment in the
prajocts if their initizl mvestment outlays are greater than £100 0. You should now
see that the NPV rule leads to a direct comparisan of a progeet with an equivalent risk
security traded in the financial market. Given that the present value of the net cash
inflows for cach progece is £100 000, their NFVs will be positive (thus signifying
sccoptance) if the imbial imvestment outlay is less than £100 D04 and negatnec {thus
signifying repoction) if the initial outlay is greater than £100 OHL
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EXHIBIT 15.2

A 1] c 1]
Evihiratian af four T 4] () T4 {Ek
rizk-free projects
Project imvestment outlay 100 (00 O 1060 (Wi B0 CRHB
End of vear cash flows:
Yiar | 110 {0 o a o
F- a 121 DKk ] L]
k3 i} ] 133 100 o
4 a | a 146 410
present value = L1000 121 000 133 (00 JELE
Lo {L107 (LI (110
= 100 = 00K = 100 6K = L0k DO

Calculating net present values

You should new have an intuitive understandmg of the NPV rulbe. Wi shall now leam
haw to calculate NPVs. The NPY can be cxpressod as:

pp =i T g T
I+K (+EF [+K) =KT

a

{15.3)

where I, represents the iovestment outlay and F3° represents the future values

recerved in yoars 1 to o The rate of return K used is the return aslable on an equiv-

alent rsk security in the financial market. Consider the sitantion in Example 15.1.
The net present value calculation for Progect A is:

ES00 D00 E1 000600 £400 000

NPW = ' st — £1 000 000 =+ £359 700
(m (L oy

Altermatively, the net present valoe can be caloulated by referring boa published whle
of present valees. Yoo will find examples of such a tble if you refer o Appendic A
[z page 544). T use the wble, simply find the dscount fxctors by referning 1o cach
year of the cash flows and the appropriate intcrest rate.

For example. if you refer to year 1 in Appendix A, and the 10% column, this will
showw o discount Factor of 059091 For years 2 and 3 the dscount factors are (L8264 and
01.7513. ¥You then multiply the cash flows by the discoant factors to find the present
value of the cash flows. The calculation is ns follws:

Year Amnmmt Driscomnt facior Present valoe
1 ED ) )
1 30 T 72T
2 EOO0 BE264 B26 400
i 400 m7513 300 50
1 304 551}

Less imatial outlay 1 0040 DOD
Mot present value 399 (34

The difference between the two caleulations s doe to rounding differences.
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The Bathnia Company is cvaluating two propects with an expected kife of three EXAMPLE 15.1

years and an investment outlay of £1 million. The estimated et cash inflows for
euch propoct are as [allows:

Praject A Project I

(F 4] €]
Year | Hinopo B0 D)
Year 2 1 D00 noo GO DM}
Yoar 3 4000 (LR L]

The opportumty cost of capital for both progects 15 10%. You are requered 1o
caleulate the net prescot valse for cach pnuind_

Mote that the dscount factors in the present value tahle are based oo £1 reccived in
1 yoars teme caloulnted according to the present value formula {equation 15.2). For
example, £1 recemved i years 1, 2 and 3 when the interest rate 5 10% is calculaed as
Tallows:

Year | = £1/1.10 = 0.909]
Year 2 = E1(L.10p¢ = DLE2Gd
Year 3 = E1{L10)* = 0.7513

The pus:itiw: net present walue from the investment mdicates the increase m the
market value of the sharcholders” funds which should occur once the stock market
becomes aware of the acceptance of the project. The not present value also repre-
sents the potential increase in present consumption that the project makes
avntlable to the crdinury sharcholders, after any funds wed have beon repaid with
interest. For example. assume that the firm finances the investment of £1 millen in
Example 15.1 by borrowing £1 399 700 at 10% and repays the loan and mberest out
of the 'pn:jr:d"s PI‘I.‘II:I:I:-Ik llll'll.':f ooour. You can see from the repayment schedule in
Exhibit 15.3 that £399 700 received from the loan is available for current
consumptson, and the remamdng £1 000 000 can be invested i the peoject. The
cash flows from the project are just sufficient to repay the loan. Therefore
acceplance of the praject enables the ordinary sharcholders’ present consumption
1o be increased by the net present value of £399 700, Hence the acceptance of all
available projects with a positive net present value should lead to the mazximization
of shareholders’ wealth.

Let us now calculate the net present value for Propect B shown in Example 15.1 The
cash {lows for propect B represent an anmuity. An anmueity is an asset that pays o fed
sum each perod far 2 specific number of pericds. Youo can see far Progect B that the
cash flows are £600 000 per annum for three years. When the annual cash flows arc
equivalent to an annuity, the calculation of not present value s simplified. The
dcount Factors for an annusty are sct out m Appond B {sce page 5451 We need to
fnd the discount Factor for 10F% for theee years. If you refer to Appendic B, you will
sce that it is 24BT. The MPY 15 calcalated as follows:
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EXHIBIT 15.3
The pattern of
cavh flows

arsirming Hat e
Toan is repard our
of the procesds of
ihe prafeci

Loan Togul
nutstmnading amoamt Procesds Lsom
aistariof  Interestmi  owed before lrom apininmding
yEar 1% repayment projec ak year end
i (I} (3 = (1) + Xy (1] {5 = 3] = 141
Year £ (1] &} {E} (Ek
1 13549 T} 1399 1 539 670 300 (00 1239470
3 1 239 570 123 267 1363 337 1 000 (00 363 637
3 363637 36 3463 400 D) 400 0 1]
Anmzal cash inflow Ihiscownt [soior Present value (£)
ER00 (M1 2487 1 492 2106
Less imvestment oost 1 000 (0]
Met present value 452 10

You will see that the toial present value for the perod 15 caloulated by multiplying the
cash indbow by the discount Bactor. Tt & important to note that the annuaity tahles shown
in Appendix B can anly be applied when the annual cash flows are the same cach year,
Annuities are also based on the sssumption that cash Bows for the firt pericd are
received at the end of the period, and not at the start af the peried. and that all subse-
queent cash flows arc recerved at the end of each pericd. Mote that the discownt fnctors
showm in Appendic B are derved from the followang formuks for an annuwity:

A 1
Present value =?[1—W] [15.4)

where A is the annuity amount and r {also denoted by K) is the micrest/discount rate
per perad.

Therefore the annwity factor for the present vakue for £1 recerved ineach of three
periads at a cost of capital (descount rate) of 1065 i

F¥ = --j-:-l- [l.—- e -]--- a ]: 10 (0. 24868) = 1L48T
a.1o (1+01

Sometmmees, b :in:p]ify the calculations, exammatson q_n::I:iom: arc sct based an the
assumption that constant cush fows occur into perpotuity. In this situation the present
value 15 determened by doviding the cash flow by the discount rate. For caample, the
present value of a cash Aew of £100 per 2noum info perpetoity at a discount rate of
10% 1s £1000 (£100/1.10). Aguin the present value calculation is based on the
assumption that the first cash flow is received one period bence.

The internal rate of return

The internal rave af retvrm (TR} is an altemative technigqee for use in making capstal
imvestmient decissons that alse takes into account the time value of money. The internal
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rate of return roeprescols the truc interest rate curncd on an investment over the course
af its economec [fe. This measare s sometimes reforred 1o as the discoumted e of
returm, The internal rate of roturn & the interest rate K that when used to discount all
cash flows resubting from an mvestment, will eguate the present value of the cash
receipis b the present valwe of the cash outlays. In other words, it is the discoune rae
that will cause the net present value of an imvestment to be moro. Alternatnely, the
intemal rabe of return can be deserbed as the maximum cost of capital that can be
applsed o finance o progect without causing harm to the sharcholiders. The meconal
rate of return is found by sohang for the value of K from the followmng formula:

AL L T . PV, _Fv o
14K (k) (Q+KJ (1+Ey

It is casicr, however, o use the discount tables. Let us now caleulate the miernal mie
of return for Project A in Example 15.1.

The IRR can ko found by tnial and error by useng 2 number of discount factors unal
the NPV cquals zero. For example, if we use a 25% discount factor, we ek a pmrlm:
NPV of £54 BO0. Wi must therefore try o higher figure. Applying 35% gives a negatne
NPV of 866 530, We know them that the NPV will be zzro somewhere between 23% and
35%. In fact, the IRR is approsemate by 30%, as indicated in the Following caloulation:

et cash Discownt Presemt value
Year Mom lmolor (3H1%) of cnsh Fow
{Ey 1E}
1 300 {(HW 07692 230 Te0
2 1 {0 {HID 05917 591 0
£ | 400 (W 0.4352 18T {60

Met present value 1004 540
Less metial outlay 1 {H0 (00
Met present valse 4540

It s cloemeed that the calculation of the TR docs not require the prior specification of
the cost of capital. The decmion rule e that if the IRR is greater than the opportumity
cost of capital. the investment & profitable and wall yield a positive NPV, Allermatively,
il the IRR is less than the cost of capital, the investment is unprofiablic and will resuh
in a negative NPV, Therefore any interpretation of the signihcance of the IRE will sull
requere that we estimate the cost of capital. The calculation of the IRR s illustrated in
Figure 15.2

The dats in the graph represent the NPV at different discount mtes. The poing whene
the line poning the dobs cuts the horizonta] axes mdicates the IRR (the point at which the
MNPV B zem). Figure 15.2 mdicates that the IRR is 30%, and you can see from this
diagram that the interpalation method can be used 1o calewlate the IRR withowt carrying
st trial and error caloulations. When we use meerpolatson, we infer the missng term {in
this case the decount mie 21 which NPV & zem) from a knoen series of numbers. Foe
cxample, at o discount mite of 25% the NPV & +£84 800 and for a dscount rate of 35%
the NP is —£56 530, The total distance between these points is £151 330§+ £54 800 and
—Efifs 330). The calculation for the approsimate IRR & therefore

" 84 300
151 330

{35 — 155 = 60T

388
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FIGURE 15.2  [merpretarion of the internal rare of return
h
400
4300
Une &
E 4200 1
£
= 400 1
DT
0 T T -
5 1015 20 35 40
TPV = —B5 530
et HPY = 125750

In other words, if you move down bine A m Figure 132 from a discoant rate of 25% by
£84 800, you will reach the point at which WPV is mero. The dstance between the two
paints on lme A is £151 330, and we are given the diseount mees of 25% and 35% for
these poants. Therefore 84 B00V151 330 represents the distance that we must move
between thes: two points for the NPV to be aero. This distance in terms of the discount
rate 15 5,60 |(B4 BOOLS1 330 2 10F%], which, when added 1o the starting posnt of 257,
praduces an IRRE of 30060%. The formalba using the interpolation methad s as followsc

A+

o
B-A I5.6
(B4 (15.6)

where A 15 the dscount rate of the low trial, § is the dscount rate of the h.-i.gh imal O =
the MPY of cash inflow of the low trial and D = the NPY of cash mflow of the high
trial. Thus

cum el — 2800 o
B4 IO — (—66 53]

B4 8200
=E".!{-1-|:-

e X § O
151 330 m"{,]

= J0LalE

Mate that the micrpolation method anly grves an approximation of the IRR. The
greater the distance between any two paints that have o positve and a nogative NPV,



AELEVAMNT CASH FLOWE 404

the less accurate 1s the IRR caloulation. Consder line B in Figure 15.2 derved from
d=oount rates of 105 and 41F%. The pomt where # cuts the horeontal axis s sppros-
mately 33%, whercas the actual IRR &= 300607

The caleuluticn of the TRE is easicr when the cash flows are af o constant amount each
year. Let us now calculste the internal rate of notum for project B m Example 15.1.
Becawse the cash flows are equal cach year, we can use the anmusty table m Appendic B
When the cash flows are dscoented at the TRE. the NPV will be moro. The TRE will
therefore be at the pomnt whens

dscount factor for number of years :mml:ant
(rmmalcuieh BNy i it e s vl ] [ }

Rearranging thas formula, the inteenal rate of return wall be ae the point where

& i imvestment cosl
e s
annual cash flow

Substituting the Ggures for propect B in Example 15.1,

discount factor = AL LAiG6
EG0 (K

We now examine the entries for the year 3 row in Appendix B to find the hgures
chmHn 1666, They ure 1673 {enbered in the 365 l:n-|urnr|.‘.| and 1.652 {entered in the

7% column). We can thercbore conclude that the IRR s between 36% and 37%.
H-:w:\rl:r. becawse the cost of capital s 10%, an accurate caloulation is unnecessary;
the IRR is far in excess of the cost of capatal.

The caloulabion of the IRR can bhe rather tedious (as the cited examples show ), but
the trial-and-ceror approach can be programmed for fast and accurate solution by a
computer or caloulator. The caleulation problems are no longer a ustification for
preferring the WPV method of imvestment apprasal. Mevertheless, there are theo-
retical justifications, that suppoert the NPV method.

Relevant cash flows

[nvesimeont dﬂ:is:inns. like all other d:q.—.is;n-ns. should ke un:ﬂyw& i terms of the
cash Hows that can be divectly attributable 1o them. These cash fows shauld include
the incremental cash flows that will eccor in the fature following acceptance of the
imeesiment. The cazh flows will include cash inflows and aatflows, or the nflows
may be represented by savings in cash outflows. For example, a decision 1o
purchase now machmery may gencrate cash savings m the form of reduced oat-of-
pocket operating costs. For all practecal purposes such cost savings arc equivalent
o cash n:cciplL

It &5 important to note that depreciation 15 not meluded in the cash flow estimates for
capital investment decisions, since it & o non-cash expense. Thes is because the capital
investment cost of the asset to be depreaated s meluded a5 n cash outflow at the start
af the project, and depreciation s mercly a financial accounting method for allocating
pist capital costs to future accounting perads. Any nchusen of deproaabion wall kead
o dauble counting,
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Timing of cash flows

Techniques

Ta simphl:_\- the pr\es:nlal:inn. aur caleulations have been based on the uwmpliun that
any cash fows in future years will occur mone lump sum at the year end. Obviously,
thes &5 an unrcalstic assumption, since cash Nows are likely to ocour at various nmes
thraughout the year, and a more realisiic assumption is o assume that cash Aows
wceur ot the end of cach month and use monthly discount rates. Tepscally, discount
and interest rabes are quoted as rabes per annam using the toem apnoal perceniage
rate {APE). I you wih o we monthly discoent rates it is necessary o comeert anmual
dspount rates to monthly rtes. An approximatson of the momhly discount rate can be
wvhtained by dividing the annual rate by 12. However, this smplified calculation
ignores the compoundmg effect wherchy cach monthly interest payment is reimvested
ter earn more interest cach month. To convert the annual descount rate o a monthly
discount rate that takes mto account the compounding cffect we must use the

following formula;
Monthly discount rake = [, JT+ APR -1 {I5.T)

Assume that the annual percentage discount mic s 1268%. Applang formula 15.7
3i.'.r|.': a rI'!I:I1||'I|'_I|' discount rate af:

{2 ¥/1.1268) - 1 = L0 - 1 = .01 {i.e. 1% per manth).

Thercbure the rmmLH'_l,- cash fows would be dscounted at 1% In other words, 1%
compounded manthly & equivalent to 12.68% compoonded annually. Note that the
muonthly discount mies can also bo comverted o anmonl percentage rates wsing the
formala:

{1+ ky—1 (where k = the monthly discount rage) (15.8)

Assuming a monthly rate of 1% the anoual rate i (1.01) 7 - 1 = 01268 (Le. 12.68%
por annum}.

that ignore the time value of money

In addition to those methods that t2ke mio acoount the ime value dmnru:.r e other
methods that ignore thes factor are frequently used in practece. These are the payhack
mothod and the accounting mie of return method. Methods that igoore the tme valoe of
maoncy are theoretically weak. and they will not necessamdy lead to the maximzation of
the market value of vedinary shares. Mevertheless, the fact that they are froguently nsed
in prachbice means that we should be aware of these technagques and their lmataions,

Payback method

The pavback method s one of the ssmplest and most frequently used methods of
capital investment apprasal It is defined as the length of teme that i required for a
stronm of cash procoeds from an investment 1o recover the original cash outlay
rl:quin:d bj' the investmenL If the stream of cash flows from the iovestment is constant
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Investment appralsal at Cyto Technuogies

Cyto Technolegies' 15 a rapidly growing biotechnology company m the USA that
‘manufactures and sells hundreds of products. In the past, the progect sclection
process at Oyio lacked a stractured approach. Prajocts were sclected with ust
sketchy ideas about financial numbers and rowgh sdeas of pavback periods.
Increasing competition and the higher cost of capital have foreed Cyto to change
its approach. A progect approval tcam was set up to provide structure For the
project development and evaluation process. It consists of five constant
members (the beads of manofactunng, quality assurance, Anance, markcting
amad research and development). The team oversees the allocation of resources
b mew pn:je:l: in a|531nucnt with the COmpany’s nbjnd;\m.

The new project development and evaluaton process consists of four ph
Fhase 1 consists of twa stages: idea generation and myvestigation. In the gener-
ation stage any R&D scientist with an idea for o new product or technigue is
granted a small sum of money to undertake mital rescarch. The dea s docu-
menbod m an idea evaluation report and screencd by marketing and RécD. 1 the
idea appears promising, it enters the iovestigabion stage, which results i a
proposal, and the project is reviewed by members of the project approval 1eam.

Phase 3, product design, conssts of o feasbility stody. The study results ina
report on the final definitson of the praduct — image, specifications. morketing
poteatial and instual estimates of the return on imestment and TRR. Onice aguin
the report is reviewed by the propect appraisal team and a favourable review
muwves the prapect to the nest phasc.

Phase 3, product development consists of mwa stages q:e:l.fu:atlm: and final
optimization. In the specifications stage productson oost estimates ane estahlshed
amd marketing personnel determine the fmal sales forecasts. Final apprasal este
mates of the payback pericd, NPV and IRR are compated. At this point the
:pnu-pcl evaluation team o onoe a.g:in review the pmjod..'l.ﬂ'l-l:h o apprmud. enbors
the final optimezation stage. Fmancial performance = one of nine oriteria used by
the project evaluation team o evaluate projects so 2 praject may be approved
even i it perflorms relstnvely poary on that test. Exanmples of non-finamcial criberia
indude the patential for spio-off products, strategse fit withm the planncd and
existing activibies and the impact on long-term corporate positioning. During the
optimization stage the first batch & made, guality assorance specifications arc.
dedailed, mg,l.lluboq Dnmprnm:ﬂ. arc med, and the fmal dnn-arl. = demonstrated.
The marketing personnel are invobaed in planning produsct promotion and adver-
tising campasgns. Finzlly, in phase 4, the product i launched.

N
| The company name hasbeen changed &t (e Fequest of Management.

Source: Kalagnamam, 5 and Schimdy, 5. K. (19%9&), Analywiag capiul [TRESIMENTS H1 BEw e,
Miniyeme Accmntiag (U4), Jauzey, pp 31,

cach year, the payback period can be calculabed by dividing the total inatinl cosh outlay
by the amount of the expected annual cash proceeds. Therefore of an investment
requercs an mabial outlay of £60 000 and 15 expected to produce annual cash milows of
E20 (80} per year for five years, the payback pernod wall be £60 00 divsded by £20 000,
ar three years. If the stream of expected proceeds is not constant From year to year, the
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'p.'l}h:k pc-a'im! s debermened bj' a.-dding up the cash inflows trp-ndl.'d N sucoossve
years until the total = equal 10 the onginal outlay. Example 15.2 illustrates twa
progects, A and B, that require the same initia] outlay of £50 000 but that display
different time profiles of bemcfits.

In Example 15.2 project A pays back its mitial mvestment cost e three years,
whercas project B pays back its initial cost in four years so that project A would be
ranked in preference o project B. However, progect B has a higher NPY, and the
panhack method incormrectly mnks project A in preference to progect B, Taeo obyviows
deficiencies are apparent from these calecalatons. First, the payback method does not
tzke into account cash flows that are carned after the paybeck ponod and, secondly, it
[ails to take mio account the differences in the I:irnin; of the p\n.'-nomk which arc
carned before the payback period. Payback computations ignone the important fact
that future cash recoipts cannot be validly compared with an mibal cutlay untd they
are dscounted to ther present vadwes.

Mot only does the payback period incorrectly rank project A m preference o
praject B, but the method can alse result in the acceptance of projects that have a
negative NPV Comsider the cash flows for progect C in Example 15.3.

The payback perved [or project C s three years, and if the was within the tme limit
st by management, the progect would be accepted in spite of its negative MNPV, Note
also that the payback mcthod would mnk project C m preference o prapect B in
Example 15.2, despite the fact that B woald yield 2 passtive NPV,

The payhack persod can only be a valid indicator of the tsme that an mvestment
requires ko pay for itself], if all cash flows are fisst discounted 1o therr present values
and the discounted walues are then used to caboulate the payback period. This
adjustment grvees rsc o what is known as the adpsied or discosnded payhack method,
Even when such an adjusiment is made, the adjusted payback methed canmot be a
complete measure of an investment’s profimbility. It can cstimate whether an
imvestment s likely to be profitable. but it canoot estimate how profitable the
imeestment will be.

Diespite the theoretical limitations of the pavback methad it & the method most
widely used in practice (sce Exhibit 15.4). Why, then, is payback the most widely
app|i.cd formal mvestment appraisal bc:hn.iqu.c'? Iisa p.iri;cular]'_\- wseful appma:ﬁ
for ranking projects where a firm faces liguidity constraints and reguires a fast
repayment of investments. The payback method may also be appropriate m situa-
tions where resky imvestments are made im uncertain markets that are subject to fast
desgn and product changes or where future cosh flows aee extremely difficult o
prodict. The pavhack method assumes that risk 15 gme-related: the longer the
pemod, the greater the chance of Failure. By concentrating on the carly cash flows,
'pa_l,-bacl wses data in which MAnNAgETs have greaber confidence. Thus, the pa‘_\.-'ba.cfl:
perid cun be wsed as a rowgh measure of nsk, based on the assumptson thae the
longer it takes for o progect to pay for vscll, the nskicr @ s, Managers may abo
chaase projects with quick payback perinds because of scll-interest. If a manager’s
perdormance is measured wsing short-teem cribersa, such as net profits, there is a
danger that he or she may choose progects with guick paybacks o show improved
nct profits as soon as possible. The payback methed 15 also frequently used in
compunction with the MMV or IRR methods. 1t serves as o simple first-bevel screening
device that identifies those projects that should be subject 1o more rigorous imvesti-
gatson. A further atraction of payback is that i is casily understond by all kevels of
management and provides an important summary measure: how quickly will the
project recover its initial cutlay? Ideally, the payback method should be used in
conjunction with the NPY method, and the cash flows discounted bofore the
payhack period is caleulated.



The cash flows und NPV calculations for two projects ane as follows:

Projed A Project It
\Es 1K1 4Ek (4]

Initial cost

Net cash milows 50000 500
Year 1 10000 140 DY

Year 1 20 O0HY 1k D}

Year 3 20 (RN} 10 DRy

Year 4 20000 20 000

Year § 10 DO 30 000

Year b = S My

Year 7 . = L] ) (M) 140H0
NPV at a 10% cost capital 10500 32460

The cash flows and NPV calculation for propect © arc as follows:

Al 4]

Imitial cost

Mel cash inflows Shio0n
Year 1 10 (Wi

Year 2 200

Yizar 3 20N

Year 4 a5no

Year 5 3500

Yoar 6 3500

Yeur T 3500 i DD
NPY {at 10% cost of capital) (—1 036)

It apparcol From varouws SUCYEYS that firms use o com bination of ap'pracisal methods.
The stadies by Pike {1996) indicate a trend in the increasing usage of discount mics. The
Dirury et al. stady suggosts that larger organizabions use net present vabue and intemal
rate of return to a greater extent than the smaller organizations. The Dirury e af. {1953)
study abso asked the respondents 1o rank the apprassal methods i order of importanoe
for evalmimg mujor projects. The larger organmmtions ranked mtemal mee of reurn
Tersit. Followed by payhack mmd net present value whereas the smaller orgameations ranked
pﬂg.-bu.:k first, internal mie of retum second and tustve ma:n.gcrm:ndjudy.‘mnntll‘ﬁrﬂ.

The use aof the accoumtmg rate of return probably reflects the fact that it is a2 widely
used extornal financial accounting measure by financial markets and managers
thercfore wish bo assess what impact a project will have an the external repoeting of
this measune. Also it is o widely used measure for cvaluating munagerial performance.

PAYEACH METHOD 406

EXAMPLE 15.2

EXAMPLE 15.3
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EXHIBIT 15.4
Surveys of proctice

Surveys conducted by Pike relatmg to the investment appraisal techniques by
100 large UK companses betaeen 1975 and 1992 provude an mdication of the
changing trends in practice m large UK companics. Pike's findings relatmg o
the percentage of firms usng different apprassal methods are as follows:

1975 - 19Ei 1886 1992

5% L % %

Payback T3 &1 o2 Ol
Accounting mite of return 51 49 56 50
DCF methods (IRE ar NPYV) 58 68 B4 =}
Internal rate of return (IRR) 44 57 75 &1
el proseat valoe (NPV) rl k2 &8 T4

Sowe Plie | 1956]

A study of 300 UK manufacturing organizatsons by Drury ef al (1993) sought io
ascertain the extent o which particular technigques were med. The fgures below
indicate the percentage of firms that often or always used a particelar technague-

All Smallest Largest
orgnnizations  orgnnirstions  organizafions
: =

'
" .-1

Payback (unadjusted) 63 Sh 35
Discounted payback 42 an 48
Accounting rate of return 41 35 53
Intcenal rate of return ity 30 BS
Met prosent valoe 43 23 B0

More recenthy 2 UK stucy by Arnold and Hatzopoalos (2000} reported that NPV
hias overtaken TRR as the mast widely used method by larger firms. They reparted
that 57% of large firms use NPV compared with 84% which employ IRR.

Few studies have been undertaken in mamlard Europe. The following usago
rates relate to surveys underinken im the USA and Belgium. For comparatme
purposcs Pike's UK stucy is also lsted:

UK*® LISA® Belgiam"
% 5 i
Payhack o4 7 50
Accounting rte of return 30 a5 65
Internal rate of return Bl a] w
Mel present valae T4 kL &l
Discounted payback &5 a8
Fke {1505
¥Trahzn and Ceieman [ 1995)

*Darderas | 1954)
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Accounting rate of return

The nccnunting rate of return (also known as the return on investment and retarm on
capital employed] s calculated by dividing the average annual prodfis from a progect
mio the avernge mvestment cost. It differs from other methods m that profits mither
than cash flows are wsed. Mote that profits are not equal to cash Flows hecause
Tmancial accounting profit measurement s hased on the accruals concept. Assuming
that deprecinton represents the only non-cash expense, profit is equivalent 1o cash
Tlowws: less depreciabion. The use of sccounting rate of retarn can be atinhated to the
wile use of the return on imvestment measure in financial statement analyss.

‘When the averuge annual net profits are calculated, only sddssonal revenoes and
costs that follow from the investment are included m the aloulabon. The average
annual net profit is thercfore caleulated by diveding the difference berween mere-
mental revenues and costs by the estimated life of the investment. The incremental
costs include cither the mer vestmient cost or the total depreciation charges, these
Tigures boing identcal. The average mvestment figure that s used in the calculation
depends an the method employed to caleulate depreciation. 11 strught-fine deprea-
abion is used, it = presumed that imvestment will dechine in a lincar fashion as the asset
zpes. The avernge investment under this assumption is ane-half of the ameunt af the
inatinl investment phs ane-half of the SCENp value at the end of the pu'l.'gil.'l:l:'s life.!

For example, the throe projects described in Examples 15.2 and 15.3 for which the
payback pewed was computed required an imitial cutlay of £30 000, 1f we assume that
the projects have no scrap values and that straight-line depreciation is used, the
avorage investment for cach progect will be £25 (00. The calculaton of the accounting
rate of return for each of these propocts is as follows:

average annual profils

acoounting raie of return = =
awerage mvestment

; & {0
project A = —— = K&

I5 (00

i 12 857
praject B = o - 515

- 200
progect C = — = 8%

15 pod

For projoct A the ol profit over ds frve-year life 15 £30 000 {£80 000 - £50) D0}
gving an average annual prafit of L6000, The average annual profis for progects B
and C aro caleulated ina smilar manner.

It fallows that the accounting ratc of return = superor to the payback method in
one respect; that i, it allows for differences in the wseful lives of the assets being
compared. For example, the calculations set om shove reflect the high carmings of
prajoct B over the whole lfe of the progect, and consequendly it is ranked in preference
to propect A Also, propects A and C have the same payback periods, but the
sccounting rate of return correctly mdicates that project A = prefemble o project C.

Hewever, the accounting rate of return suffers from the sersous defect than ot
igmores the tme value of money. When the method is wsed 10 relation o a progect
where the cash inflows div not seeur until mear the end of 1 |ife, it will show the same
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Qualitative

amﬂurll.i'n.g rate of retum as it would fora prujr:l:t where the cash inflows ocour E:rlj' in
its life, providing that the average cash inflows are the same. For thes reason the
accounting rate of return cannot be recommeended. Newertheless, the accountmg rate
of return is widely used in practice (see Exhibit 15.4) The is probably duc to the fact
that the annual accounting rate of netumn is frequently used 1o measure the managerial
performance of different business units within a company. Therefore, managers arc
likely to be interested in how any new mvestment contrtbates to the business unit’s
wverall accounting rate of return.

factors

Mat all mvestment projects can be described completely m terms of monetary costs
and benefits (o.g. 0 new calcteria for the employces or the installation of sfeey
eguipment). Mevertheless, the procedures desenbed in this chapeer may be usefal by
making the value placed by management on quantitzive factors explecit. For cxamgple,
if the present value of the cash outlays for a progect s £100 000 and the benefits from
the project are diffscult to quantify, management must make 2 value judgement as 1w
whether or not the benehits are in exoess of £100 000, In the case of capital expenditure
on facilities for employees, or expendsture to avoid unpleasant environmental effocts
From the company's manufacturing process, one can take the ssew that the present
value of the cash outlays represcnts the cost to sharcholders of the pursoit of goals
oiher than the maxsmization of sharcholders’ funds. In other wards, crdinary share-
halders, as a group in the bargaining coalstson, shauld know how moch the paraun of
wther goals is costeng them.

Thie folloeang itons relate to the learning objectives listed at the beginning of the chapter.

® Expluin the opportumity cost of an investment.
TI'l.C rates U{ reburn thm arc “ﬂijﬂbk E'm iﬂmmﬂ“s il'l. Fl.l'lﬂn:iﬂl mﬂ:kﬂ“ il'l. soou-
ribics with different levels of rsk (e.g. company shares, company and government
honds) represent the oppartunity cost of an investment. In other words, f cash =
invested in acapatal project it cannot be invested elsewhere to carn a roturn. A firm
should therefore oaly invest in progects that ycld a retomn in excess of the oppar-
tumnsty cost of investment.

w ldistingmish between compounding and discounting
The process of converting cash invested today at o specific interest rte inbo a
future value = known as compounding. Discounting s the opposite of
compounding and refers o the process of converting cash to be received in the
future into the value at the present ume. The resulting present value & called the
discounted present value.

# Exploin the concepts of net present valwe (NFV), intermald rate of retarn (IRR),
payback method nnd uccoonting rute of retorm (ARR D,
Both NPV and IRR are methods of determiming whether a praject yeelds a retum
in excess of an equal sk mvestment i traded fmancial sccunbes. A positive NPV



pcrm'.iﬂ-:s an absolute valee of the amount |:r_|\.I which an investment exceeds the
return available from an alternative investment in Financial securitics of equal risk.
Conversely, a negative valee mdicates the amount by which an mvestment fails io
match an equal msk investment in financial securitics. In comirast, the IRR indi-
cates the true pereentage return from an imeestment after taking intoe account the
tme value of money. To ascestain whether an investment shoald be undertaken,
the porcentage mternal rate of return on myvestment shouald be compared with the
regurns aviulable from investing im equal risk in Ainancial scowrities. Investing in all
progects that have positive NPV or IRRS in excess of the opportunity cost of
capital should maximaoe sharcholder value. The payback method is the length of
time that = n:q-uin:d for a stream ol cash pmnc:d:. from an investment to rocover
the original cash outflow reguircd by the investment. The ARR expresses the
anmuil average profits ansing from a progect as o percentage return on the average
imvestment required for the project.

Caloninte NPY, IRK. the payhack period ond ARR.

The NPV = calculated by discounting the net cash mflows from o project and
deducting the mvestment outlay. The IRR is calcalated by ascertaining the
discount rate that will cause the NPV of a progect to be zero. The payback period
is caleulated by adding up the cash flows expected in successive years until the
total is equal to the orgioal outlay. The ARR is calculated by dividing the
average annual profits estimated from a propect by the average myestment cost.
The calculation of NPV and IRR was illustrated using Example 15.1 and
Examples 15.4 and 15.5 were used to illustrate the calculatons of the payback
perisd and the ARR.

Explain the limitations of poybiock amd ARR.

The major limitations of the payback method are that it ignoees the ttme value of
money and i docs not take inte account the cash flows that are carned after the
payvhack perod. The ARR also fails o take inlo sccount the time valee of maney
and relees on a perconiage refurn rather than an absolute value.

Juwstify why ihe poyback and ARE methods are widely nsed in practice.

The payhack method = frequently wed m practsce bocause (2) 0t is considered
useful when firms face liquidity constramis and requere & fast repaymient of their
imeestments; (h) it serves as a smple frst-level screcning device that sdentifies
thos: progocts that showld be subject to more rigorous iovestigations; and (c) it
provides o rough measure of rsk. based om the assumption that the longer it 1akes
[or a progect o pay for itself, the nskier it is. The ARR 15 a widely used financinl
accounting measure of managerial and company performance. Therefore,
managers are bkely to be interested in how any new mvestment contnibutes to the
‘huasiness unit’s overall accounting rate of return.

Additinmol lenming objective presented in Appendix 15.1

The appendix to this chapter mcludes the following additonal learming objective:
caleulate the meremental taxation payments anising from a propesed investment
The cash Aows fram a.'pmuind must he n:dl.u:nlbj the amount of abon pnplﬂ:.
on these cash flows. However, the taxation savimgs ansng from the capital
allowances (i.c. annual writmg down allwances) reduce the taxation payments.
Because tmeation payments do not occur at the same time s the associnted cash
Floras, the preciss timing of the taxaton payments should be sdentehed to caloulae
NIV, You should refer o Appendix 15.1 for an illustration of the computation of
the incremental taxation payment.

EUMMARY 408
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Appendix 15.1: Taxation and investment decisions

In our discussions so fur we have ignored the impact of eoabon. Taxation rules differ
between countries bat in most countrics similar principles tend to apply relating to the
tzxation allowances available on capital investment expenditure. Companics rarcly
pay taxes an the profits that are disclesed in their annual peblished accounts, since
certain expenses that are deducted in the publishod accounts are not allowable deduc-
tions for taxabion parposes. For example, depreciation is not an allowable deductiong
imstead, axation legiskation enables capital allonunces (alo known as writingslenn
allewances or deprecintivn tax shields) 1o be claimed on capital expenditon: that =
incurred on plant and machinery and other foed assets. Capital allowsnces represent
standardized deprecistion allowances granted by the tax awthonties. These
allowances vary from country o countey but their common aim is to cnable the ret
comt of assets to be dedocted as an allowable expense, cither throughout their
coenomic [ or an an acceleratod basis which 5 shorter than an asset’s cconomic life,

Taxation laws in different countries typically specify the amount of capstal expen-
diture that is allowable (sometimes this excceds the cost of the asset where a
government wishes to stimuolate mvestment], the tme period aver which the capital
albowances can be claimed and the depreciation method o be emploved. Currently in
the UK, larger companies can claim annual capital allowances of 25% on the wnitten-
down valuwe of plant and eguipment hased on the reducing balunce method of depreci-
ation. Different percentage capital allowances are also available oo other assees such
as mdustrial baildings where an allowance of 4% per annum based oo straight fine
depreciation can be clumed?

Let us now conssder bow tnxation affects the NPV calculations. Yoo will sec that
the calculation must inclode the incremental tax cash flows arising from the
imvestment. Consider the information presented in Example 1541,

The first stage is o calculnte the annual writing down allowances {i.e. the capital
allowances). The caloulabons are as follows:

Endofvear  Anmual writing-down allowance Written-down valoe
& Lt
1] 1] 1 {100 {H0
1 250 00 (25 » £1 000 010 T30 {0
2 LET 500 (25%: % £T5( D) 562 500
3 Ll 630 (25T = £562 S0 4211 8T0
4 105 470 (5% = £421 87N 316400
(553 60}

Mext we caboulate the additional taxable profits ansing fram the progect. The caleula-

ﬁm! arc as

Year | Yenr 2 Year 3 Year 4

4] (1] (k) (E}
Incremental annual profits SO0 M0 SOHH M) SHNNHD S0 {00
Less a.11n|.n|wri1in.5—dn'm1 allowance 250 1E7 500 140630 106 470
Incremental taxable profits 2304H0  3R2 500 ES9ATF 394530

Incremental tax ae 35% BT 500 LR 374) 125780 138480
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The Scotosa Company operates in Ruratania where investments in plant amd L

machmery are elighle for 25%. apmual writing-down allowances on the writken-
dawn value wsing the redwcing balance mthml of depreciation. The corpomte
tax rate i 35%. The company is hether to purchase some

‘machmery which will cost £1 million and which = u.'pmtmd.bomdtmad.dllmu.ul
net cush inflows and profils of £500 (00 per annum for four years. 1t 1s antice-
pated that the machmery will be sold at the end of year 4 for its written-doam
value for faxatson perposes. Assume a onc year lag in the payment of taves.
Calculate the met present value assuming o cost of capital of 10%.

You can s that for cach year the incremental tax payment is caboulaved as Folloes:
corporate tax mbe ® (incremental profits - capetal allowance)

Mote that deprociation charges should not be included in the caleulation of ncre-
mental cash flows or taxable profits. We muss: now consider the uming of the tacation
payments. In the UK taxation payments vary depending on the end of the acoounting
year, but they are gencrally paid approximately one year afier the end of the
company’s accounting year. We shall apply this rule o our example. Thes means that
the tax payment of £57 500 for year 1 will be paid at the end of year 2 £10% 370 tax wall
be paid at the end of year 3 and so on.
The meremcntal tax payments are now meluded in the NPV calculation:

Mek cash Dliscooni Preseni
Yeur Cash flew Taxatinn Mo lacinr vaile
i3 T 06
a —1 [HID (MM LI] =1 DO DOy 1000 ~1 (00 (i)
1 = 5001 DXHk 1] -+ 5D (D 0.501] +454 550
2 -+ 500} DK —&7 300 +412 =Hp 0.58264 + 348 090
3 =500} DNk =H09 AT} -+ 300 a3 0.7513 +243 480
4 +500 000y -125 TRl 00 G20 0.6830 +4T1 &40
+316 40e ]
) 1] — 1355 [FH) ~138 Dy 0.60H

_—fi5 740
Met present value +4R2 070

“Salke of machinery [or eTizen down vaue af £316 4L

The tuxation rules in most countrees alloe: capetal allowances to be clumed on the et
cost of the asset. In our exumple the machine will be purchased for £1 mallion and the
estimated realemble value at the end af ns Bie = its written-chown valse of £316 400,
Therefore the estimated net cost of the machine s £683 6L Yoo will see from the
ahove calculations of additional taxable prodis that the total of the annoal writing-
direen allowances (Row 2) amount 1o the net cost. How wauld the analyss change if the
estimated realizable valse for the machine was different from its writben-down walbue,
say E450 0K The company will have clamed allowances of £683 600 but the estimated
net cost of the machine is £550 000 {£1 milon - £4500 000 estimated net realeable
valus). Therefore excess allowances of £133 SOH} { £683 G0 - S50 00y wall hawe been
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claimed and an adju.vdmnm miust be made at the end nE]':ar-t s that the tax mutharities
can claim back the exooss allowance. Thes adjusiment is called a balancing chrge.
Maote that the above calculation of taxable profies for year 4 will now be as follows:

Incremental anmual profits 5000 D00
Less annual wnting-dean allowance (105 4700
Add balancng charge 133 600}
Incremental taxable profis 528 130
Incremental txation at 35% 1534 845

An alternative caloulation is o assume that a writing-down allowance will not be
claimed in year 4. The balancmg charge is now caboulated by deducting the wtten-
down value 21t the end of year 3 of £421 870 from the acaeal sales value at the tme of
sale (e, £450 000 sale procoeds). The balancing charge is now £28 130, This is the
same as the net charge incosported in the above cabculation (£133 600 - £105 470 =
£28 130). You can adopt cither methos. 11 s o matter of personal preference.

Let us now assume that the estimated &spﬂs:ﬂ value & loss than the wntten-down
value for tax purpeses, say £250 000, The net investmendt cost i £750 D0 (£1 million -
E£250 0007, but you will see that our caleulations at the start of this scction indscate that
estimated taxation capital allowances of £583 600 will have heen claimed by the eod of
year 4. Therefore an adjustment of E66 00 (£750 000 - £683 600} must be made a1 the
end af year 4 1o reflect the fact that insufficient capetal allowances have been clamed.
This adjustment is calbed a haluncing allewance.

Thus m year 4 the tolzl capital allowance will consist of an annual writing-down
allowance of £105 470 plus a bukancing allowanoe of £66 400, gring a total of £171
B0, Taxable profits for year 4 are now £328 130 (500 000 — £171 870), and tax at the
rate of 35% an these profits will be paid at the end of year 5.

Do note that 1o the UK, and some other countres, o s p\:m:il:!h.' to combine wmilar
types of amets inbo asset pools and purchases and sales of assets are added 1o the pool
5o that halancing allvwances and charges on indvidual assets do not anse. However,
smmilar outcomes are likely to occur. Accordingly, it s cssentin when appraising
imeestment propasals i b fully aware of the spocific takation legiskation that applics
5o that you can preciscly determine the tazateon impact. In mest cases taxation is hikely
to have un important cffect on the NPV calculation. For an illustration of the
treatment of asset acquisstions and dispesals when asset are incorporated into a
general pool you should refer 1o the article by Frankln (1998).
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1 Conmder a progect that costs £10 000 and has o hic of four vears and an estrmated
scrap value of £2000. The following diagram dlustrates why the project™ scap
value is added to the initial outlay bo calculate the overage capital employed. You
«can sce that at the rni.d-poi'n.lnd' the prnjr::t'l. life the :npila] nmph:lynd = aqual o
E6000 (i.e. % (10 D00 + £2000)).

Ed
0000

800
ECH -
# 004 -

200

Wears

2 In 20056 the profits of UK companies were subject to a corporate tax rate of 3069%.
For small companses with annual profits of less than £300 000 the corporate ax
rufe was |95,

'!. Key terms and conceptis

"
accounting rate of return (p. 207 discount rate {p. 342)

anmual percentage raie (AFR] (p. 402} inderest rate {p. 192)

anmuity {p. 397) indernal rabe of retern (po 398)

alancing allowanee (po412) minimum reguaired rate af retwrn {p 3023
balancing charge {p. 412) net present value {p. 395)

capital allowance {p. 4101 oppartanity cust af an investment {p. 357)
camgeminding interest (p. 3235 pivback method {p. 402)

oast of capital {p. 392) present value (p. 3594)

depreciaiion lax shield (p d10) return on capital emploved (p. 407)
discoumted cash flow {p. 395 redwrn on imvesiment {p. 407

discowemed payback method {p. 404) risk-free gilt-edged senerties (p. 392)
discoumted present value {p. 194) time walue af money (p. 394)
discoumnied mbe of return {p. 359 writing-doen allowance {p. 410

discounling (p. 304)
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Key examination peints

A common mistake is a filure o distinguish between relevant and irelevant cash
Aewes. Remember to melude only incremental cosh flows m o discounted cash fow
calculation. Depreciation and apportionments of overheads should not be mcluded.
Another common ceror is to use the wrong peesent value table. With uncgual anmual
cash flows, usc Appendiz A [the discount factors will be less than 1), and of the cash
Aowes are: the same each year (Le. they represent an annaity), use Appendm B (the
discount factors will be greater than 1 from year 2 omwards).

Maote that the examinntion questions set by the professional accountancy examining
badies normally provide you with the formulae for annuities Fer bath present and
future values. Sometimes examination questions require you 1o ose formela 15.4,
shown within the chapter, to determine the constant cash Aow per persod (Le. the
ar:n.luiijl amount) nquirﬂi o pmﬂ'l.l.:r: i gin:rt pressni value. You should refer to the
answer io Review problem 15.21 for an illestratson of kow the annuity value s cabou-
lnted. Exanvinations questions also requane you to use the annuity formula for furure
values, rather than the present value formula presented in the text. The following
Futuere value annuity fermuda is normally provaded:

Future -anJu.s:.-'l[“ i Fu }
r

where r {also denoted by k) s the mie of interest per pernod and A = the annuity
amouni.

Typical examination questions require you fo caboulate the future value of an
annurty (sec answers Lo Review probloms 1518 and 15.19) or the anmusty value where
the future value = gi'r:.m isce Review p'rl.":icrm 15200



Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prmr;dn you with the pagc numbers io refer 1o iJ'_'fnru. cannol answer o
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review p!nb}nm: with solutions for this d'la.pl:r are available on the
accompanying website sww.drury-online.com. The website meludes a Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students M, ! and the questsons from the frstniciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturer's password-protected scetion of the wehsite,

The wehsite alse inchudes over 20 case study problems. A list of these cases is
proveded on pages 586-7. The Rawhide Development Company is a casc that is
rebovant to the content of this chapter.

Review gquestions

15.1  What is meant by the opportunity cost of an myvestment? What role does it
play in capatal mvestment decisions? (pp. 392-1)

15.2  Dustmguish between compounding and descounting. (. 393-4)

15.9  Explain what = mcant by the term “time valoe of money'. (o 394)

154 Diescribe the concept of vt prosent value (NFV ). (. 395)

155  Explainwhat s meant by the intemal rate of return (TRE). (pp. 395-9)

15.8  Descrbe the payback method. What are its main strengths and weaknesses?
{pp. 402-5)
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15.7  Describe the accounting rate of return. What are its main strengths and
weaknesses? (pp JO7-8)

158 Distinguish between the payback method and discounted payback method.
(. 404)
158  How does taaation affect the apprasal of capital mvestments? (p. 450}

1510 Define writing-down-allowances (2lso known as depreciation tax sheelds or
capital allowances), balancing allowances and balancing charges. (pp. 450-2)

Review problems

1511 Dabhy is currently considering an investmient that gives a positive net prosent
valug of £3664 at 15%. At a discount rate of 20% it has o negative net present
value of £21 451,
What i the internal mic of retumn of this investment?
A 15.7%
B 160%
. 193%
D 19.9%.
ACCA Paper 1.2 - Financial lnfonmation far Management

1512 Ayris planming on paying £300 mto a fund on 2 monthly bass starting 3 months
from now, for 12 months. The interest carned will be at a rate of 3% per month

What & the present value of these payments?
A EIB1G
B E2TH
C  E2541
D E25E4.
ACCA Paper 1.2 - Financial Information for M

1513 The statements below relate 1o the internal rate of return:
The imtermal rate of return
(1) calculates the hghest possible net present value.
(1) represcnts the merinsic discount rate of an investment over its lde.
t:iii.:l wall quzys !j'ﬂ:‘l:h! mvestar the correct decisson when :nmpﬂl'ing well
behaved projects.
Which of the abewe are NOT CORRECT?
A {1y and (0} only
B (i} and (i) anly
T {in) and i) onky
D (i), i) and {iir)
ACCA Paper 1.2 - Financial Information for Management



ASSESEMENT MATERIAL

15.14 Animestment has the following cash inflows and cash outflows:

1516

Tinse Cnsh flow per onnam
£
o {20 {0y
14 300
58 TOoa
10 {11 o)
What is the net present value of the investmient at a dscount rate of 857
A (EM16)
B (£7046)
L |
o . £2351

ACCA Proper 1.2 — Fingneial Informaian for Manag

An mvestment grves the follwing resules:

Nl present value Discount rae

£ioh

k1] 105

(246) 15%
‘What is the estimated internal mite of return to the nearest whole percentage?
A 12%
B 153%
C 4%
D I

ACCA Piper 1.2 — Financial fformatian for Mg
A

k-
g
g 0 - +—— W Intarst rate
£ 5 o 15
]

417
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1517

15.18

1520

Which of the fu"uwin.g 1s corroct with mgrd tar the above g:raph.!

(11 ThelRR s 10%.
{11} The MPV at 15% s postrve.
(1) The project's tolzl inflows exceed the otal owtflows.
A (iyand (1) only
B {i)and () only
C {ie) and (i) onky
D {i.{ii) and i)
ACCA Paper 1.2 - Financial Infe bivts fear M i

Mr Manaton has recently won 2 competition where he has the choace
betwsen recerving £5000 now or an annual ameunt Forever staring now (Le. a
level perpetuity starting immediately). The interest rate is 8% per annum.
What would be the value of the annual perpetuity 1o the nearest £7

E3T

E£500

E4m]

E63)

=R -

ACCA Paper 1.2 - Financial Information for Management

Sydney 15 considering making a monthly imvestment for her son whowall be
five years old on his nexst birthday. She wishes to make payments until hs
18th hirthday and intends 10 pay £30 per month into an account yicldeng an
APR of 1268%. She plans to start making paymenis ima the acoount the
manth after her son’s [ifih barthday.
Hew much will be m the account immediately alter the final paynsent has
becn made?
A E1R 84T
E EIB3TT
C E17 606
0 E1E&10

ACCA Paper 1.2 - Financial Information for M ¢

Jumes wants to imvest his pocket momey. He recesved £5 a month whach he
puds indo a savings account carning compound miceest at 0.5% per month,
If James saves hes money, how much will be m the accoont in fve years” time
{10 the nearcst £37

E303

E338

E349

E354

gne e

ACCA Paper 1.2 - Financial Information for Management

5}6.1::.! wishes lo make an imeesiment on nmnnt]'lt‘_r basas !IarI:in; mext month
fior Five years, The payments imto the fond would be made an the fiest day of
cach month.

The interest rate will be 0.5% per month. Sydney needs 2 terminal valee of
EHMO.



15.21

15.22

15.23

ASSESEMENT MATERIAL

What should be the monthly pagmenits into the fund 10 the nearest £7
A E75
B 36
C [0
O £117
ACCA Paper 1.2 - Financial Information jor Management

Augusting wishes 1o take out a loan for £2000. The interest rate on this loan
would be 10% per anoum and Augustine wishes io make oqual monthly
repayments, comprising interest and principal, over three years starting one
muonth aftor the loan is taken oat.

‘What would be the moathly repayment on the loan (to the ncarest £)7

A [5h
B £54
- Pbh
D Ea7
ACCA Prper 1.7 - Finmnciol finft e for Mg
Cabloulntions of NPV
A company has to chomse between three imeestments with details as follows:
Investment § Imvesiment 1 Invesiment 3
Fiming Cavh flows Timmimy Canh flovws Timimg  Caxh Mows
of e per monmum off Hows er Anmmm uf flvws  per ommom
Year Year Yenr
i £ i
o (75 (M1 a CRELIRLEEN] a [ 125 CHY)
14 IS000 A perpetuity L1 {0 1 40 000
5 5000 starting at time 1 2 4} T}
3 54 00y
4 G} )
5 { 140 DM

The company has a cost of capital of 10%.
Required:
Calculate the net present value of cach of the three iovestments at the

company's cost of capital and state which investment would be preferred.
|0 mranks )

ACCA Paper 1.2 - Financial Information jor Management

Calculation of terminal values and monthly repayments

{n} James & considering paymg £30 inio a fund on 8 monthly bass for 10 years
startmg in one year's time. The interest carned will be 1% por month.
Once all of these payments have been made the myvestment wall ke
transforred immediatcly to an account that wall carn interest at 15% per
anmum wntil rna.turi!y. The fund matures frve yoars after the kst payment =
made into the fund.

Required:
Caloubate the termimal value of the fund in 15 years” time to the noarest £
{7 mnkx
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ASESESEMEMNT MATERIAL

15.26 Stadler ix an ambtbous young cxecutive who has recently been appainted io
the positson of fmancial director of Paradis ple, 0 small listed company.
Stadler regards this appointment as a temporary ome, enabling him o gain
cxperience before moving to a larger organization. His imbentson is to leave
Paradis plo in throe years” time, with its share price standing high. As a
consequence, he is partscularly concerned that the reported profits of Paradis
plo shoald be 2 high as possshlie in has third and fmal vear with the company.

Faradis pic has recently rased £330 000 from a nghts ssae, and the derectoes
are considering throe ways of using these funds. Three projects (A, B and C)
are bemng comsidered. each invabving the immediate purchase of equipment
costing E350 (. One project only can be ondertaken, and the equepment for
cach project will have a useful life equal to that of the project, with no scrap
value. Stadler favours project © bocause it is expocted to show the highest
accounting profit m the third year. However, he does not wish to reveal his
real reasons {or favouring project C, and so. in his report to the chairman, be
reeomimenids pcmjc:t['l!:l:auy: it shows the |1.'|g,|1|:|! imternal rate of retwrn
The following summary is taken from his report:

Mot cmsh flows { D000 Internsl roie
P'rojeci Years ol refwrm {7}
] | - a | 5§ h 7 &
A =350 10 110 1 112 38 16D 1D - ¥i5
B =350 40 100 MO M0 16D - - - 4
c =350 200 150 M0 40 - - - - 30

The chairman of the company is scoustomed to projects being appraised m terms
of payback and accounting rate of return and ke 5 consequenthy suspeacaous ol
the use of mbernall ric of return a5 a method of progect selection. Accordingly,
the chairman has asked for an mdependent report on the choiee of project. The
company’s cost of capital is 20F% and a policy of straight-line deprecation & used
towrite off the cost af equepment in the finencial statements.

Requirements:
{n} Calculate the payback period for cach progecl
(3 marks )
(k) Caleulate the accounting rate of return for each project.
{5 mmmrksy
(c) Prepare a report for the chatrman with supporting caleulations indicating
which propect shouldbe preferred by the ordinary sharcholders of
Paradis ple.
(42 ks
(d) Discuss the assumptions shout the reactions of the stock market that are
mplicit in Stadler’s choice of praject C.
(¥ muznksy
Nue: ignore tazaison. { Testeef 25 mnrnker)y
ICAEW P2 Firancial Monageanent
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Information for Planning, Control
and Performance Measurement

16  The budgeting process
17  Management control sysiems

iB Standard costing and variance analysls

The abjective in this scctiem is to consider the maplementation of decisions through
the planning and control process. Flanning involves systematically looking at the
future, so that decesions can be made today which will bring the company its desired
results. Control can be defined as the Process al :nn::luring and cuem:l:irsa actual
performance to ensure that plans for implementang the chesen course of =ctson arc
carricd pud.

Part Four contains three chapeors. Chaptor 16 considers the role of budgenng
within the planming process and the relationshap between the long-range plan and the
budgeting process. Chapters 17 and 18 are concerned with the control process. To fally
understand the role that management accountmg control systems play in the contral
process, it & necessary to be aware of how they relate (o the cotire army of contral
mechansms used by organmations. Chapter 17 describes the different ypes of
condrals that are uscd by companies. The elemcnts of management acoountig contral
sysberms are described within the context of the overall contrel process. Chapter 18
focuses on the techmical aspects of sccounting control systems. It describes the mapor
features of a standard costing system: o system that enables the differences botaeen
the planned and actual autcomes to be analysed in detail. The operation of 2 standard
costing system s descibed and the procedure for calculating the vanances explained.




The budgeting process

In the provious seven chapters we hove considered how gEment o & can
assist managers in making decisions. The actions that follow managerial decisons
normally imvalve several aspocts of the husiness, such as the marketing, producton,
pl.rn:hnﬂing and finance functions, and it is impnﬂzn.t that management should cooe-
dinate these variows interrclated aspects of decision-making. If they fil 1o do this,
there is 2 danger that managers may cach make decisions that they belicve are in the
best interests of the arganization when, ;m fact, taken together they are not; for
example, the marketing department may introdwcs a promaotional compaign that 15
designed to morease sales demand to a level beyond that which the productson
department can handle. The variowos activities within a company should be coor-
dinated br the 'putpan'ljon of p|a|1: ol actions for future pc.:nn& These detailed pla.n:
are wsually referred 10 as Budgets.

Clur ohpective m this chapter & to focus on the planning process within a business
arganization and 1o conssder the role of budgeting within this process. What do we
mean by planning? Planning s the design of a desired future and of effective ways of
brnging it ahowt {Ackofl, 1981}, A dstinction is normally made between short-term
planning {budgeting) and long-runge plomning, alternatively known as sirategic or
corporads plu.n.mnp' How = ||:mg—ra.ngr p|a.na1l15 ﬂm:ngu.'lsl'u:d from ather forms of
plannimg? Smeer (1969) defines long-range pl g a5 4 5y ic and fi lzzed

LEARNING DOBJECTIVES

Adfter studymg this chaper, you should be ablo e

# cogplaim haw budgeting fits imto the averall plannimg and contral fremewark:
» identdy and descnibe the six different purposes of budgeting;

» sdentify and describe the varous stages in the budget process;

& o functional and master budgcl:;.

# describe the use of compater-based fnancial madels for bedgeting.
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Process far 'p-urpuu:h- di.lv::Liu‘g and :untl\uﬂﬂ:ng Future upnaliuns towards dosered
ohjoctrves for periods extending beyond one year. Short-term planning or budgeting,
on the other hand. must accopt the environment of today, and the physical, human
and finnncial resources at present available to the frm. These are 1o a considerablc
extent determined by the quality of the firm's beng-range planning e forts.

Relationship between budgeting and long-term
planning

The annual budget should be set within the context of longer-term plans, which are
likely to cxist even if they have not been made exphicit. Long-term planning imalves
strategic planning over several years and the identification of the basic strategy of the
firm {ie. the future directon the organation will izke) and the gaps which exast
hetween the future noeds and present capabalstics. A long-term plan s a statement of
the prelimenary targets and actvities roguired by an organeation 1o achieve is
strategic plans ogether with a broad estimate for each year of the resources required.
Beeawse bong-term planning invalves ‘lookmg into the future” for several years the
plans tend to be uncertam, general in natore, imprecise and subject to change.

Tudgeting is comcerned with the enplementation of the boag-term plan for the year
ahead. Because of the shorter planning horimon budgees are more procise and
detailed Budpets are a dear indication of what is expected to be achieved during the
budget period whereas long-term plans represent the broad directions that top
management meend ta follow.

The budget is not somctheng that priginates *from nothing” cach year - o is developed
within the context of ongoeng business and is ruled by previous decissons that have been
tzken withen the long-term planning proces. When the actiatics are instally approved
for inchuson in the long-term plan, they are based on uncertain estmates that ane
prajected for several years. These proposals must be reviewed and revised in the light of
maore recent information. This reveew and revision process frequently takes place as part
of the aanual budg:tina process, and it i resultin irnpurlanl decissans |1|:-mg taken on
possablie activity adj within the current budget period. The budgeting process
cannot therelons be viewed as being purcly concerned with the current year — it must be
considered s am integrated part of the lang-teem planning proccss.

The multiple functions of budgets

Budgets serve a number of uschul purpeses. They inclede:
1 plarening anmual operations;

2 coardinating the acinitics of the various parts of the organgztion and ensuring
that the parts are in harmony with cach other;

conmunicating plans to the various responshility contre managers;
makvating manzgees o sterve bo achiove the organational goals;
coniralifng activities;

& evaluating the pedormance of managers.

LIt

Lat us now cxamine cach of these six Eactors.



THE MULTIPLE FUNCTHNS OF BUDGETE 427

Planning

The major plunning decssions will already have been made as part of the long-term
plannimg process. However, the annueal bodgeting process leads o the refincment of
those plans, snce managers must produce detailed plans for the mplementation of
the long-range plan. Without the annual budeeting process, the pressures of day-to-
da.]r npﬁrating prul:!h.'rns may bempd managers nol o phrl. For future upcmﬁnﬂL The
budgeling process ensures that managers do plan for future operations, and that they
comsider bew conditions in the next vear might change and what steps they should take
nirw o respond 1o these changed conditions. This process emcourages managers o
antcrpats problems belose they anse, and hasty decisions that are made on the spur of
the moment, based on expediency miher than reasoned pudgement, will be minimized.

Coordination

The bhudget serves as a wehicle through which the actions of the diferent parts of an
organmitson can be brosght tegether and reconciled intoe a comman plan. Withoue amy
guidance, managers may each make their vem decisions, belsevng that they are
working in the hest interesis of the orgamization. For example, the parchasing manager
iy pr:[-:r i plal.: ].l:l'sl: orders so as to obtan 13:’3: discounts; the prul:‘m:l:mn.
mamager will be concerned with avodding high stock levels; and the accountant will be
concerned with the impact of the decision om the cash resources of the business. 1t is the
aim of hudgeting to reconale these differences for the good of the organzation as a
whole, mither than for the benefit of amy indnadual arca. Budgeting therefore compels
managers ke cxamine the relatronship between their own operations and these of other
departments, and. in the process, to identify and resolve conflicis.

Communication

If an organizaton = to function cffectrvely, there must be definite lines of commums-
catwan so that all the parts will be kept fully informed of the plans and the policees, and
constramis, to which the arganzation s expected to conform. Everyone in the organ-
wation should have a dear umdnrshndi.ng of the part I]'.u:_!,- are l::ipm:l.cd ta |_:||a.]' in
achieving the annual budget. This process will ensure that the appropriate individisals
arc made accountable for implementing the budget. Through the bodget, top
management communicates il expeciations o lower level management. so that all
members of the organtetion may understand these expectations and can coordinate
theer activitecs to attam them. It is mot just the bodget asclf that facilitates communi-
catsan — much vetal information s communicated in the actual act of preparng it.

Motivation

The budget can be a wsefl device for influencing managerial behavioor and mos-
valing managers to perform in line with the organmational objectives. A hudget
provides a standard that under cerlain crcumstances, a manager may be motivated o
strve to achseve. However, budgets can also encourage ineffeciency and conflict
beoween managers. I individisals have actively participated in prepaning the budget.
and #t s wsed as a tool 10 asist managers in manageng theer departments, |© can act as
= sirong motrvational device I:r_\- prmllﬂmg & |:|1:||lcr|g: Aib:malnrl:i_\-. of the bu.dgcl L]
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Conflicting

dictated from above, and :impum'_'l a threat mither than a :ha"r::ng:.. i rrn‘_\-h.' resisted
and do more harm than good.

Control

A budget assists maEagees i managing ancd controlhng the actvities for whach they are
responsible. By companny the actual resulis wth the budgeted amounts for different
categones ufcq:u:m:s. managers can ascertum which costs do not conform to the original
plan and thus require their atienbon. This process enables management to operabe a
sysbom of mansgement by exceptive which means that a manager's utbention and effort
«can be concentrated on significant deviations from the expected resuls, By myvestigating
the reasons for the devations, managers may be able o kenbly incHrienoes such as the
parchase of inferios quality materals. When the reasons for the incfxiencies have been
found, approprate control action shauld be taken to remedy the situztson.

Performance evaluation

A munager's performance & often evaluated by measuring his or ber success in
moetmg the budgets. In some companies bonuses are awarded on the basis of an
employee's abality 1o achieve the targets specified in the persodic budgets, or
promotion may be partly dependent upon a manager's budget record. In addition, the
mianager may wish to evaluate his or her own performance. The budeet thus providies
a useful means of informing managers of how well they are performeng i mecting
tzrgets that they have previously helped to set.

roles of budgets

Becawse a xiru3|l: budg,l:! system is rmmu"y used to serve several PrpRSEE there ds a
danger that they may conflict with cach other. For instance the planning and moti-
vation rales may be in conflict with cach other. Demanding budgets that may not be
achicved may be appropriate to motvate maximum performance, but they are
unsurtahle for planming purposes. For these 2 hudget should be sot based on easier
targets that are expected tobe met

There is alsa a conflict beoween the planning and perdormance evaluation roles.
For p|:u1n|.ng purposes bud@cls are sci |r| advance of the bu.dgd p:nud hased on an
anbicipated sot of cin ces Or eov TPerl; ce evaluation should be
hased on a comparson of actual performance with an adpsted badget 1o reflect the
circumstances under which managers actually operated. In practice, many firms
compare actual performance with the onginal budget (adjusted o the acmal kevel of
activity, 1. a fleoble badget]. but if the crcumsiances envisaged when the origanal
hudget was sel have changed then there wall be a planning and evaluation conflict.

The budget period

The comvenbional approach is that onece per year the manager of cach budget centre
prepares a detaibed budget for one year. The budeee & diveded into cither twehec
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munlhi'_l,- or thirteen Fuur\-w:r:l:h' pL'rimi for conteol PuT s, The pmw:raliuu of
hudgets on an annual basis has been strongly criticeed on the groands that it = too
riged and tses 2 company o a twehe month commigment, which can be nsky because
the budget = hased on unceriain forecasts.

Amn alternative approach is for the annoal bedget o be broken down by months for
the ferst three months, and by quarters for the remaming nine months. The quarterly
hudgets are then developed on a menthly basis as the year proceeds. For example.
durng the first quarter, the monthly budgets for the second quarter will be prepared:
and dunng the socond guarter, the monthly budgets for the third quarer wll be
prepared. The guarterly budgets may alse be reviewed as the year unfolds. For
c:arnph: dun.ng the fu:! quiarier. the bludgrt for the next three guartcrs may he

ot d as now infor becomies available. A now badger for o fifth quarter will
alm be prepared. This process 15 known as continoous or reliing budgeting, and
ensurcs that a twehe month budget 15 always available by adding a quarter in the
futere as the quarter just ended 5 dropped. Contrast this with a buedget prepared
once per year. As the year goos by, the period for which a budget = aailable will
sharten until the budpet for neat year is prepared. Rolling budgets also ensurne that
phurun; 15 surul:ihmg: that takes p|a.-c: OICE @ Yoar when the huﬂa:l = hnlng
formulated. Instend, bodgeting s o continoous process. and managers are
encouraged to comstantly look ahoad and review future plans. Furthermore, it is
likely that actual performance will be compared with 2 more realistic targer, becaase
budgets are being constantly reviewed and wpdated. The mam disadvantage of a
rolling bodgee is that it can create uncertainty for managers because the budget is
constantly being changed.

In\clpc:Li\-: af whether the budgclis pr:pun:l!oﬂ an annual or o contiaous basis,
it is impartant that manthly ar four-weckly budgets be used for comtrs purposcs.

Administration of the budgeting process

Itis iru:p-urlnmt that suitable administratson pem-cudun.': be introdsced to ensure that
the budget process works effectively. In practice, the procedunes should be tailor-
made to the requirements of the crganization, but as a general rule a firm should
ensure that procedures are established for approving the budgets and that the appro-
printe staff support is availsble for assisting managers m preparing ther budgets.

The budget committee

The bodget committee should consist of high-level exccutives who represent the
major segments of the business. [ts major task is to ensure that budgets are roakisti-
cally established and that they are coordinated satislactorily. The normal pracedun:
is for the functional hoads to present their budget to the committee for approval. IF
the budget does not reflect a reasonable level of performance., it will not be
ap'pcrmncﬂ and the functsomal head will be lcqu.ir\ﬂl by adju:l the huﬂarﬁ and re-
submil it for approval. Tt is important that the person whose performance is bemg
measured should agree that the revised budger can be achieved: otherwase, if it is
consedered to e impossible to achieve, 1t will not set as o metnvational deviee. I
hudget revisions are made, the budgetees should at least feel that they were givena
Tair beanng by the committoe. We shall descuss budget negotiateen in more detail
later in this chapter.
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The bu.dg;cl commitloe shoald appni.nt a bu.dgci offscer, who will n.mm"rh-: the
acoountznt. The role of the budget officer is to coordinate the indnidual budgets into
a budget for the whole organization, so that the bedget committee and the budgetec
can sce the impact of an individual budget on the organteabion as a whale.

Accounting staff

The aceounting staff will normally assst managers in the preparation of their budpets;
they will, for cxample, circulate and advise on the instruchions about budget prepa-
ration, prm'il!c st information that m_\.-'bc uscful for pﬂ:paringﬂu: prescnt huﬂgct.
amd ensure that managess submit their budgets on time, The accounting staff do not
determine the content of the vanous budgets, but they do provide o valuable advisory

and clencal servioe for the line managers.

Budget manual

A budget manual should be prepared by the accountant. twill deserbe the ohjootives
and procedures involved in the badgeting process and will provide a uscful reference
source for managers responsible for budget preparation. [n addition, the manual may
inclsdis a timetable spocifying the order in whach the budgets should be prepared and
the dates when they shauld be presented to the bodget committee. The manual showld
be circulated to all individuals who are responsibic for prepanng budgets.

Stages in the budgeting process

The emportant stages ane as folloes:
1 communscating details of budget policy and gurdelines to those people
respomsmble for the preparation of budgees;
determining the facior that restricts output:
preparation of the sales budget;
imitial preparation of various budgeis;
negatiation of hudgets with superiors:
coordination and reveew of budgets;
fmal acocptance of budgcots;
B ongoing review of budgeis.

= m o W K

Let us now cansider cach of these stuges in more detail.

Communicating details of the budget policy

Muny decsions affecting the budget year will have boen taken proviously as part of
the kong-teem plannmg process. The long-range plan is therefare the starting point
for the preparation of the annual budget. Thus top mansgement must communscate
the palicy effects af the bong-term plan 1o thoss responsible for prepanng the current
your's hodgets. Policy effects might include planned changes in sales mix, or the
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cqmm:inn. or coniraction of certam actmities. In addition. other iru'p-urland g,uid:]im::
that are to govern the preparation of the budget should be specified - for cxnmple the
allowances that arc 1o be made for price and wage increases, and the expectod
changes in productivity. Also, any expectod changes in mduwstry demand and cutput
should bo communicated by top gement 1o the wers responsihle for budget
proparation. It s essential that all managers be made aware of the policy of twp
manzgement for implementeng the long-term plan in the corrent year's budget so
that common guidelines can be cstablished. The process alse indicates 1o the
managers responstile for proparing the bedgets how they should respond o any
expected enveronmental changes.

Determining the factor that restricts performance

In cvery organization there s some fuctor that restricts performance for o given
period. In the majorty of erganizations this factor = sales demand. However, it is
possible for production capacity to restmct performance when sales demand 15 in
excess of available capﬂcit_\-. Prior to the pn:pm'alinnu[thc bu:lg:!s.il'ﬂ MCOCSSATY for
top management to determine the factor that restricts performance, since this factor
determines the potnt at which the annual budgeting process shauld begin,

Preparation of the sales budget

The volume af sales and the sabes mix determine the level of a CoamgIny’s upl:nLinm:.
whien sules demand is the [actor that restricts output. Far this reason, the sales budget
s the most important plan in the annual budgeting process. This budget = also the
mast deffscult plan to produce, because tolal sales revenue depends an the actions of
customers. In addition, sales demand may be influenced by the state of the cooncomy
or the actions of competitors.

Initial preparation of budgets

The managers who are responsible far meeting the budgeted performance should
preparc the budget for those arcas for which they are respansible. The preparation of
the budget should be a *bottom-up” process. This means that the budget shauld ong-
inate al the lowest levels of management and be refined and coordinated at higher
levels. The ju:li.rmﬁnn for this apprum:l! is that it enables managers io parli.:ipulr: in
the preparation of their bodgets and increases Lhe probabiliy that they will accepe the
budgel and stenvee o achicve the budget targees.

There is no single way m which the appropeinte quamtity for a particular budget
item 15 determmed. Past data may be used as the starting point for producing the
budgets, but thes docs not mean that budgeting 1s bused on the assumption that what
has happencd m the past will occur m the future. Changes in foture conditions must be
taken mio account, but past information miay pn:wiﬂ: useful gu.ilhn.n: for the futare.
In addition, managers may look to the guidelines provided by top management for
determinming the content of their budgets. For example, the guidelmes may prossde
specific instroctions as b the content of thewr budgets and the permitted changes that
can be made in the prices of purchases of materals and services. For praducion activ-
ities standard costs may be used as the basis for costing actvity volumes which are
planned in the budget.
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Negotiation of budgets

To implement a participative approach to budgeting. the budget should be origi-
nated at the lowest level of gement. The gors at this level shouald submit
their budget to their superiors for approval. The supenor should then moorporate
this budget with other budgets for which he or she is responsible and then submit
this budgct for appm’val to his or her :up-:nm' The manages who is the supcnm'
then hocames the hudgetee ot the next higher level. The process is illustrted in
Frgure 16.1. Smer (1989} describes this approach as a tevo-way process of a top-down
statement of objectives and strategses. bottom-up budget preparation and top-down
approval by senior management.

The lower-level managers are represented by boxes 1-8 Managers 1 and 2 will
prepare theer budgets m accordance with the budget policy and the gusdelines Laid
dumnbj Lop management. The TMLAREECES will subemut theer biudg,:i to their :.upcrvm
who = m charge of the whole depariment (department A). Onee these budgets have
been agreed by the manager of department A, they will be combined by the depare-
muntal manager, wha will then present this budget to his or her superior (manager of
plant 1) for approval. The manager of plant 1 = also responsible for department B,
and will combine the agreed budgets for departments A and B before presenting the
comhined budget 1o his or ker supervasor (the productson manager). The productson
manager will merge the budget for planis | and 2, and this final bludg,u will represent
the production hudget that will be presented 1o the budget committee for approsal,

At cach of these stages the badgets will be negotiated botween the budgetees and
their superiors, and eventually they will be agreed by both parties. Hence the higures
that arc included in the budget arc the result of a bargaming process begween a
mianager and his ar her superior. It is important that the budgetecs should partcipate
in arenving at the fmal budzet and that the supenor does not revise the budget without
gi.'r.ina full consideration ko the subordinates’ arguments for i|1|:|'|.||:|i|15 any of the
hudgeted items. Oitherwse, real particepation will not be taking place. and it is
unlikely that the subordinate will be mativated o achseve a bodget that he or she did
not accept.

It is also meccssary to be watchful that bedgetees do not delheratcly attempt 10
whtain approval for casly attainable budgets, or attempt to delberatcly undemstate
budgees in the hope that the budget that & fmally agreed will represent an easily
attainnble target. It It -:qua“jr 'uraul-ura:luq fora mpcri:r bnimpmu: difficult turgots
in the hope that an authoritarian approach wall produce the desired results. The
desired results may be achieved in the shoet term, but only at the cost of 2 loss of
murale and increased labour turnover in the utare.

The negotiation process is of vital importance in the budgeting process, and can
determing whether the budget becomes a really effective management tool o just a
derical device. f managers are successlul i establishing a possteon of trust and confi-
dence with their subordinates. the rb:g,utial.iun. process wll pu'udul:n 3 muarrinafu]
improvement in the budgetary process and outcomes for the persod.

Coordination and review of budgets

As the individual budgets move up the organeatonal hierrchy m the negotiation
process, they must be exomined i relation to cach other. Thes cxamination may
indicate that some budgets are out of balanoe with other budgets and need madifying
so that they will be compatible with other conditions. constraints and plans that are
beyond a manager's knowledge or control. For example. a plant manager may mclude
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FIGURE 16.1  An ilwstrarion of Budgecs moving up the oganizasion
Tierarchy
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cquipment replacement in his or her badget when funds are simply not available. The
accountant must identify such inconsistencics und bring them te the attention of the
apprapriate manager. Any changes in the budgets should be made by the responsshle
managers, and this may requere that the budgets be recyeled from the bottom to the 1op
for 1 second or even a thied time until all the budgets are coordinated and are
acceptable to all the partes imvohed. During the coordinabion process, 2 budgered
pml:-ll: and loss account, a balance sheet and a cash fow statement should be prcpﬂ:md
o ensure that all the parts combine to produce an acooptable whole. Otheraisc, further
aafpustments and budget recycling wall he nocessary until the budgeted profit and boss
account, the halance sheet and the cash flow statement prove te be acoopeable.

Final acceptance of the budgets

When all the budgets are m harmany with exch other, they are summanzed inte 2
master budget conmsting of a budgeted profit aod less account, a balance sheet and 2
cash flaw statement. After the master budget hus been approved, the budgers arc then
passed down through the organzatson 10 the appropnate responsthdity centres. The

appraval of the master budget & the authority for the manager of cach responsibiliy
centre to carry out the plans contamed i each budget.

Budget review

The budget process should nat stop when the buedgots have been agreed. Periodically,
the actual resulis should be compared with the budgeted resubts. These comparsons
shauld normally be made on 2 monthly basis and 2 report sent to the appropnate
I:udg:bc::in the first weok of the fn||w'n15 maonth, so that it has the maximum motva-
tional mmpact. This will enable management to wentify the items that are not
proceeding aocording o plan and bo imvestigate the reasons for the differences. I
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these differemces are within the control of managemend, correctivie action can be
tzken to avoid similar meffcsencies oocarring again in the futore. However, the differ-
enoes may be due to the fact that the badget was unrealistic to begin with, or that the
actual conditions durmg the budget vear were different from thase anticipated: the
huadget for the remainder of the year would than be mvalid,

During the budget year, the budget committee should periedecally evaluate the
actual performance and reapprase the company's future plans. If there are any
changes m the actual conditions from those onginally expected, this will normally
mean that the budget plans should be adjusted. This revised budget then represents a
revised statement of formal operating plans for the remammg portion of the badge:
p-crinﬂ. The i'npm:la.nt puint to mote s that the 'bul!anlary oS does not end for the
current year ance the budget has bogun: budgeting should be seen os a contmueus and
dynamec process.

A detailed illustration

Let us naw look at an ilhestration of the proceduns for constructing budgets in 2 manu-
[zcturing company, wsing the formation contained in Example 16.1. Mote that the
lewel of detail included here is moch less than that which wauld be presented in
practice. A trufy realistc illustratson would Bl many pages, with detasled budgets
being analysed in various ways. We shall consider an annual budget, whereas a realistic
ithustration would analyse the annual buedget imnto teelve monthly periods. Monthly
anahm'-.'l would midrraH}- merease the size of the illustration, but would not gi.-.rl.' any
further insight inta the basic concepts or procedures. In addition, we shall assume in
thes example that the budects ure prepared for only teo responsibility centres (namely
departments 1 and 2). In practice. many responsshility contres arc likely to exise.

Sales budget

The sules budget shows the quanbbies of cach product that the company plans to scll
and the miended sclling price. It provides the predictions of total revense from which
cash recerps from customiers will bo estrmated, and it also sopphies the basc dota for
constrectmg budgets for production costs, and for selling, distebution and admands-
trative expenses. The sales budget is therefore the foundabion of all cther budgets,
since all :Jl.pcurﬂum B uﬁiirrnl.ch- drpcnﬂsn.t om the valume of salbes. If the sales |:Iu|:13r:t
is mot nocurabe, the vther hudget estimates will be unrcliable. W will assume that the
Enterprisc Company has comipleted o masketing analysis and that the follomang anmual
salies budget is based on the resalt:

Schedole | - Sokes bmlget for vear ending 26X

Units Sellimg Todml
Product awld price TEVEINRE
'] 4]
Alpha 00 401 3 400 DO
Sigma 100 Sl _ B 000

4 T96 DO
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The Enterprise Company manafactures two products, known as alpha and RN R

sigma Alpha is produced in department [ and sigma in department 2. The
follorwing information & available for 2003

Standard matorial and labour costs:
£}
Material X 720 per unit
Material ¥ 16N per umit

Dhrect labour 120 per hour

‘Overhead is recovered on o direct labour bour hiss,
The standard material and labaar usgs for cach peudu:cl 15 as follows:

Mindel alpha Mlmidel sigmn

Materal X 10 units B uniis
Material ¥ S units 4 units
Direct labour 10 hours 15 hours

The balance sheet for the previows year end was as follows:

(E) 1] (£}
Fized amets:
Land 1700 0
Buildings and equipment 1 292 0iH}
Less depreciation CISSDO0 1037000 1 T07 (HHY
Current assets:
Stocks, finished goods G 076
raw materials 1S M
Diehtors RO DN
Cash 34 (M)
611 76
Less current lahalitees
Creditors 48 B} M2 4T
Mt asscis L 476
Represcoted by sharcholders interest:
1 200 000 ardinary shares of £1 cach 1200 o0
Resorves 369 476
L2 476

Other relevant data & as follows for the year 200X:

Findshesl produci

Moilel ulpha  Muodel sigma

Forecast sales (units) BEOH 16041
Selling price per umit £44Hy E5601
Ending mventory requircd (units) 1870 L1

Beginning imeentory (units) 17 BS
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Iirect moterial

Minterial X Materinl ¥
Beginning imventory {units) & 500 LR L]
Ending mventory requinzd (unitsh 10200 1 700
Depuriment | Deportmem I
£l Lk
Budgeted variable averhead mtes
{per direct labowr bour):
Indirect matorals 120 .80
Indirect labour 120 1.10
Power (variable partion) (i1 hdi
Maintenance (variahle portion) 020 .40
Budgeted fixed overbeads
Depreciation 1000 [ 101 ]
Supervision L] [HKD b DN}
Power (fmed portion) 400 [ 2 0oy
Maintenance (fwed portion) 45 R 3196
£}
Estimated mon facturing averheads:
Stationery ctc. | Admmetration) 4 D
Salaries.
Sales 74 DOMy
Office 28 [0l
Commissians Gl D0
Car expenscs (Sales) 22000
Aubvertisng &0 000
Muscellameous (Dice) __Bmn
76 D0
Budgeoted cash ows are as follows:
Duarier ] Quorter 2 Cuoorterd  Qumrer §
16 ik ] (Kl
Receipis from costomers 10000H 1200000 1130000 985 0
Payments:
Materials A0H) DHHE ARD {HH0 4440 DOk 547 054
Fayments for wages 400 DM 440000 4RO 000 66 I8H
(ther costs and expenses 1200 DXHD 100 10 72016 13 6432
You are required to preparca budget for the year 200X and the follrwing
budgrets:
1 sales hn!gct;.

2 production badget;
3 direct matenals usage bodget;
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1 direct materials purchase badges;
6 dircct lsbaur budges;

6 Factory overhead budgel;

7 sellng and administration budget;
8 cash budget.

Schedule 1 represcnis the sol sales badget for the vear. In practice. the total sles
budget will be supported by detailed sbsidiory sales budgets where sales are analysed
by arcas of responsthaity, such as sales territories. and into moathly periods analysed
by products. The detatled sihsiciary sales budget could be st out as shown below.

Note that with the detailed subsidiary monthly budgets the wial budgoted sales of
£4 796 00} is analysed by cach sales terntory for cach month of the hudget period ina
simtlar manner to that presented for month 1. The detailed anabysis assemes that sales
are divvided among the four sales territories as follows:

Alphn Sigma
Narth 100 units S(H} emits
Soath 2500 unids i} Lenzls
East 1000 units 20H} umils

Wsk 2000 units M} wensts
B500 units  LAO0 wnils

Detniled monthly budgets for Morth, Soath; East aml Y¥est soles territories

Marth Sonath East Vst Totul

Umits Yalue Units Value Umits Valee Units VYalee Units Yoloe
[£1] £) L1 11 K}

Manth 1 Alpha
Sigma
Total

Maath 2
Month 3
Month 4
Manth 5
Moanth &6
Month 7
Month 8
Maath 9
Month 10
Moath 11
Month 12
“Fodal months
1-12
.‘\Jpﬁn S000 1 MO 2500 1 000 D B000 0000 20M B0 {00 B30HF 3 300 (H0

Sigma 500 _ZADOME 600 236000 20 LI2(H0 300 LES(00 1600 _§9%6 (HO
L 480 000 1 336 00 F12 000 AhE (0 4 206 (N0
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budget and budgeted stock levels

When the sales bmda:i has bcen l:umpl:iud. the next stage s to prepan the
production budget. This budget s expresed in quoentitier omly and 1s the responshality
of the production manager. The ohpoctive is to ensure that production is sufficeent 1o
maoet sales demand and that economac stock bevels are mamtamed. The production
huadgee (schedule 2) for the year will be as fallows:

Schedule 2 - Annoal produaction hedget

Mepariment | Depnriment 2
imlphui =i’
Units to be sald =500 1600
Flanned closing stock _LETO b
Total units required for sales and stocks 10370 1650
Less planned opening stocks 170 _B5
Unats to be produced 10200 1605

The totzl production for cach department should also be analysed on o monthly bass.

Direct materials usage budget

The supervisors of departments 1 and 2 will prepare estimates of the matenals which
are required to meet the production budget. The materials usage budget for the year
will be as follows:

Schedule 3 - Annoal direci maiersal usage badpet

Departnsent 1 Department 2
Toeud
Uit Unit Tatal it
Units price Tustal Limits perice Total wrils price Tutal
£ {Ep (il [£1] L] £y

Matcrial X I0Z0F  720r T34 00 12 840F 7.2 92448 114340 TN B16 848
Maiterial ¥ S1DNe LA ELG D00 14 445 1600 231 IX) 65445 1RO 1447 130

1.550 400 a23 568 1 B73 968

=10 200 =niis production a1 WD s per unk ol prodeccion.
10 2060 mnhis peoduction a3 unhs per i of peoduciion.
163 unihs preduction a g unks per unh of produciion.

#1015 maits produciion i % unhs peraninod production.
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Direct materials purchase budget

The direct maleriaks pu.'rd'l:m: budg,:i i the m&punsib“itj’ af the pun:hasin.g MANABCT,
sinoe it wall be he or she wha s responsible for ohtaining the planned quanitsies of raw
materials to meet the production reguirements. The obgective 5 1o purchase those
maberials at the right time at the planned purchase price. In addition, it is necessary o
tzke into account the planned raw material stock levels. The annual materials

puarchase budget for the vear will be as follows:

Srchedule 4 - irect materinls parchose bodged

¥laterinl X Minterial ¥

{mmils) {umits )
Quanbity necessary o meet production
requirements as por material usage budget 114 B40 65 445
Manned |:||:|:.i|15 stack _hio 2o 1 700
LI5 (s &7 L45
Less planncd oponimg stack 50 & o
Total units to be purchased 116 540 59 145
Planned unit purchase price . | M A ]
Total purchascs E839 De5 £ 320

Mot that this budect is a summary budgel for the year, but for detarled planning and
control it will be necessary by arl;ﬂ'_l,sn the annual bul!a:l on a.murll.l'll_\- hass.

Direct labour budget

The direct Inbour budget is the responsibiliey of the respecinee managers of depart-
ments | and 2. They will prepare estimates of the departments’ labour hours
required to meet the planned production. Where different grades of labour exist,
these should be specificd separately in the budget. The budget rate per bour should
be determmed by the industrial relations de partment. The direct labour budget will
be as follows:

Schedule F - Anmnal direct luhour budget

Depariment | Deportrment 2 Tuotal
Budgeted production (units) 10 20 1 6015
Hours per unit 1 15
ot badgeted hours 102 (o 24073 126075
Budgeted wage rate per hour 12 £12

Total wages EL234000 Eafif K L1200
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Factory overhead budget

The l'a.-cin'q.- owerhead 'bﬂﬂ.g,nl is also the rnspnrlsibiﬁt_\- of the r:qn:-cl.i.vn pl'ﬂdl.ld.;ﬂll
department managers. The total of the overhead budget will depend on the behaviowr
of the costs of the mdivdual overhead items in relation o the anticepated level of
production. The overheads must also be analysed sccording o whether they are
controllable or non-comrallable for the purpose of cost contral. The Factary overbead

badget will be as Follows:

Schedwle & - Anmual leciory overhesd hodpet
‘miicipated activity — 12 10 direct Babour hoors (department 1)
24075 direct labour hours (department 2)

Vuriable pverhead ruie
per direct lahwor hner

Depuriment
1
(E
Controllable averheads:
Indirect material 120
Indirect labour 120
Power [variable porticn) L1}
Miuntemance (variable portion) o220

Mom-comtrallable overhends:
Diepreciation
Supcevision
Power (fixed portion)
Marmntemance (fixed porticn)

Tirtad wwerhead
Buodgcted departmental overbead mie

&1 000 il overteads divided by LOE 00 direct lahour Rours.
FEROT Bl vl overteads divided by 24 073 direo abour hours.

Iepuriment
1

iE}

L&D
1.20
0140
040

Dverkends
Depnrtment  Department
I 1
i} 1]
122 400 19 260
122 400 I8 Bo0
a1 20Nk 9630
211 40 2 a3
326 40 67 410
10M) D} &0 0K
BON) DN} 40 {0
441 00 2000
_45 60 3194
285 600 1Z5 156
612 00 192 606

E6.0F B0

Tutal

£

3593 810

410 75
BT

The busdgeted cxpenditure for the vanable overbead items 15 determaned by mulo-
phing the budgeted direct labour haurs for each department by the budgeted vanable
wwerhead rate per howr. It s assumed that all varable overheads vary in relation o

direct lahour hours.

Selling and administration budget

The sclling and administration budgets have been combined bere to simpledy the pres-
cntation. In pu'al:l.-inc. scparafc ﬁuﬂgcl: should be pﬂ:|:nn:|:|: the sales [ Elab Tt g wall be
responsible for the selling budget, the distrbustion manager will be responsihle for the
distrhution expensces and the cheel admmstrative officer will be responsible for the

administraticn budget.



Sachiedule 7 - Anmual selling oned selminisicntton hodget

Selling:
Salares
Commissson
Car expenscs
Advertising

Admemstration:
Seationery
Salanes
Miscellaneous

&}

T4 000
&0 000
2000

4 {0
5000
Al

LE

A0 [}
276 D)
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Departmental budgets

For cost control the dircct laboor budget, materials usage budget and factory
awerhead budget are combmed into scparate departmental budgets. These budgets
are normally broken down inte twelve separate monthly budgets, and the actual
manthly expenditure is compared with the budgeted amounts for cach of the items
concorned. This comparson s used for judging how effectrve managers arc in

controlling the expenditure for which they are responsible. The deparimental budget

for department 1 will bo as follows:

Departmsent | - Annoal departmentnl sperating hodge

Dhrect labour {from schedule 5):
102 0] heonarss at £12
Direct materials (From schedule 3):

{E}

1002 000} wnits of material X ag £7.20 perunit 734 400

51 (M0 umits of material Y at £16 per unst
Controllable overheads { from schedule 6):

Indirect materials

Indirect labowr

Poswer [variable portion)

Maintenance (variable partion)

Uncontrallable overheads (from schedule 6):

Diepreceation

Supervissan

Power [ fixed portion)
Maintenance | fmed portion)

B16 D0l

122 400
122 400

a1 200
_20 40K}

M) DO}
M) Do}
41 O}
45 600

Budges
1]

1. 224 00p

1 3500400

&

hrmond
1K1
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Master budget
When all the buﬂgcl:. have been pcrtpamd. the htdg\ct:d pml:_ll and lass account and

balance sheet provide the overall picture of the planned performance for the
budget period.

Bwidgeted profit and less acconnt far the vesr ending 200X

£} £
Sales (schedule 1) 4 796 000
Opening stock of raw materials 185 20
{ from opening balanee sheet)
Fur:ha:s::{::hcchﬂc 4] 1.7HS 48
1 974 allg
Less closang stock of row materials {schedule 4) 14HD 640
Caost of mw materials consumed I 573 968
Dircet labauwr (schedule 53 1512 900
Faotory overhecads (schedule 6) S GG
Total manufacturing cost 4191 474
Add opening stock of Enshed goods e 07TE
{from opening balance sheet)
Less closeng stock of inished goods il DHdr
(Shifs MR )
Giross profit 671 434
'5-|:||.in3 and adminstrakion CXpenscs [n:l'u:duh: T _ 176
Budgeted operating prafit for the year 355 434

=LA 88 (X)) + 2998 320 ('} Ircem sch esdule 4.

=10 2N unks m L7350 plos S0 unks 2 £16 [rom schedule 4.

LE s of nipha valued ar £133 pes unii, ) unis of skgma valued or £901.60 per i The produc uni
cosis ane cuicelmed as [ollmws:

Alpha Sigma
Unmits () L'mits 1]

Direct materiak

X i T 8 57.60

v £ BOLHY 3 144,00
Direct labaur I 12000 15 1&0.00
Factory averheads:

Departmacnt 1 L1} GOLIHE — s

Departmient 2 — = 15 13000



Buodgeied balance shect as ot 31 December

£ iEh
Fixed assets:
Land 170 (MM
Building and equspment 1262 {1
Less depreciations 43500 HST (MM
1027 (N0
Current asseis:
Raw matorial stock 101 640
Finished good stock A65 054
Diebtors® 280 (0
Cashs 154 170
12457
Current linhilities:
Credstors! 307 884 43T 910
I did 910

Represented by sharcholders” interest:
1 20H O0H) ordinary shares of £1 each 1200 (1080
Reserves 369 4T
Profst and loss account Aws 434 Logta10
=L 55 INH) -+ ELET (W) {schadule f) = £435 (ML
I ZA% (00 opendng halance + L4 205 000 sikes - £4 3015 0 cash.

“Chming balance 25 percash badgat.
4ET4E HH npening halasoe + L0 T3S 408 perchases + £141 650 indiren: maiedas - £ 576 084 cash.
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Cash budgets

The ohgective of the cosh badpet is 1o ensure that sulfficient cash s available at all
tmies to mect the bevel of operations that are sutlined m the vanous budgets. The
cash budget for Example 161 is presented below and is analyscd by quarters, but in
pnl:l:il:l: mnmlhh ar wc::ﬂy Imﬂanls will be necessary. Becawse cash Im:ial:iing s
subjoct to uncertaimty, it is necessary to provide for more than the minimum amount
required, to allow for some margin of error m planning. Cash budgees can belp a firm
1o avoud cash balances that are surplus to its requirements by ennblmg management
to lake stops in advance to invest the sorplus cash in short-term investments.
Alternatively, cash deficiencies can be identified in advance, and steps can be taken
o ensure that hank loans will be available to mect any emporary cash deficencies.
For cxample, by looking at the cash budget for the Enterprise Company,
mamagement may consider that the cash halances are higher than nooessary in the
scoond and third quarters of the vear, and they may myvest part of the cash balance in
short-term investments.

The ewerall aim should be to manage the cash of the firm o attain maximm cash
availability and maimum interest mcome on any idle funds.
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Cash bodped for vear ending 200X

Duurter  Duoarter  Quarier Owmoarder
i 2 3 4 Total
£ E £y E (E)
Opening balance o0 114000 204 000 421 Ged 14 Dy
HReecepss fram debiors LA 0 120000 1120000 985000 4 305 (00
L34 (00 1314 (N0 104000 ] 406 SEd 4 339 00
Paymenis:
Purchass of materials 40000 4B0(HW] 440000 547984 1 BAT 984
Payment of wages A0 J400(H0 4RO MO0 6da6 IR 1 G6h LER

Other costs and expenses 120000 100000 72006 _ I3R42 305 (58
WINH0 [0300] 952006 1I07HEI4 4 139 EW

Closmg balance 114000 254000 4215%4 199170 199170

Final review

The budgeted profit and loss acoount. the balance shect and the cash budget will be
submitted by the accountant to the budget commattee, together with o number of
budgeted financial rabies soch as the return on capstal employed, working capital,
|ia'.|ui|:|il3,I and gl:,a:ing ratsos. I those ratios prove ko he ann:pla]ﬂn, the bul:b:b wall be
approved. In Example 16.1 the return on capital employed = approssmately 20%, but
the working capital ratio (current assets:current liabilities) is over 4:1, so management
should consider alternative ways of reducing investment m working capital before

Brally appreving the budgets.

Computerized budgeting

In the past, budgeting was a task dreaded by many management accountants. You will
hanve noted from Example 16.1 that many numerical manipulations are necessary o
prepare the budget. In the real world the process is far more complex, and. as the
budget = being formulated. it & altered many times since some budgees are found
be out of balance with cach ather or the master budget proves 10 be unacceptable.

In today'swarld, the budgeting process s computerized and instead of being pesmarily
concerned with numencal manipulstions, the accounting sl can now become more
imahved en the real planning process. Computer-based financial madels narmally consist
of mathematical statements of inpats and aatputs. By simply 2llering the mathematical
statements budgets can be quickly revised wath livte cflort. However, the mager advantage
of computerized budgetmg = that management can evaluate many different optsons
hefore the budget is fnally agroed. Establishang o model enables ‘What-if 7 analysis io be
employed. For example, answees to the following questions can be displayed m the form
of 2 master budget- What i sales increase or decreaso by 1% What if unit costs increase
or decrease by 5% 7 What if the credit berms for sales were redueed from 30 10 20 duys?

In addition, computerized misdels cun incorpormte actual resalts, period by poriod,
and carry out the necessary calculations 1o produce budgetary contral reports. Ttis also
passible to adjust the bedgets for the remainder of the year when it is dear that the
arcumstanoes on which the budget was onigimally set have changed.
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Using Web technology for the budget process

An e-budgeting solubion completely automates the devolopment of 2n organe-
sxtuon’s hudget and forccast. From amenhere in the world, 21 all times, participants
in the [PICSCEss Cin lug Ilm:ru.d'l the Infernet io access thesr |:||.u:|35:|: and any pcdiuend.
related mbvemation so they can work on their plans. Web-based enterprise hdg-
«cting systoms offer 2 centrally administered system that provides casy-to-usc.
Aexible tools for the end users who are responsible Fnr budgeting. The Web func-
tonality of these applications allows constant monitormg, opdates and moded:

E-hudgeting provides the feability demanded by modem organzations. Far

example, the fmance department can request across-the-board reallocations of
-:tpcuditums and model the result immcdia.hﬁlf. Mo lnmg:r do managemeni
accountants have to go back and forth with other managess reeputting data and
retallymg results. E-budgeting can eliminate the cumbersome accountmg tosdes of
pulling numbers from deparate files. cutting and pasting. entenng and uploadmg.
amd constantly performing reconciliation. Alsa, 2 Web-based budgeting appli-
catbon lets managers access data from office or bome - wherever they happen o
e working. 1t broadens the system’s availzbility to the user community.

When executives at Toronto-Dominion Bank were searching for a now salution
capahle of handling the bank's enterprise budgeting and planming function, they
tured to the Internect. The company schected Claras Corporation’s Web-
deployed, enterprise Clarus™ Budget salution. Its accountant stated “in the past,
we have compiled our business plan useng hondreds of spreadshects, and our
amalysts have spent a disproportonate amaunt of their tme compiling and ven-
fymg data from multiple soorces. Implementing a Web-based, enterprisc-wide
budgeting solution will help us 1o develop our business plans and allow our
analysts to be proactve m monsonng quartedy resulis

Source: Adapeed from Hommyak, 5. (2000}, Budgesing made easy, in Reeve, LA (2], Readings
angd Moy in Csr Mangpemen, Sl Wesiem College Pebllsaing, pp. 341-6

The fnﬂwm.g iems relste tothe lsan'ldn.gul:j::ﬁ\.n Isted at the h:gl'ﬂrling of the chapil.'r.

w Explain how bodgeding Ais into ihe overall plamning ond contrel framewerk.

The annual budget should be set within the contest of longer-term plans, which are
ltkely to exist even if they have not been made explicst. A long-term plan s a
statement of the preliminary targets and acinibes required by an organization o
achieve its strategic plans together with a broad estimate for cach yvear of the
resaurces required. Becawse long-term planning imobves Jooking into the futare”
[or several WOArs, the phns tend to be uncertain, gzmnﬂ i pabure, :ruput:l:.r: und
suhpoct to change. Annual budgeting i concerned with the detailed implementation
of the long-teem plan for the year ahoad. As the yoar progreses the control process
imvalves companng planned and actoal oulcomes 2nd responding ta amy deviations
by taking approprinte remedial action 1o ensure that future results will conform o
the annual budget. Alernatively, the anmoal budget may have to be changed if
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remeodial action cannot be taken. Budgetmg & therefore a continuous and dynamic
process, and showld not end once the annal budget has been prepared.

Idemtify and ibescribe the six different purpuses of bnigeting.

Budgets are used for the Following purposes: {a) planning annual operations; (b)
coardmatmg the actnities of the vanous partsof the organtation and ensuring tha
the parts are in harmony with cach other; (c) communicating the plans o the
managers of the various responsibility centres: (d) motivating managers to strve to
achseve orgamzational goals; (2] controlling activities: and (F) cvaluating the
perdormance of managers.

Identify and describe the vorious stages im the bodget process.

The mportant stages are as follows: (1) communicatmg details of the budget
policy und guidelines 1o those people responsible for the preparaton of the
budgets; (b} determining the factor that restricts output (normally sales volume);
(¢} preparation of the sales budget (assuming that sales demand s the factor that
rostrucis cutput); (d) metial preparation of the vanows budgets: (e) negotiatson of
budgets with superiors; (f) coordination and review of bodgets; (g) final
acceptance of hudgets; and (h) angoing reveew of budgets. Each of the above
stages i doscribed in the chapter.

Prepare functional and master budpets.

When all of the budgets have been prepared they are summarized into o master
budget consistmg in a budected prodit and loss account. 2 balance sheet and a cash
bu.dgcl statement. The pmcpumﬁum of functionul and master hu.dg;cls was illes-
trated wsing Example 16,1

Describe the use of cumpoter-based fimancinl models for hodgeting

Computer-based financial models anc mathemanical statements of the mputs and
output relationsheps that affect the budget. These models allow management 10
concuct semstivity analyses to ascertain the effects on the master budget of changes
in the onginal predicted data or changes i the assmptions that were wsed ©

prepare the I:mhzls.

.,‘i--l--"l'l Key terms and concepts

budgetang (p. 426) long-range planning (p. 425}
budgets (p. 425) management by exceplion {p. 428)
cash budgels (p. 445) masier badget (p. 433)
comtinmaus hudgeting {p 4205 rodling budgeting (p. 429y
corporzte planning (p. 425, siraiegic planning {p. 425)

Key examination points

Examination questions an badgeting frequently reguere the preparation of functional
or cash budgets. A common mistake is 1o incomectly decuct closing stocks and add
upening stocks when preparning production and matenial purchase badgets (s Review
problems 16.10, 16.12 and 16.15).



Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prm';dn you with the pagc numbers io refer 1o i.f_'fm.L cannol answer i
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review pcul:!h:rn: with solutions for this d'la.pll:r are available on the
accompanying website sww.drury-online.com. The website meludes 2 Sandent s
Munal and an fmstnector's Mamuel. Students can acooss both guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers o problems in the frstrucior's Warinal une available only 1o
lecturers on the lecturers password-protected scetion of the wehsite,

The wehsite alse inchudes aver 20 case study problems. A list of these cases is
proveded on pages 586-7. Cases that are relevant to the content of this chapter
inclisde Endeavour Taoplise Led and Global Lid.

Review gquestions

16.1  Define the term ‘budget’. How are budgets used in planning? (pp. 425-6)

16.2  Dristmguish besween budgeting and long-range planning. How are they
related? (. 426)

168.3  Describe the different purposes of budgeting. (pr. 426-5)

16.4  Explainwhat i meant by the term ‘management by excepbion”. o 428
18.5 Dhescribe how the different roles of budgets can conflict with each athee. (. 425
16.8  Distmguish besween continwous and mlling hadgets. (. 429)
168.7 Descrbe the diffcrent stages in the budgeting process. (pp. 420-3)
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1648  All budgets depend on the sales budget. Do you agree? Explain. (pp 430-1)
169  What = a master badgee? (p 437)

Review problems

16.10 When preparing a production budget, the quantity to be produced equals

sales quantity + opening stock + closing stock
sales quantity — opening stock + closing siock
sales v|:|_l|.|a.11li13,I = n-'p-cnin.g stock -~ dnsing: sinck
sales quantity + opening stock - closing stock
sales quantity

mEgnee

CIMA Seage 2

16.11 BDL pk is current preparing its cash budget for the year to 31 March 3003, An
eatruct from its sales budget for the same year shows the lollowing sales values:

£

Murch 0 {0
Al 000
May 5500
June 5 {HH0

405 af sis sales are cxpected bo be Tor cash. OF sts credit sles, 765 arc expected
tex pary im the month after sale and take 2 7% discount: 27% are expeded to pay
in the sceond month afier the sale, and the remaining 3% are expected o be
bl dehas:

The value of sales recerpts to be shown in the cash budget for May 2002 =:
E3B 532

E39 120

£60 532

E6d 220

E65 200

mone =

CIMA Stage 2

1612 A company is preparing a production budget for the next year. The following
information is relevant:

Badgeted sales 100 O amits
Ohponimg stack GIH) units
Closing stock 5% of hadgeted sabes

The production process e swech that 109% of the units produced are rejected.
What = the number of units roquired to be produced to meet demand?

A B0 units

E 9900 units

C 1500 units
[ 11 D00 wenits



16.13

16.14

16.15

18.18

ASSESEMENT MATERIAL

‘Which of the Fn"n'n.in.; is the n:a.]:-unsil!ilil:_\-n[ the 11u|53el commeltes?
Taking corroctve achion to crsurc that sales targets are achioved.
Ensuring the sales budget s consistent with other budges.
Providing miprmation on sales bevels and prices in previous budget pericds.
Dirawing up the sabes budget.

CiMA - Management AccourdingFimdameantals

ognm e

The benclits of using a compoterzed budget system as opposed to 2 manual

ome are:

(i) dutn nsed in drawing up the budget can be processed more guickly:

{11} budget targets will bo more acceptable bo the managers responsible for
their achicvement;

{11} changes in variables can be incorporated into the budget more queckly;

(¥} the principal budget factor can be sdontified before budget preparation

gEns;

(v} contmucus budgeting is only possible using 2 computerized system.

A (1) and (i) only

B (1) (i} and (zi) only

C (i) (i) and {iv} anly

[ (i) (um) and (v} only

CIMA - Management Accounting Fundamentaly

A company has the following budget for the next month:
Fimishesd Mrosdaci
Sales TOMD amits
Praduction units T2 wmits
Muterinls
Usage per undl kg
Opening stock A0 kg,
Closing stock 500 kg

“‘What is the material parchases budget for the month?

A 2050kg

B 21 100kg

€ 215mkg

O 21 Tokg

ACCA Paper 1.2~ Finoncial fimfi o o Mirrag
The following estemates have been prepared for a retailer’s ned budget period:
£

Sales 160000
Opening debeors 27 500
Clasing debtors 19400
Oponing stock 16 600
Closing stock 18 700

The gross profit margm on sales 1= bedgeved at 55%.

448
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budgel period amounts to
(i} $88 000

{ii) 151 50

(i} SE5T

{iv) S16E 10D

expected bo be
{i} %69 600
{if) $74 100
{im) 585 500
{iv) 590 100

Fiood assets

Land and huildings
Machinery and cguipment
Motar vehscles

Worring capdial-
Crarrenl asvels

Stack of raw materialks
{100 units)

Stack of Anished goods
{110 unitsy*

Dichtars | Fanuary £768])
Fehruary £10 400)

Cash and bank

Lers crarrent fatilities
Creditars
{raw materials)
Represemied b
Ordinnry share capital
{Fully paid) £1 shares
Share premium

Profit and loss ncoount

o

(b} Thevalue of purchases made by the retailer during the bedget period =

I,

{a) Theecashwhich the retailer expocts 1o recene from customers duning the

CIMA - Manag tAre

| March

Cusa

£l

SN} DMk
124 Dodk
A2 (K]
G656 D)

Depreciadan
o dute
(£

B4 500
16 SHE
LN

4320

JLEL
18 (&)

34 6}

3 9}

T sinck of Sinshed goods was valeed ot masgin oot

g

1517 Preporotion of uncitonal bodgets, cosh budget ond moster hodget
The budgeted balance shect data of Kwan Tong Umbago Lid 15 as follows:

Med
(g

S0 0po
9 sn0

565 100

35740

S0 000

40000
A0 340

-



ASSESEMENT MATERIAL

The estimates for the next four-month p::rind are as follows:

Muarch April Mlny June
Sales (units) 1 &4 b6 i
Production {unss) m 75 u0 am
Purchases of raw
materials {umits) Al ] B3 85
Wages and varble
overheads at B65 perunit £4550 £4B7TS ESHSD £5850
Fiaed overheads ETXNH E1206} E1200 E1LNH

The company mtends to sell cach unit for £219 and has estimated that it will
have to pay £45 peor unit for mw materials. One unat of rw material is needed
for cach unit of fmshed product.
All sales and purchuses of raw materials are on credit. Debtors 2re allowed
two months” credit and suppliers of raw materials are paid after one month's
credit. The wages, variable overheads and fixed overbeads are paid in the
muonth inwhich thg'_\'am meurred.
Cash from a loan sceured on the land and buildemgs of £120 000 at an inborest
rate of 7.5% 15 due to be recerved on | May. Machinery costing £112 000 wll
he received m May and paid for in June.
The loan micrest is payable half yearly from Scptember omwards. An interim
dividend to 31 March of £12 500 will be paid in Func.
Dicpreciatsen for the four months, meluding that on the new machinery =:
Machinery and cquipment £15 733
Motar vehicles £3 500F
The company uses the FIFO method of stock valuation. Ignore tasation
Required:
{a} Calculate and present the raw materals budget and finished goods
budget in terms of units. for cach month from March to Fune melusmve.
¥ muznks )
(k) Calculate the corresponding sales budgets, the prodection cost bedgets
and the huedgeted chosing debtors, creditors and stocks in terms of value.
{.F mrnksy
(c) Prepare and present a cash budget for cach of the Four months
{5 muznkr
(d) Preparc a master budget. e a budgeted trading and profitand Joss
aceount, for the fowr months b 30 June, and budgeted balance sheet as

at M June.
[ 30 muwnksy
(e} Advise the company about passible ways in which ot can improve #s cash
management.
(% mnarks)
{ Tésieef 35 munker)

ACCA Paper § Maraperial Finance
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1518 Budget preparation and comments on sales forecasizng methods

You have recently been appointed as the management accountant to Alderley
Lid, a small comparny manufacturing two products, the Elgar and the Holss.
Both products use the sume type of material and labowr but in delferene
propartions. In the past, the conypany has had poor contral over its workmg
capital. T remedy thas, you kave recommended 1o the directors that a
budgetary control system be introdwoed. Thas proposal has, neme, been agroed.
Becawse Alderley Lid's production and sales are spread evenly over the year,
was a.gmm! that the annual bﬂ.ldal:!shﬂ.ll.d be hroken down into foar pcrinds.
cach of 13 wecks, and commencing with the 13 wecks ending 4 April. To bhelp
you in thes task, the sales and production directors have provded you with the
Followsing infarmation:

L.

Markecting and production data
Elgar Huolse

Buadgeted sabes for 13 weeks (units) B45 1235

Material content per unit (kilegrams} T -]
Labour per unit (standard hours) & 5
Production kabowr

The 24 praoducton coployees work a 37-hour, frve-day weok and are
pasd £8 per bour. Any hawrs i excess of this mvalve Alderdey in paying
an avertime premsum of 25% . Because of technscal problems, which wall
contime over the next 13 weeks, employees are only able o work at 95%
clhciency compared to standard.

Purchasing nnd opening stocks

The production director belicves that mw material will cose £12 per
kilogram over the budget penad. He also plans to revise the amount of
stock bhemg kept. He estimates that the stock bevels at the
commencement of the budget pervod will be as folloas:

How munzerials Elgar Huolst
2328 kilograms 163 unsts 36l wnits
Clesing stocks

Al the end of the 13-week period closing stocks are planned to change.
O the assumption that production and sales volumes for the sceond
budget period will be smilar to those o the first perod:
= raw material sincks should be sufficient for 13 days” production;
o fimished stiocks of the Elgar should be cquevalent o 6 days” sales
vl

» fimished stocks of the Holst shouald be equivalent 1o 14 days’ sales

wolume.



16.18

ASSESEMENT MATERIAL

Tarsk 1
Prepare in the form of a statement the follewmg information for the 13-weck
penod o d Aprik:
() the production budget in anits for the Elgar and Holst:
{b) the purchasing hadget for Alderley Lid in wnats:;
{c) the cost of purchases for the peniod:
(d) the production Isbaur budget for Alderley Lid in hours;
(e} the cost of producton lsbour for the period.
Nove: Assame o five-day week for both sales and production.
The managing director of Alderley Ltd, Alan Dunn, has also only recently
been appointed. He is keen to develop the company and has already agreed
ter oo mew products being developed. These will be launched in 18 months”
time. While talkmng to you about the budget, he menbons that the quality of
saﬁ:sfm::uihg will oeed bﬁin‘!‘pT\ﬂﬂ: if the :urnpan.}'i: o o myidi‘_\.-.
Currently, the budgeted sales figure is found by mitially adding 5% to the
previows year's sabes volume and then revesing the Figure following
discumsions with the marketing dercetor. He belseves this approach s
increasingly inadequate and now requires 2 mone systematic approach.
A few days later, Alan Dunn sends you a mema. In that memao, be identifies
throe possible strategees for increasing sabes volume, They are:

» more sales bo exsting cuslomers;

# the development of new markets;

# the development of new products.
Hi asks for your help m forecasting likely sales volumes from these sources.
Task 2
Write a brecl memo 1o Alan Dunn. Your memo should:
(a} sdentify fourr ways of forccasting future sabes volume:
(k) show how each of your four ways of forecasting can be applied o ore of

the sales strategios identified by Alan Dhann and justify your chosos;

{c) grve twe reasans why forecasting methods might nos prove to be

acrurnte.
AAT Technicians Stape

Preparation of cash budgeis

The management of Beck ple have been informed that the unon
represcrting the dircct production workees at one of thear factorics, where a
stamdard product & produced, intends ta call 2 sirnke. The accountant has
been asked to advise the management of the efoct the strke will hnee on
cah flow,

The following data has been made available:
Week L Wesel 2 Week 3

Budgeted sales 400 units 500 unsts 400 units
Budgeted production G0 units 400 unes Nl

The strike will commence at the beginning of week 3 and it showld he
nssumed that it will continue for at least four weeks. Sales at 400 unils per
week will contmnuc to be made durmng the perod of the stnke unil stocks of

453
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Finished goods are exhausted. Production will stop at the end af weok 2 The
current stock level of finished goods s 600 unats. Stocks of work m progress
are ot carvied.

The selling price of the product is £60 and the budgeted manufacturing cost
is made up as follows:

Dhroct materials 15

Diiroct wages 7
Variahle overheads ]
Foed overheads _18

“Fistad £48

Inrect wages are regarded as a variable cost. The company operates a full
ahsorption costing system znd the foced overhead absorption rate = based
upcn a budgeted fixed overbead of £9000 per weck. Included in the wotal
fixed overheads s £700 per weck for depreciation of equipment. Dureng the
pcr;od of the strike derect WIS and vanable overheads would not be
incurred and the cash expended on fixed overheads would be reduced by
L1500 per woek.
The current stock of raw materials are worth £7500; it s intended that these
stocks should increase o £11 000 by the end of week 1 and then remain at
thas bevel during the period of the stnke. AR direct materials are poid for one
week after they have heen received. Direct wages are peid ane wesk in arrears, it
honld he f thort il e eriendy are pid for invmedintely the
experase is ncurred. All sabes anc on credit, 0% of the sales value is reccived
in cash from the debtors at the end of the first week after the sales have been
made and the balance a1 the end of the sccond week.
The current amaunt ootstanding to matesial supplicrs s £8000 and direct
wage accruaks amount o £3200. Both of thess will be pasd m week 1. The
current balance owing from debtoes s £31 200, of whech £24 000 will be
received during weck | and the remainder during weck 2. The current
balanee of cush at bunk and in kand & £1000
Requircd:
{2) {i} Prepare a cash budget for weeks 1 to 6 showang the balance of cash
at the end of cach weck together with a suitable anabysis of the
receipts and payments during cach weck

{17 markr)

{it) Comment upon any matters arsing from the cash budget which vou

consider should be brought to management's attention.
{4 mrarkr)
(b} Explzin why the reported profit Bigare for a period does not normally
represent the nmount of cash generted in that period.

{F ivarkr)
(Tt 22 marks)
ACCA Level § Cosiing



Management control systems

Control s the process of ensurnng that a firm's actvitics confarm to s plan and that is
obgectives are achicved There can be oo contral without objectives and plans, since
these predetermine and specify the desirable behaviour and set out the procedures
that should be Followed |:|3.- members of the mg:minutinu bt ensare that a firm is
operted in a desired munner.

Drrucker {1964) distinguishes betwoen ‘controls” and ‘congrol”. Conirols are moas-
wrement and information, wheress contral means direction. In other words, “controls”
are purcly a means to an cnd; the end is contral. “Contrsl’ 15 the function that makes
sure that actual work is done to falfd the origmnal intention, and ‘controls’ are wsed to
provide information 1o assist in determening the contral action 10 be @ken. For
cxample, matenial costs may be greater than budget. *Controls’ will indicate that costs

[ LEARNING OBJECTIVES:
After studyeng this chapter you should be able to:
describe the three different types of controls used in organcations;
describe a cybernetic control system;
distinguish hetween feedback and feed-forward controls;
define the four different types af respansibility centres;
-uphi:l the different clements D'Fm:'ruazmnnl a.:nnunliu.g_mntm| systoms;
describe the controllabibity princeple and the metheds of implemeniing it;

describe the different approaches that can be wsed o determine Gnancal performance
targets and discuss the impact of their level of difficulty on motivation and performance;
describe the influence of participation in the budgeting process:;

» explzin why a performance measurement system should also emphiastee non-financial
MCASres;

# describe actvity-hased cost managenent.



CHAPTER 17 MANAGEMENT CONTROL SYSTEMS

cuooed 'br.lﬂ.gnt und that this iy be because the pu.'rd'la.ﬂ: of inferiar |:_||n|i'|j materials
causes exoossive wastage. ‘Control’ s the actron that = taken to purchase the correct
quality matcrzls m the future 1o reduce excessve wastage.

‘Controls’ encompasses all the methods and procedures that direct employces
towards achicving the arganization ohjectives. Many different control mechanisms
are used in organizations and the management sccountmg control system ropresents
only ane aspect of the various contre] mechansms that companies use to control theer
managers and employees. To fully understand the mole that management accounting
control systems play in the control process, it is necessary b be aware of how they
relate to the entire army of control mechanisms used by organizations.

Ths r]'la.pll:r bcg,ins |:r_\- dumﬁnﬁ the different iypes of contrals that are wsed Iu
companizs. The clements of management accounting contred systems will then be
described within the context of the overall control process,

Different types of controls

Companses use many different control mechanisms (o cope with the problem of orga-
nizational control. To make sense of the vast number of controls that are used we shall
classify them mio three categories using approaches that have been adopted by Oucha
(1579} and Merchant { 1998). They are:

1 actsan [or behavioural ) controds;

2 personnel and cultural {or clan and social) controls:

3 resules (or outpat) controls.
The terms in parentheses refer 1o the classification used by Oucht whercas the ather
terms refer to the categories spectlied by Merchant. Bomuse the clssifications wsed by
tath authors are compatible we shall use the terms mterchangeably. You should note
that management au:ul.ml'ing sysboms arc nnmu"r STV ITICONS with oufpuk controls
whercas gemient control sy enoampass all of the above cabegories of controls.

Action or behavioural controls

Behavinaral conirals myolve observing the actions of indnaduals ax they go about
their work. They are appropriate where cause ond effect relatonships arc well under-
stood, so that if the correct means are followed, the desired outcomes will occur.
Unider these corcumstances effective contral can be achieved by having supeniors
walch and guide the zctions of subordinates. For example. if the foreman watches the
workers on the assembly lme and ensures that the work is done cooctly s prescribed
then the expected quality and quantity of work should ensue.

Instead of wsing the term behaviowral controls Merchant wses the teem action
controls. He defines aciion controls as apphang to these situations where the actions
themselves are the focus of control. They ans usable and offectve only when managers
know what actions nre desirable (or undestrable) and have the ability 10 make sure
that the desirnble actsons occur (or that the undessrable actions do not cceur). Forms
of action vontrals described by Merchant mclude behavioural constrames, preaction
reviews and actson accountabilicy.

The arm of befavicwral constraings is 1o prevent poople from doing things that
should not be done. They nclude physical constraimes, such 2s computor passwords
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that restract anmuin.g or 'upﬂatirs‘g mformatzon sources o authorized purmmru:L und
administrative constraints. Impesing cealmgs on the amount of capital expendiure
that managers may agthonze 15 an example of an adminstrative constraint. For
cxample, managers at lower bevels may be able to authorize capital expenditure below
100 O0HY wiithin a total unnual budget of, say, £100 000, The amm is to ensure that ondy
those personnel with the nocessary capertise and awthorily can authorize major
expenditere and that such expenditure remains under their control

Preaction reviews imvohve the scrutioy and approval of action plans of the individuals
bemg controlled before they can undertake a coome of action. Examples indude the
appraval by municipal sathoritics of plans for the construction of propertes prior o
l'luiHing :nmml:ncirl‘g or the apepru-n] b_r u totor of a disseriation p|:m priur 1o the
student heing authorized to embark on the disertation.

Action accourirhility invobves defiming actions that are scceptable or unacceptable,
observing the actions and rewarding acceptable or panishing unaccoptable acbhons.
Exumples of action accountability include estzblishing work rules and procedurcs and
company codes of conduct that employees must follaw.

Action controls that focus on prevenring undesimble behaviour are the sleal form of
control because their aim s io prevent the behaviour from ucl:ur:ing. TI'!I::f are
prefernble to detection controls that are applicd after the occurrence of the actions
because they avoid the costs of undesirable bohaviour, Nevertheless, detection
controls can still be useful if they are applicd in 2 timely maneer o that they can lead
1o the carly cossation of undesirable actions, Ther existence also discourages indi-
wufuals from engagmg in such actions.

Personnel, cultural and social controls

Clan and social controls are the second types of controls descrtbed by Ouchi. Clan
contrels are based on the belief that by fostenng a strong sense of solidanty and
commitment towards organizational goals people can become immersed in the
interests of the organizaton. The main feature of clan controls & the high degreo of
crupln:p.'c diu'.ipii.nr attaincd I.11mug]'|1|1|: dedication of cach indvidual bo the inberesis
of the whole. At a less extreme Jovel clan controls can be viewed 25 corporate caltures
or a special form of socinl coniral such as the selocton of poople who have already
been socmalized into adopting particular norms and patterns of behaviour to perform
parboular tasks. For example, of the only staff promated to managemal level arc those
who display a high commitment to the firm’s objoctrves then the need for other forms
of contrisls can be reduced, provided that the managers are committed to achieving
the ‘right” ohjectives.

Merchant adopes a similar approach 1o Ouchi and dasifees personmel and cultural
contralsas 2 second form of control. He defines personnel contrals as belping employees
div a good job by bailding on emplovees’ natural tendencies 1o contral themsehes. In
particular, they cnsure that the employees hmve the capabilitses {in terms of intcfigence.
qualifications and experience) and the resources pecded to do a good job. Merchant
identifics three magor meothods of mmplementing personmel controls. They are selection
znd phlzmt. L'rainin.; and ]nl'l r.'vuig,rl and the prm'isiun al the MCCSSATY TESOUNCES.
Selection and placement imvohves fnding the right poople to do o specified job, Training
caun be used o ensore that employees know how b perform the assugned tasks and o
make them fully aware af the nesults and actions that are expected fram them. Job design
entails dessgneng jobs i such away that employees are able to undertake their tasks with
@ high degrec of success. This requires that jobs are oot made oo complec, soerus or
hadly defined =0 that employees do mot know what s expected of them.



458 CHAPTER 17 MANAGEMENT CONTROL SYSTEMS

Cultural controls represent a set of valoes, socinl norms and heliefs that are
shared by members of the organization and that influence their actons. Cultural
comtrals are exercised by mdmviduals over one another - for cxnmple, procedures
used by groups within an organization to regulate performance of their own
members and to bring them into line when they deviate from group norms. It s
apparcnt from the above description that cultural controls ane virtually the same as
social controks.

Results or output controls

Chutput or results contrels myvabve collecting and reportng information aboat the
outcomes of work effort, The major advantage of results controls = that sensor
managers do pot have o be knowledgeable about the means required o schicve the
desired results or be imvohved in dircctly obserang the actions of subordinates, They
merely rely on output reports o ascertam whether or mot the desired outcomes have
been achieved. Management accountmg control systems can be described as o form of
oukput controls. T}lbr are r|1|.'d|:|:f defemed in manckary terms such as revenues, cosls,
profits and ratios such 2 return on iovestment. Results measeres also include non-
acoounting measares such as the number of units of defectve production, the number
of loan applications processed or ratio measures such as the number of customer
deliveries on time as a percentage of wotal dediverics.
Results contrals invalve the following stages:

1 establishing resubts {i.e. pedformanos ) measures that minimes undesimble
behaviour;

establishing pecformance targets;

measunng performance;

= w K

providing rewards or punishment.

Ideally desirable hehaviowr should improve the performance measure and unde-
smible behaviour should have o detrimental effect on the measure. Withowt the
Ercard-shage n:qui:mcn.i of a pre-set pcrfcwmamx gt individuals do pot know
what to nim for. Various rescarch studies suggest that the existence of a cleardy
defined quantitative target is likely to motivate higher performance than vague
statements such as “do your best'. 1t is also diffscult for enployees or their supenors
1o interpret performanees unless actual performance con be compared against
predetermined standards.

The third siage specified above relates to measuring performance. Ahality o
measure some oulpuls I:H:I:th-:!_l,- comstrams the use of results measures. For
exumple, it can be extremely difficult i measure the owtpats of support departments,
Consider o persennel department. The accomplishments of the department can be
difficult to measure and other forms of control might be preferable. Merchant
suggests that to evoke the mght behaviours results measures should be precass,
ohjoctrve, timely and understandable.

Whalst 1HF% accuracy is not essential, measarements shoald be suffoently accurate
far the jally et l\cq_uin:d 1If measares arc nat nLFE:innﬂ'_\- pn:l:iu 1]1&'_!,- will have hitike
information value and may lead to managers mesevaluating pedformance. Measures
should alse be abjective and Free from bias, Where performance 15 self-measured and
reported there is 2 danger that measures will he biased. Ohjectivity can be mercased by
performance being measured by poople who are mdependent of the proces being
measured. Timeliness relates to the time lag between actual performance and the
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FIGURE 17.1 A cyherttenic conmrol sysemt

Inpui — % Pooss —— = Duiput
\J
Foadback Atomate Feachack
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reparimg of the results. Sigmficant deluys in reporting will resalt in the measares losing
masst of their motivatonal impact and a lengthy delay m taking remedial action when
autcomes deviate from arget. Finally, measures should be understandable by the indi-
widuals whose hehaviowrs are being controlled. If measures are not understandable i is
unlikely that managers will know how their actons will effect the mensure and there is
& d:mg;r::r that the measures will losc their motvabonal :irup.'u:l.

The fimal nage of resalts controls invobes encouraging cmplovees to achicve orga-
neatsonal goals by having rewards (or panishments) linked to theer succes {or failure)
in achseving the results measures. Organcational rewards inclede sabary increases,
homuses, promotions and recognition. Employees can abio derve intrinsie rewards
through a sense of accomplishment and achicvement. Punshments inclode demo-
s, failure to obtain the rewnrds and possibly the less of one™s job.

Cybernetic control systems

The traditional approach m the management control Rerature hos boen o view
results controls as n smple cvhernetic system. In describing thes process authors often
usc a mechanical model such 25 a thermostat that controls a central heating system as
a resemblance. Thas process is illustrated in Figure 17,10 You will see that the contral
system consssts of the following clements:

L The process (the rooms lempertune) is continaally monitared by an
automabic regalator (the thermostae ).

2 Deviabons from a predetermined level (the desired temperature) are identificd
by the automatic regalatar.

3 Corrective actions are started if the output s not equal to the predetermined
level. The automatic regulator canses the input to be adjusted by taming the
heater on f the temperature falls below a predetermaned level. The hoater is
turmed off when the autput (temperatare) Dm'n:r_pumh with the
predetermined level.

The outpint of the process s monitored, and whenever it vanes from the predeter-
mined kevel, the input s avtomatecally adjested. Emmanuclerad. {19940 state that four
conditions must be savisficd before any process can bo saud o0 be controlled. Fiest,
ubjl.':tir:s [or the process bci:ng controlled must cast. Without an amm or purposs
control has no meaning. Secondly, the ootput of the process must be measurable in
terms of the dimensions delimed by the objectives. In other words, there muost be some
mochan=m for ascertaming whether the process is attaining is objectives. Thirdly, a
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predictive mode] of the proosss being contrelled 15 required so that cawses for the nen-
attainment can be identificd and proposed corrective actions evaluated. Finally, there
must be a capahbility for taking action so that devintsons from ohpectives can bc
recluced. Emmanuel er al. stross that if any of these conditions are not met the process
camnol be considered to be ‘in control”.

Result controls and therefore management accounting contrels resemble the ther-
mostat control model. Standards of performance are determined, measurement
systems monitor performance, compansons are made between the standard and
actual performance and feedback provides information on the variances. Note that
the term varisnce is wsed to describe the difference the standard and actual
p-:rﬁm'rnancz-nd' the actions that anc h:jrg maasurcd.

Feedback and feed-forward controls

The cybemetic system of contral descethed in Figere 17.1 = that of foodbeck control.
Feedback control imvalves monilaring outpats achseved against desired outputs 2nd taking
whatever corrective acton is necessary if o devintson exists. In feed-Forwand ol
insstead of actual cutputs being compared against desired cutpais, predictioms are made of
what cutputs nre expected 1o be at some future time. H these expectations differ fromwchat
i desired, contral actons are taken that wall minimize these differences. The objecive =
for comtrod to be achicved before any deviations from desired cutpats actaally occwr. In
other words, with fecd-forward controls likely errors cin be anticipated and steps taken to
avanc Ih-u'rl.. whereas with fecdback conirols actual corors are semtshed after the cvernt and
carrective ackion is taken b imphement futare actmns o achieve the desired outputs,
Feed-forward control requeres the use of a predictive madel that is sulhcicntly
noourate fo ensure that control action will improve the ssuatson and not cause it o
detenomte further, A magor mitation of feedback contral s that crrors are allowed
tor accur. This = not a sgnificant problem when there s a short tme lag between the
occurrence of an error and the dentification and implementation of corrective action,
Feed-lorward contral is therefore pﬂ:Ezml:!h: when a nigniflmt time hg_ ooours. The
buadgeting process is a fecd-forward contrel system. To the extent that outcomes fall
short of what is desired, alternatives arc considercd unbl a badget is produced that i
expected to achieve what is desired. The comparison of actual results with budget. in
identifying variances and taking remedial action to ensure that foture outcomes will
conform with budgeted outcomes s an illustration of a feedback control system. Thies
acoounting contrel systems consist of hath feedback and feed-foesard contrels.

Management accounting control systems

Although cutput contrals predominantly consest of management accounting controls
the latter have not been examined m detad. To enable you to enderstand the role that
managemeni a:nunr:liug comtrol sysloms paay within the overall control process thss
chapter has mitially adopeed a broad approach 10 descoibing management contral
systems. W shall now concentrate on management accounting control systems which
represcnt the predominant controls in mest organizations.

Why urc accountmg contrals the predominant comtrols? There are several reasans.
First. all organzations need 1o cxpress and aggregate the results of o wide rnge of
dissimilar actrvitics using o common measure. The monclary measure mects ths
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r\cql.l-u\cml:r:L Secomd, pruﬁ!abiﬂ‘l:.l and |;qui|:|it_\- are cssential io the success of all VTR
wations and fmancial measures relating to these and other arcas are dosely manitored
by stakeholders. It is therefore natoral that managers will wish o monztor performance
in manctary terms. Third, financial measures also cnable a common decison rule o be
apphicd by all managers when considerg alternative courses of action. That =, a
course of action will normally benefit a ferm andy if 0t results in an improvement in s
Tmancial performance. Foarth, measuring results in finanaal teems enables managers
1o be given more astanemy. Focusing on the outcomies of managenal actions, summa-
rized in financial torms, grves manogers the freedom bo take whatever actions they
consider to be appropriste to acheeve the desired nesults. Finally, catputs expressed in
financial teems continue o he cffective m unceram environments even when it is
unclear what course of action should be taken. Financial resules provide 2 mechanizm
o indscate whether the actions henefited the organzaton.

Responsibility centres

The complex envircmment in which most businesses operate today makes 5t viraalhy
impassible for most firms to be controlled centrally. This is bocause it is not peessble
for central management to have all the relevant micrmation and tme to determene
the detzibed plans for all the organization. Seme degree of decontralmation is cxseatial
for all bat the smallest firms. Organgatons decentralize by creating responsibibity
centres. A respensihility centre may be defined 25 a unit of a firm whene an ndivedual
manaAger is held n:lpnrlsiﬂc for the unit's pcrfurrnan::. There are four types of
responsibility centres. They ana:

1 costor cxpensc centres;
2 revenue centres;

3 proht contres;
4

imvestment centres

The creatson of mspunsibi.]ily centres is 4 fundamental park of mamagement
accounting contral systems. 1t is therefore important that you can distinguish between
the various forms of responsdbility contres.

Cost or expense centres

Cosi or expense cemires arc l\clpurluwh-ﬂily centres whose MAMNARErs idrg |1|:||.1'r|.'|||_|.'
accpuntable for coly these costs that ane under theer control. We can detinguish berween
twer bypes of cost contres —standard cost centres and discretionary cost centres. The main
Features of stnndard cost centres are that output can be measured and the input requered
1o produce cach unit of ouput can be specificd. Control s exervised by comparing the
standard cost {that s, the cost of the inputs that sheadd have been consumed in producing
the output} with the cost that was acrually meurred. The ddference between the actual
cost and the standard cost 15 described as the surionce. Standard cost contres and
variance analysis will e discused extensvcly in the nest chapeer.

Standard cost centres are best surted to units withen manufacturing firms hat they
can zlso be established in service mdustries such as unis within banks, where ostpat
can be measured in terms of the number of chegues or the number of loan applica-
trans processed, and there are also well defined input-output relationships. Althowgh



462 CHAPTER 17 MANAGEMENT CONTROL SYSTEME

oist centre manzgers are nasd avoopuntable for sales revenues I]'lc'_\- can affect the
amount of sales revenue gemerated if quality standards are oot met and cutputs are
not produced according 1o schedule. Therofore qualsty and timelines non-fenancial
performance measures are alsa required besides financial measures.

Discretionury expense centres are those responsbdity cost contres where satput
cannot ke measured m financel terms and there are no dearly observable relatsonships
between inputs (the resources consumed) and the outputs (the resulis achicved).
Control normally takes the form of cosuring that actual expenditure adheres w
hudgeted oxpenditure for each expense category and alo ensuring that the tasks
assigned to cach centre have been successfully accomplished. Exmmples of discre-
liur:a.r_\.- centres inclade aﬂ\trlisa'ng amd pul!li:il:_r and research and ﬁc\-:!nprm:nt
departments, You should note that in discretionary contres underspending against
budget may not necessandy be a good thing since this may reselt in a lower level of
semvace than that originally planmed by management. For example, underspending on
rescarch and development may indecate that the amount to be spent on rescarch and
dievelopment has not been followed. One of the major problems ansing in dscretionary
cxpense contres s measuring the effectiveness of exponditures. For example, the
ruarh:l.iu; suppork d:paztmunt my nisk have exceeded an a.d\r:ﬂi:irla bu.dg,d bt thes
does oot mean that the advertising expendsture has been effective. The advertising may
have been incorrectly tnved, it may have been derected to the wrong audience, or ft may
hawve contained the wrong message. Determining the effectiveness and efficiency of
dscretionary cxpense centres is anc of the mass diffsoalt areas of monagement coatrol.

Revenue centres

Hevenue centres are respansibility centres where managers are accountable only for
financial outputs m the form of generating sales revenues. Typical examples of
revenue contres are wheno regsonal sales managers are accountabls for sles within
their regions. Revenwse contre managers may also be held accountable for selling
cxpenscs, such as salesperson salames, commissions and order-getting costs. They are
nod, hnnrnﬂ:r. made accountable for the cosi of the g,und: amd services that Lh.:j'sdl

Profit centres

Baoth cost and revenue centre managers have hmited decsion-making authority. Cost
cenire managers are accountable only for managing inputs of their contres and deci-
sians m]atiﬂg bo outputs arc made b}' other units within the firm. Revenee contres anc
accountzble for sclling the products or servioes but they hove no controd aver therr
manufacture. A significant increase in manageral autonomy oocurs when unit
managers are grven responsihility for both production and sales. In this siteation
managers are normally free to sct selling prices. choose which markets to sell in, make
product-min and output decisions and select supphors. Units within an organization
whose managers are acoountable for both revenwes and costs are called profit centres.

Investment centres
Imvestment centres are respansihity centres whese manngens are responsshle for both

salies revenues and costs and, in addigtion, have responsdhibity and authority to make
warking capital and capital investment decisions. Typical investment centre perfosrmance
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measures indude retumn an invesiment and cconomic value added. These measures an:
influenced by revenuoes, costs and asets employed and thus reflect the responsibility that
managers have for both generating peofits and managing the investment base.
Imvestmicnt centres represent the highest level of managerial astonomy. They include the
comprany as a whole, aperating subsdmrics, operating groups and divesons.

The nature of management accounting control systems

Management anml.miin.g contral sysboms hame two core elements. The fist s the farmal
planming proccsses such as budgeting and loog-term planning that wens deserdbed in the
previows chapier. These processes are used for establishing pedformance expoctations
for nl.mlu:lli.ng performance. The second is responsibilsty accounting which mvohves the
creation of nesponsibility contres. Responsibality contres cnable sccountability for
fmancial resulis and outcomes o be allocited o indraduals throughout the organs-
mtion. The objective of respensihility accnonting & to accumulate costs and revemies
for each endivadual :r\clpnﬂ:ﬂ:iﬁt_!,- centre so that the devations from a p-rrﬁnarnarscn
target | typically the boudgel) can be attributed 1o the individuz] whi is sccountable for
the responshility cemtre. For cach responsshility centre the process mvohies sctbng a
performance targel, measuning performance, comparing performance against the
target, analysing the varanoes and taking acton where signeficant variances exist
between actunl and target performance. Financial performance targets for profit o
investment centres are typacally m torns of profis, return on iovestmsont o coonomic
value added whereas p:!fmrnaun: targeis for cost cemtres are defined in terms of costs.

Resporsibility scoounting is implemented by sssuing pedormance reports at frequent
intervals {normally menthly) that inform respansibality contre managers of the deviations
Iram budgets forwhich they 2re accountable and anc requared so take action. An example
of 2 perfurmance report sswed bo o cost contre manager s presented in the bower sectmn
of Exhibit 17.1. ¥ou should note that at sucoessieely higher levels of management less
detailed information s reported. You can see from the upper sections af Exhibit 17.1 that
the informaton s condensed and summuarzed as the resals r:|al1'ng tothe r:!ponsihdﬁl'_l.-
cenire are reparted at higher levels. Exhiba 17.1 anly includes fnancial mformation. In
addibion noa-linancial measares such o thase relating o quality and amelnes may be
reparted. We shall look at nem-Financial messures in more detzil 2 the end of this chapter.

Responsibility ccoumting mvalbes:

# distmguesshing hetween those items which managess can control and for whach
they should be held 2ccountable and those items aver which they have no
contral and for which they are not held accountable;

» determining how challengng the financial targees showld be;

# determming how much influence managers should have m the setting of
fimancial 1argees.

We shall now examine cach of these ibems in detail.

The controllability principle

Fesponsibility sccounting is based on the application of the controllability principle
which means that it = appropriate to charge to an area of responsibility n:m|y thase
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EXHIBIT 17.1
Rexpansibiliry
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Carrent Year to This Year tm
manith date menth date
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cusis thal arc sipi:rlﬂnll:r influenced |:r_\- the mianageT af that r:!pnrﬂihiﬁt_\- centre. The
controllability principle can be implemented by erther ehminating the uncontrollable
items from the arcas for which managess are held accountable or caleulating theis
cHects so that the reports dstinguish between controllable and uncontratlable tems.

Applying the contrallzhality principle & difficult in practice because many arcas do
not fit neatly meo eiher controllable and uncontrollable categories. Instead, they are
partially contrallable. For example, even when outcomes may be affected by occur-
rences putssde o manager's contral; such as compettors” actions, price changes and
supply shortages, managers can take action to redwce their adverse effects. They can
substitute alternative matcrials where the prices of raw materials change or they can
manttor and respand to competitors’ actions, 1F these factors are categoreed as
uncontrollsbles managess will be motivated mot to try and mfluence them. A further
prablem is that even when a factor is clearly uncontrollable, 1 is difficult to measurc in
arder 1o highlight sts impact on the reported outcomes.

Dealing with the distorting effects of uncontrollable
factors before the measurement period

Management can attempt 1o deal with the distortmg effects of uncontrollables by
making adjustments either before or after the measurement period. Uncontrollable
and controllable factors can be determined prios to the measarement period by spec-
ifving which budget line items are o be regarded as controllable and uncontrallable.
Unecomtrollable items con either be excluded from porformance reports or shown ina
separate section within the performance report so that they are clearly distin-
gusshable from controllable items. The latter appraach has the advantage of drawang
managerial aitention to those costs that a company moars to suppart their activities.
Managers may be able to mdirectly influence these costs if they are made aware of
the sums imvedved.

How do we distinguish between controllable and uncontrollable items? Merchant
suggests that the following general mle should be applicd o 2ll employees - *Held
emphyyees accountable for the performance areas you want them to pay atlenton te.”
Apphing this rule explains why some organgations asign the costs of shared resource
pouls, such as adminstrtve costs relating to personme] and data processing depart-
ments, to responsibility centres. Assigning these costs authorizes managers of the wser
responsibality centres to question the amount of the costs and the quantity and quality
of sorvices suppail:d. In addition, r:!.'p-un:li:i]it_!,- conbres arc ﬂisl:uu:ragxd {rom rnak:in,g
unmeccssary requests for the use of these services when they are 2ware that mereases
in costs will bo assigned to the users of the sermces.

Dealing with the distorting effects of uncontrollable
factors after the measurement period

“Varmnce analyss and Aexible perfoemance standards can be wsed 10 remove the effocs
of uncontrallable factors from the results measures afier the measuroment perind.
Vuriance analysis seeks to analyse the factors that cause the actual resalts 1o differ
from predetermined budgeted targets. In parboular, variance analysis helps to distin-
gu-uh. between controllable and uncontrallable tems and iﬂ-rndi‘fy those indnaduals who
are accountable for the variances. For example, variances analysed by cach ype of cost,
and by their price and quantzty cffccts, enables variances to be traced to acoountable
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Responsibilty cost contral systems In Ching

Becouse of the previous lack of effectve control of expenditure by the Han Dan
Company a system of resparsibility accounting and standard costing was intro-
duced m 1980, The hasic prnciples underlying the responsibility cost canirol
system meluded: {1} seiting cost and profit targets { responsibility standards) that
take inta account market pressures; (2} asssgning target costs o varoos levels of
responsibility centre: (3) evaluating performance based on fulfilment of the
responsshility targets; and (4) mmplementing o reward scheme with buali-in
incentive mechansms. In order to facilitate performance measuremont and
evaluation, non-contrellable common costs were excludied from the respons-
biiit_!,- cosis d:mmpmd within pri.muq' pu'odu:li.on factories. Rc:pnuﬂﬁﬁt_\.-
contracts hetween factory managees and managers at bower levels must alse be
ugnold. Breakdown of the apgregated rosponsibalsty targets to all profit centres
and their suhordinates are conducted by the Department of Finance and
Accounting. In addition, the department s responsible for monthly and yeardy
reporiing of the coscution resalts of the responsibility cost control system. talso
reports and analyses the vanances between actual outcomes and responsibiliny
targets, and determines the necossary bonus rewards (or penalty) for cach
responsihality centre in terms of the fulfilment of the cost and profit targeis
ugmod by managers. If a responsibiliy contre or individual worker fails to meot
the cost targets speaficd m the responsshility contracts, all bonus and other
benchits relating to the responsshiity unit or worker will be forfered.

Soere: Adapied from . fun Linand ¥ ¥u (2002}, Respamsibiliy cos conienl system in Chine

2 e of MANAEEMED 3000ureing applicason, Maasyement Arrmwstiag Reeech, Yol 13, Mo 4,
PIp. S47-6T.

indnaiduals and also o isolate those vamances that are due 10 uncentrollable foctoes.
Varianoe anabysis will be dscuseed extensaocly in the next chapeer.

Flexible performance standards apply when targets are adjusted to reflect varna-
bions in uncontraolksble factors ari:i.ng from the circumstances not I:m-inand when the
tzrgets were set. The most widely used flexsble performance standard s b use Rexible
budgets wherehy the uncontrallable volume effects on cost behaviour are removed
[From the manager's performance reports. Bocause some costs vary with changes in the
lewel af activity, it 15 essential when applving the contrallability principle to ke ino
acoount the vanabidity of costs. For example, if the actual level of activity s greater
than the budgeted level of activity then those costs that vary with actvay will be
greater than the budgeted costs parely hecause of changes in activity. Let o= consader
the simplificd situation presented in Example 17.1.

Assuming that the increass n activity was due to an increase i sales volume
greater than that antscipated when the budget was set then the imcreases in costs
arming, from the volume change are beyond the contral of the responsibility conire
manager. It is dearly inappropnate to compare actual varable costs of £105 0 from
an activity level of 24 000 units with budgeted vardaehle costs of £100 000 from an
activity level of 20 000 units. Thas would incorrectly suggest an overspending of £5000.
If managers are bo he made responsible for their costs, it is essential that they are
respansible for pedommance under the conditions in which they worked, and mot for a
performance based on conditions when the budget was drawmn up. In other words, it =



FTHE COMTROLLAEILITY FRINCIFLE 487

An ftem of expense that s included in the budget for o responsibility contre. S0 MPLE AT

varses directly in relation 1o activity at an estimated cost of £5 per uwnit of cutput.
The hudgeted monthly level of actmvity wis 20 (00 units and the actual bevel of
activity was 24 (00 units at a cost of £106 0

misleading 10 compare actual costs at one level of activity with budgeted coses at
anather level of activty. At the cod of the penod the onginal budget must be adjested
o the actual level of activity to take into account the mpact of the uncontrodlable
volume change on costs. This procedure is called flexible budgeting. In Exnmple 17.1
the performance report should be as follows:

Burdgeted expenditur: Actmnl expenditare
{flexed ta 24 (00 units) {24 000 umits)
£120 {0 E105 (O

The budget is adjusted to reflect what the costs shauld have been for an actual actvity
af 24 (00 umits. This idicates that the manager has incurred £15 000 less expondsurc
than would have been expected for the actual level of activity, and a favourable
variance of £15 OM) should be recorded on the performance report, nat an adverse
variance of £5000, which would have beem recorded of the onginal budget had not
been adjusted.

In Example 17.1 ot was assumed that there was only onc variable item of capense,
but in practice the budget wall inclede many different expenses including fved, semi-
variahle and variable experses. You should note that faed expenses do notvary in the
shart-term with a.n:liril]' and therefore the ﬁudgct should remam und'lamg;ﬂl far these
eagpenses, The budget shoald ba Aexed only for variable and semi-variahle expenses.

Guidelines for applying the controliability principle

Dhealmg with uncontrllables represents ane of the most difficult areas for the design
and upl:ral:inrl. of managencnt a:nm.lntin.g_ control sysboms. The Euih:rwirla gu.iticﬁ:m::
published by the Report of the Committes of Cost Concepts and Standards in the
United Stabes m 1956 still continues o provide uschul guidance:

L If a managercan comtnd the quontity and price peid Tor a serece then the
manager is responsible for all the expenditure incurred for the serice.

2 If the manager con control te guamtity of the service bt mot tie price paid for the

scrvice then only that amount of difforence betwecn actanl and budgeted

l:::pcndil.umc that = due io usage should be idenisfied with the AMmEET.

1f the manager camnot corrol either the quaneity or the price paid for the

service then the expenditure s uncontrallable and should not be identihed

o

An cxumple of the lntter situation is when the costs of an industrial relations
department are apportioncd to a department on some arbitrary basis; such arbitrry
apportionments are likely to result in an allocation of expenses that the managers of
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r::pnruibiﬁt_\- centres may miod be able to inflaence. In addeton to the abave guil:‘d:in.m
Merchants's general rule should also be med as a guide - “Hold emplovees
accountable for the pedformance ancas you want them bo pay attentson o

Setting financial performance targets

There s substantsal evidence from 1 large number of stisdies that the castence of a
diefincd, guantitative gool or target is likely to maotivate higher levels of pedformance
than when no such targel 15 slatod. I':uph.' pc:{urrn betier when I.11E.j' have a |:||:,:|.r|r
defined goal to aim for and are aware of the standards that will be wsed o imerprer
their performance. There are three approaches that can be wsed to set financial
tzrgets. They are targets desived [rom engincering studes of input-outpat relation-
ships, targets derved from historical datn and targees derved from negotiations
hetween superiors and suhordinates.

Engineered targeis can be used when there are clearly defined and stable
inpu!-mllput n:|a!iumhip:. such that the in|:||.|.1s n.'quin:d can be estimated vdin:n:l:l:h,I
From product specifications. For example, in o fast-food restaurant for a gren oatpat
of hamburgers it is possible to estimate the mputs required because there s a physscal
relationship hetween the ingredients such ax meats, buns, condiments and packaging
and the number of hamburgers made. Input-output relationships con also be estah-
Ished for labour by closely obserang the processes to determine the quantity of
labour that will be reguired for 2 given output

Where |:||.'ar|.f defined i.!1p|.|.1ﬂutpﬁul r:!a!inr:ships do not exist ather a.pprna:h.m
must he wsed 1o set financiad targets. One approach = o wse Bistorical torgets derived
directly from the results of previows periods. Previous resulis plus an increase for
expected price changes may Form the basis for setting the targets or an improvement
[zctar may bo incorporated inte the estmate, such as previous penod costs bess a
reduction of 109, The disadvantage of usng historical targets s that they may melude
past incthicicncies or may encourage employees 0 underperform o the sutcome of
cfficient psrfnmuncc ma pn:r;wu: prrind s uscd as a bass for sl:-lling & mars
demanding target in the next period.

Megotinted turgets are sct based on negotmtions between superiars and subordi-
nates. The majar advantage of negotiated targets is that they address the mformation
asymmectry gap that can cxst between supersor and subordinate. This gap arises
because subardinates have more information than their supenors on the relationships
between outputs and inputs and the constramis that exst at the operating bevel,
whercas !upr:r.im: have a broader view of the utsani:atinrt us 2 whiole and the resource
construins that apply. Megotinted targets enable the information asymmetry gap o be
recluced so that the targees sot incorporate the constrints applying at bath the opera-
tional level and the firm as o whole. You should refer back 1o the previous chapter for
a more detailed discussion of the nogotiation process.

Targets vary in their kevel of difficulty and the chosen bevel has o signeficant effect
on mativation and performance. Targets are considered 1o be moderately difficult
{or hig}ll‘_\- ar]'l;c\-ahh] when thcjl are set at the AFCELRD lewel wf p::rrnrrnml:n for a
given task. According to Merchant (1990} moest companies set thoir annual profit
budgets targets at levels that arc highly achicvable. Their budgees are sct to be chal-
lenging but achievable BO-50 per cent of the tme by an effectne management team
waorking at a consistently high bevel of cffort. Targets set at levels above avernge ane
labelled as diffscult, tght or high, and thase set below avemge arc classed as casy,
lonse ar low [Chow, 1983).
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FIGURE 17.2  The effecr of budger difficialty on performance.
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The effect of the level of budget difficulty on
motivation and performance

The fact that a financial target represents a speeific quantitative goal gives it a strong
mativatonal potential, but the wrgets sct must be accopted if managers arc o be
mativated to achieve higher bevels of performance. Unfortunately, it = not possible to
spocily exactly the optimal degree of difficulty for fnancial targets, since task uncer-
ia.irlt_l.- and cultural, nzgarliul;un:ﬂ and p:r:nnaﬂl:_\- factors all affect an individual
manager’s reaction o a fmancial arget.

Figure 17.2, derved from Oitley ( 1957}, shows the thooretical relatsonship botween
budget difficulty, aspiration bevels and performance. In Figure 1720t is assumed that
performance and asparation levels are identical. Mote that the aspiration level relates
1o the personal goal of the budgetee (that &, the person whe s responsible for the
budget). In other woeds, it is the level of peefarmance that they hope to ttan. You will
see from Figure 17.2 that as the level of budget difficulty & increased both the
hudgetees” aspiration level and performance mercases. However, there beoomes a
point whore the budget is pereeived as impassible 1o achieve and the aspiration level
and performance dechine deamatically. It can be seen from Figure 1722 that the budget
level that motivates the best level of performance may not be achievable. In contrmst,
the budget that is cxpocted 1o be achieved (that is, the expectations budeet in Figure
17.2) motrvates a lower level of performance.

T moirvate the best level of actual prrfnmmu.'. |:||:rn:u1|:|i.ng I:!udg,rls should be sct
and small adverse variances should be regarded as a healthy ssgn and not as something
10 he avoaded. IF budgcts are always achieved with o adverse vanianoes, this mdicates
that the standards are too leose to motivate the best possble resulis.
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Participation in the budgeting and target-setting process

Participation relates bo the cxtent that subordmates or budgetees are able b influence
the figures that arc incorporated m their budgets or targets. Parbcipabion = some-
times referred to as bottom-op budget setiing wheeeas a non-partcipatory approach
wherchy subordinates have lotile influence an the larget-sciimg process s sometimes
called top-down bodget serfing.

Allowing individisals to participate in the setting of performance targets has several
advantages. First, mdiveduals are more lkely to aocept the targets and be committed
1o achicving them if they have been myvalved i the target-scitmg pracess. Scoond,
participation can redwoe the information asymmetry gap that applies when standards
are mmposed from above. Subordinates have more miormation than their sapenos on
the relatianships between outputs and inpats and the constramis that exist at the oper-
ating Jevel whercas the superiors have o broader view af the aorgantzation as a whole
and the resource constraints that apply. This information sharing process conbles
mare effoctive Largets to be set that attempt to deal wath both operational and cegani-
aational constraints. Fmally, imposed standards con encournge nogative attstudes and
result m demotvation and alienatsen. Thes in tum can lead to 2 rejection of the targets
and poor performance.

Phrl;:ipaLim has been advocated bj'rn:my writers ns a means of malirl.g tasks morc
challenging and grving individuals a greater sense of responsibility. For many years
participation m decmsion-making was thought 10 be a panacea for effective orgamiza-
tional effort but this school of thought was later challemged. The debate has never
heen resohed. The belevers have never boen able to demonstrats that particapatson
really does have a positive effect on productivity and the sceptics have never been able
1o prove the opposite {Macintosh, 1985). The cmpirical studies have prescoted
:nnﬂicii.ng evidence on the usclulness of pﬂ:Licipatian i the managemenl process.
For every study indicating that participation keads o better attitudes and impeaved
performance, an alicenative frequenily caists suggesting the opposite.

Because of the conflicting fndings relating o the effectivenes of participation
rescarch has tended 1o conoentrate on studying how vanows factors influcnce the
cifectiveness of participation. Hopwood {1978) identified the importance of the wark
sitwation in determining the appropriateness of participaton. He states:

1w higlely progremmed, emfromanenielly end tecfmologionlly connmined anear, where
speed and detailed contred are essentinl for efficiency, participative approeches may
have much lexs b affer from the point of view of the more sconomic apects of
organizational effeckvenesy .. v comtrat, in areas where Jexdhiliy, innovotion and
e coprcity to dew! witlh anoicipried probiomy oe impadend, ponticipalion b
decivian-making may affer a more immediate ohd mare nerrowly ecanomic payaf]
than more authorianizn siples.

The evidence fraom the various stodies suggests thal participative styles of
management will not necessarily be more effectswe than ather stybes, and that partici-
patnee methods should be used with care. [t = thercfore necessary to identify those
situations where there is evidence that partcspative methods are effective. rather than
to introduce universal application mto organizations. Participation muost be used
selectively; but s it is wsed in the night crcumstances, it has an enormous potontial for
tnu:mmgiu.g the commitment o urprrizalinna] 3m|L im.ptmrhg attitudes towards the
hudgeting system. and increasing subsequent performance. Note, howewver, at the
stage that partcipation docs suffer from the limitation that performance is measured
by precisely the same standard that the budgetoe has been mvolved in setting, Thes



NOM-FIMANCIAL PERFORMANCE MEASUREE 471

gi\-:s the budg;nh:c the npp-u!iunil'_ﬂu qunl.iat: lower 1a:3:t:lhat:im:r\casc the pml‘.u—
hilsty of target achicvement and the accompanying rewards. Therefore an
improvement in perflormance — in terms of comparison with the budget — may result
marely from a lowering of the standard. Ideally external reference points should be
available, since ths can provide an mdication as b whether the partscipation process
leads to low performance becawse of loose standards.

Non-financial performance measures

Earlier i this chapter it was pointed out that performance reports (such as the one
illusirated in Exhibit 17.1) should nat include only financial measures, In addition,
non-fnancial measures should also be reported. There = a danger that if performance
reports include only those tems which can be cxprossed in monetary enns, managers
will concentrate on enly these vanables and ignore other important variobles that
cannot easily be quantificd 10 monetary terma. 1t is always possible to obtam short-
ferm -u'n.puumcrntnh m cost control |:r_\- hierarchical pressure o cut cosls and raise
praductivity, but this will eventually bave negative cffects on managerial performanoe
in the form of adverse motvatonal changes, increased labour turnover and redoced
praduct guality. The problem is that reductions im costs are measured and meluded in
performance reports, but the state of the momle of a department cannot casly b
measured. Performance reports should therefore be broadened to incorporate other
variahles besides costs and revenees. Unforiunately, performance repoets based only
on costs and revenues do not gi'\t a sufficient mdicatson of the future results that can
be expected from present actsons.

Financial summaries of perdformance provede only o limeted view of the cfhciency
and effectiveness of actual operations. Consider a situation where a purchasing
department regularly achieved the budget for all expense items. The message from a
responsibility performance reporting system that incorporates only financial
measures saggests that the department was well managed. However, the department
pra'r;rﬁ:ﬂ a poor service 1o the pmdu:linr: I!l:purl:rrtcnls. Lonw-cast :up_p]i.crs WEre
selected who provide poor-quality matenals and frequently failed o meot dolivery
dates. This caused much wasted offort i chasing up orders and prejudiced the
company’s ahility to deliver 1o its customers on time. To evaluate the performance of
the department there is clearly 2 need 1w incorporate non-financial measures that
prewide mformation on the quality of the service proveded by the department.

In recent years there has been a shift from treating fimancial fgueres as the foun-
datsan for p:rfulm:m:l:- measurcment and contral b In:alina them as anc among a
broader et of measures. In boday’s workdwide competitive eovironment companics
are competing i terms of product quality, delivery, reliabilitg, after-sales service and
customer satskbaction. None of these vanables s directly measured by responsibiliny
performance reporting systems that rely solely on financial measares, despite the fact
that they represent major goals of world-class manufacturing companies. By focusing
mainly on measuring costs, theee & a danger that the performance reporiing system
will motrvate managers bl focus r:n:|usi\-|:ly on cost reduction and iBFIDI\C other
important stratogic manufzcunng goals.

The chamges descrbed above have resalied m much greater emphasis being placed on
nion-financial performance measures that provide feedback oo the key vanables requered
1o compete successhully in today's competitive eovironment. These non-financial
measures foos on such factors as quality, reliabality, flexibility and delivery performana:.
Such factors ar seen s increasingly crucial in today’s competitve environment.
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Activity-based cost management
The content covered in ths section may nn.'|'_l,- be Jpp-!i.:a]'llc o

second-level courses. Please check your course content o
ascortam of you need 1o read this section. 5o far me this chapier the
mazjor features of traditional management accounting control
systems and the mechanisms that can be wsed 1o control costs have
been described. Traditional management accounting control systems focus mainky
on comparing actual results against a presee standard (typecally the budget), identi-
F_!,-i.ng and arlub‘sing vartances and hkin.; remidel achon to cnsure that futurc
outcomes conform with budgeted outcomes. Tradstsonal systems have been criti-
cized becawse they tend 1o be based on the preservation of the stztus quo and the
wirys af porforming exsting activities are not revsewed. The emphasis 5 on cost
contamment rther than cost reduction.

During the 1930s increasing emphasis bas been grven o cost manngement,
where the focus & on cost reduction and continuous improvement and change,
rather than cost containment. Whereas traditional cost control systems anc
routinely applicd on 2 continuous basis, cost management tends 1o be apphed on an
ad hoc hasis when an opportunity for cost reductson is identificd. Cost management
consists of these actions that are taken by managers to reduce costs, some of which
are prioritzed on the bass of mformation extracted From an ABC system.

The carly adopters of actvity-based costing (ABC) used it to produce mare
accurate product {or service ) costs but it soon became apparent to the users that it
coubd be extended beyond purcly product costing to 2 range of cost management
applications. The terms activity-based manngement (ABM) or activity-hased cost
management {ABCMV ) are used o describe the cost management applications of
ABC. To implement an ABM system only the first three of the four stages
described in Chapter 13 for designing an activity-hased product costing system urc
required. They arc:

1 identifying the major actvitics that take place m an organeaton;
2 nssigming costs bo cost poolsicost centres for cach activity;
1 determining the cost derver for each major actety.

Thus, firms can amit the fmal stage of axsigning activity costs to products and adope
ABC solely for cost management withoul activity-based product costing.
Altermatively, organizations can design an actvity-hosed system that incorporates
both ABM and actevity-based product costing, but note that ooly the first three
stages arc required for ABM.

ABM views the busimess as a sct of linked actevities that ultmmately add value o
the customer. It focuses on managing the business on the basis of the actevities that
make up the organization. ABM is based on the premsce that acinities conseme
costs. Therefore by managing activities costs will be managed in the long term. The
goal of ABM 15 to cnable customer nceds to be satisficd while making fewer
demands on organazatsonal resources. Besides providing information on what
activitees are performed, ABM provides information on the cost of activites, why
the activitics are undertaken, and how well th.r_\- are pcz{urmbd.

Traditional budget and control reports analse costs by types of expense for cach
respansibility centre. In comtrast, ABM anahses costs by activites and thus provides
manugement with information on why costs arc incurred and the ostput from the
activity [in terms of cost drivers). Exhibit 17.2 illustrates the difference botween the
comvenbonal analysis and the actvity-bused analyss in respect of costomer order
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processing. The major differences are that the ABM approach reports by ectivities
whereas the tradonal analyss i= hj' depariments. Also ABM reporting s by sub-

activitics bat traditionzl reparting is by experse categones. Another dstingushing
featune of ABM reporting is that it often reports inflormation on actrvibies that cross
departmental boundaries. For example, different production departments and the
distributson department might undertake customer processing activigics. They may
resabae customer p'r\ob|rn1: |13,- c!:p-cdiihg late deliveries. The finance d:pamm:nl
may assess customer crodit worthiness and the remaining customer processig activ-
itics might bo undertaken by the costomer service department. Thercfore the ol
«cost of the customer processing scnaty could be considerably in excess of the costs
that are amgru:ﬂ 1o the customer service department. However, b ssmaplify the pres-
entation it 15 assumed in Exhébn 172 that the departmiental and activity costs are
identscal but if the cost of the customer order processmg activity was found 1o he,
=iy, throe temees the amount as:iaru:d tor the customer sorvice dcpu:l:ncn!. ths would
be impartant information bocause it may change the way in which the managers
view the actwvity. For cxample, the managers may give more attention to nedecing
the costs of custames processing activity.

It 15 apparent from un cxamination of Exhibie 17.2 that the ABM approach
provides more meaningful informabion. 1t gves more vsibilsty to the cost of ander-
taking the activities that make up the organization and may raise isocs for
mianagement action thal are not hig}lﬁ.ﬂl!:d |:|3,- the tradibional anai}‘:i:. For rr.:al'n|_:||:,
why 15 £50 (00 spent on resolving customer problems? Attention-directing infor-
mation such as this s important for managing the cost of the activitees.

Juhnsan (19590) suggests that knowmg costs by activities s a catulyst that even-
tually trggees the action necessury 10 become competitne. Consider a situation
where salespersons, 2 a result of costing activitics, are informed that it costs £50 1o
process a customer's order. They therefore become aware that it is questsonable 1o
pursus orders with a low sabes valee. By climinating many smaull orders, and
concentrating on larger valse orders, the demand for customer-procesing act-
ities should decrease, and Ruture spending on this sctevity should be reduced.

EXHIBIT 17.2
Cristomer oveder
racETETg motivity
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Prior to the introduction of ABM most organzations have been o af the
cost of undertaking the activibes that make up the organizaton. Knowng the cost of
actvitics enables those actiaties with the highest cost 1o be highlighted so that they
can be prioritized for detadled studies 1o meertain whether they can be eliminated vr
performed more efficiently. To sdentify and promtoe the potential for cost reduction
many organzations have found it useful to clasify actinties as cither value addied or
non-value added. Defmitons of what constiates value added and novalue added
uctivitics vary. A common definition is that a value aedded activity is an acthaty that
customers perceis as adding usclulness to the product or service they purchase. For
example, paintmg a car would be a value added activity m an arganization that manu-
Enctares cars. Other definitions are an au:liri‘ty that = I::hgpnFucml:-d E- -cFrl:ir:nl|'_l,- E-3
pussiblle o an activity that supparts the primary ohjective of producing outpus.

In contrast, o moa-valee stded aclivity 15 an actoity whero there 55 an opportunity
for cost reducton without reduceng the product’s service potentsal g the castomer.
Examples of non-value added activitics inchide inspocting, stonng and moving raw
materals. The cost of thes: activibes can be reduced without reducing the value of
the praducis o the customers. Man-value added activities arc cssentially thos: activ-
ities that customers showld not be r::l.p:nll.'d Eo pay for. R:purl'ingﬂu: cost of of non-
value udded octivitics draow management’s attention to the vt amount of waste that
his been tolorated by the organization. This should prioritize those activitics with the
greatest potential for cost redocteon by ebiminating ar carmyang them oot more effec-
tively, such as reducing matenal movements, improving production fows and taking
actions to reduce stock levels. Taking actron to redwos or climinate non-valie added
activities is given top prioeity becanse by domg so the organeaton permaneathy
redusoes the cost it incurs wilh.uutmdn:ina the value of the p'm-dl.u‘l tor the customer.

'?'n | Summary

The folloeang ikons relate to the learning objectives listed at the begimning of the chapter.

® Dhescribe the three different types of controls used in orgamizntions.

Three different categories of controls are wsed - actionbehavioural controls,
persanne] and cul tural controls snd reseltsioutpe controls. With action contrals the
actions themsehves are the foews of contrals. They are usable and effective only when
managers know what actions are desirable (or undeserable} and have the abality 10
make sure that the desirable actions occur {or that the undesimble actions do not
occur). Personnel controls: help employees do a good job by budding an employees”
natural tendences to control themselboes. '.I.'!'l:.].' melude selection and p|a|:|:n1r:nt.
trameng and job design, Cultural controls represent a set of values, socal norms and
belucks that are shared by members of the organeaton and that influence theer
actions, Dutput or results controls involve collecting and reporting informaton
ubout the sutcomes of work effort. They imvalve the following stages — extablishing
resuls and performance targets, measuring pedormance and providing rewards or
punishments based on an employee’s abality o achieve the performance target.

@ Dhescribe a cybemetic control sysiem.

The tradstional approach in the management contred litemture has been boview results
contrals as a simplie cybemebic system. A cybemetic comtral system resembles the ther-
mestat contral madel. Standards of performance are determined, measurement



systems manitor pcr[mman:\c. mmpﬂrimns are mnde between the standard and

actual performance and fecdback provides mformation on the vamances between
standard and actual performance of the actions that are being measared.

Distinguish hetween feedbnck amd feed-forward contruls

Fredback contrel imvolves monnoring outputs achieved agamst desined outputs
and taking whatever cosrective action is noocssary if a deviation cxists. In feed-
forward control, instead of actual outputs being compared against dessred outpuits,
'pn:l:'lil:l.iun.: are made of what Amatpuis arc Elq)-ﬁdl.‘d to be at some future time. IF
these expectations differ from what is desired, control actions are taken that wall
mimmee these differcnoes. The objective is for controd to be achivved before any
deviations from desired outputs actually occur. The budgeting process & a foed-
forward control system. The comparisan of actual results with bedget, in ident-
fying varniances and taking remedial action to ensure futurne outcomes will conferm
with budgeted autcomes, is an dlustration of a fecdback contro] system.

Diefime the foor different fypes of responsibility centres.

A responsihility centre may be defined 2s 2 unit of 2 firm where an individual
manager i held accountable for the units performance. There are four types of
responsibility contres — cost or expense centres, revenue cendres, profit contres and
investment centres. Cost or expense contres are responsibility centres whese
managers are normally accountable for enly those costs that are under theie
control. Revenuc centres are responsibility centres where managers are
accounlable mh’ {or fmancial ouipuis in the form of gl:n.cmlimg sales revenucs.
Typical examples of revenoe centres are where regional sales managers are
accountabbe For sales withim their regions. Both cost and revense centre managers
have lmited decision-making authority. A significant increase in managerial
autonomy occurs when il managers are gven responsibility for both production
and sales. In this situatson, managers are normally free o set selling prices, choose
which markets to sell in. make product mix and output decswons and sclect
Juppﬁcr:. Units within an urgaui:atiun. whase MUMAECTS are accountable for bath
revemses and costs are called profit contres. Investment centres are responsibilite
cenires whose managees are responsible for both sales revenoes and costs and, in
adiiticm, have responsibility and authority to make working capital and capital
investment decisions.

Explain the different elements of manngement aceoanting eontrol systems.

Management accounting control systems have two core elements. The first = the
[ormal planning processes such as budgeting and long-term planning. These
processes are used for establishing performance expectations for evaluating
performance. The second is responsibility acoountmg, which imeodves the creation of
respansthility centres. Responsibility centres enable accountability for Anancial
resultsiontcomes 1o be allocated to ndividuals throughout the organization.
Responsibility accounting myvolves: (o) distinguishing between those stems which
managers can control and for which they should be held accountable and those
ibems aver whi:hil‘u:_!,l have no contral and for whin:hﬂu::.r are not held accountable:
(k) detcrmining how challenging the Anancial @rgets should be: and (o) deter-
mining how much mfluence managers should have in the setting of nancal targets.

Describe the contrllability principle and the methads of implementing i
The controllubility princple states that it is appropriate 1o charge to an area of

responsibility anly those costs that are signsficantly inflacnced by the manager of
that responsibility centre. The controllability principle can be implemcnted by

EUMMARY 47E
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cether :ljrni.nali:ng the uncontrallzble fems from the arcas that MANABErS Aro bl
accountable for or caleulating their effects so that the reports distinguish berween
controllable and uncontrallabie items.

® Dhescribe the different approaches that con be used (o deterniine finoncial
performance tnrpets sl discsss the impoct of their kevel of difficoity on
mativation nnd performnnee.
There are three approaches that can be used to set fmancial targets. They iovohe
targeis derived from unp"m:nrina studies of in.put—autput rc|n|.inn.:|'|.ipu. targots
demed from historcal data and tasgets derived from negotiations between supe-
riors and subordinates. Engincered targets can be used when there are dicarly
defined and stable enput-outpat relationsheps such that the inputs required can be
extimated directly from prodioct speafications. Where clearly defined input-oatput
relationsheps do not cast other approaches must be wed o set financial trgots.
Oz approach is to use historical targets denved directly from the resulis of previows
pcriutk. Previous resulls p]u: un increase for ::podl.'d pr;oc ni'la.ng.': iy form the
basmis for settmg the targets or an improvement factor may be incorporated into the
estzmate. Megotiated largets ane sl based on nogotssbons betwoon superons and
subardinntes. [hfferent types of financial perdormunce largets can he sct ranging
From easily achiovable to diffscult 1o achieve. Tangeis that are considened moderatcly
difficult te achieve {called highly achicvable argets) arc recommended because they
can be used for planning purposes and they also have a motvabonal impact.

# Describe the influence of participation in the badgeting process.

Purtscipabion relates to the extent that bedgetees are able to influence the higures
thiat are incorporated in their budgeis or targets. Allewing mdiveduals to participate
in the setting of performance targets has the following advantages: (2) mdiseduals
arc mare likely o accopt the targets and be committed 1o achicving thom if they
have been myvolved in the target sciting process; (b)) participation can reduce the
information asymmetry gap that applics when standards are imposed from above;
and ic) impmcr! standards can CNCTILET g n.qg,ali'r: attitudes and result in demaoti-
vatson and alicnation. Particepation, however, is subject to the limitation that
pedormance s measured by precisely the same standard that the budectce has
been mvalved in settmg. Partcipation must be wsed selectevely; bat o it 1 used in
the right circumstances, it has an coormous potential for encouraging the
commitment 1o organizatenal goals.

# Explain why o performance measorement sysiem shaould also incorporate non-
fimancial measures.
There is a danger that if performance reports include only those gens which can be
expressed in monctary terms, managers will concentrate anly on these vanables
and ignore other measures that are critical 1o the long-term success of the business.
Key non-fmancial measures should be incorporated mio the performance meas-
urement systems that focus on arcas such as competitiveness, product leadership,
productvity. quality, delivery performance and innovation. I managers focus
nx::n'n-r:h' an financml measurcs there is a dangur that short-berm pcrfurmannc
will be emphasized at the expense of long-term pedormance.

® Describe activily-basesd cost manngensent.
Activity-based management [ ABM] focuses cn managing the busmess on the buss
of the activities that make up the organtzation. It is based on the premee that actie-

tees consume costs. Therefore by managemg actvitics costs will be managed in the
long term. The goal of ABM is to enable customer needs to be satished while
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minking fewer demands on organization resources. Prior to the intraduction of ABM
must organmmtiens have been of the cost of undertaking the actraties that
miake up the organzation. Knowing the cost of actevitics enables those activities with
the highest cost o be highlighted so that they can be prioritized for detaibed studies
1o nscerizin whether they can be eliminated or performed more efficienthy.

Additionol learming objective presented in Appendix 17.1.

The appendix to the chapter includes an addstsonal leaming ohjective: to explain
the meaning of return on myvestment (ROI) and ressdunl meome. RO expresses
divisiomal profit as o percentage of the asseis employed moa divsion. Residual
income is defined as divissonal profit kess a cost of capital charge on devisonal
imvestment {e.g. net assots o total amets). You should note that these topics are
generally covercd oo second level cost and monagement accounting courses.
However, some of the profesional socountmg cxammatson bodies have begun o
examine this wpic on first leve] courses. You should therefore check your course
conbent (o ascertain if you noed to read Appendx 17.1.

Appendix 17.1: Responsibility accounting in profit and
investment centres

In the main body of this chapter it was pointed out that responsi-
HIE, balsty cemtres arc estahleshed bo enable accountability for financial

results and autcomes to be allocated to mdividuals thronghout the

Drg,ami.mdiun. R:rp-umiﬂ!ity Iu:nurrlhg for cost centres accumu-

lates costs for each mdividual respomsibility contre so that devia-
tions From a target (typecally the budget) can be attribated to the mdivadual who s
accountable for the respansibility centre. Many organzations establish deasion-
alized orgamizational structures consisting of separate divisions that are cither
profit or imvestment centres. Withm each division, decentralization takes place by
establishing multiple responsibility cost and revenue centres whereby bwer level
MiANXPETS Are accountahle for the difference hetween hudgct:d and actual
outoomes, Al the top divisional management bevel. conpornte management makes
the divisional mamagees accountable for the overall pedormance of the divisions.
In this nppendox measures that are used to evaluate the financial performance of
the drasions are described.

Return on investment

Instoad of Focusing purely on the absolute size of 2 divsion’s profits moest organtea-
ticns focus on the retern an investment (ROD) of o division. Note also that ROT is
alsa referred 1o as retern un capital employed or accounting rote of return. ROT
cxpresses divissonal profit as o percentage of the assets employed ina devision. Why
is ROT the most widely used Emancial measere of dwvisional performance?
Consider a situation where dnasion A carns a profit of £1 million and divisson Ba
profit of £2 million. Can we conclude that Division B is more profitable than
Division AT The answer is no, since we should consder whether the divisions are
returning a sufficiently high return on the capital invested in the divisson. Assume
that £4 million capital is mvested in division A and £20 million in division B
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Division A's ROT 15 355 {Elm/Edm ) whereas the reiurn for division B s 105
(E2m/E20m ). Capital mvested has altermative uses, and corporate management will
wish to ascortain whether the returns being carned on the capital invested m a
particular drision cxceeds the division’s oppostunity cost of capital (1. the returms
wvailable from the alicrnatve use of the :apila|:|. IE, i the abhove illustration. the
return available on similar investments te that i division B is 15% then the
cconamee vishility of devision B is questionable if profitabilsty connog be improved.
In contrast, the ROI measure suggests that divesion A = very profiable.

A magor attraction of RO s that it can be used as a common denominator for
comparing the returns of disimelar businesses, such as other dnasons within the
group or outside competitors. RO has been wadely used for many years in all types
of organizations sa that most managers understand what the measure reflects and
consider it to be of considerable importance.

Dcspi.h: the widespread wse of ROL, 2 number of problems exist when thes
mcasure 5 wsed to evaluate the performance of dvisenal managers. For cxample,
it = possible that divisional ROT can be increased by actions that wall make the
comgpany as a whole worse off, and conversely, actsons that decrease the divisional
ROI may make the company as a whale better off. In other words, evaluating divi-
siomal managers on the basis of ROT may not cncoumge gool congroence {i.c. when
the coatrols motvate emplovecs o cngageo in behaviour that = organmabonally
deszrable). Consider the following cample:

Divisian X Drivisinm ¥
lervestment progect available £10 million £10 millian
Divsianal profit contribution 17 mallicn £1.3 millsan
Return on the proposed project 0% 13%:

RO of dvasions at present I %

1t is assumed that the overall cost of capetal for the company = 15%. The ger af
division X would be reloctant to imvest the additenal £10 million because the return
on the proposed progect is 2065, and this would reduce the casting overall ROL of
255, On the other hand, the manager af divmion Y would wish to imvest the £10
million beeawse the return on the proposed project of 13% is in excess of the present
retam of 9%, and it would merease the division's overall ROL Conssquently, the
managers af both divisions would muke decisions that would not be in the best
interesis of the company. The company should ncoopt only those propocts where the
return is in excess of the cost of capital of 15%, bat the manager of dhvision X woald
reject a potent:l return of 20% and the manager of division ¥ would accept a
potential return of 13%. RO1 can therefore lead to a leck of goal congruence.

Residual income

T overcome some of the dysfunctional comsequences of RO, the residual meome
approach can be used. Residonl income 15 defined ax dvissonal profst contribution
less u mlnfﬂpﬁd 1.'1111'3: om the devissonal mvestment tiz. the asscis rmphm:d in
the ditviszom). I ressdual income = used 1o measwre the managerial performance of
investment cemtres, there is a greater prababiality that managers will be encouraged,
when acting in ther own hest mterests, also 1o act i the best mtorests of the
compuny. Returning o our previous illustratsen in respect of the imvestmont
decimion for divisions X and ¥, the residual income calculations are as follows:
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D¥ivision X Divigion Y

(£} 4]
Proposed ivestment 10 milon 1 millon
Divisicnal prodit contribution 2millon 1.3 malkion
Cost of capital charge (153% of the investment cost) 1.5 malbion 1.5 mallion
Residual income 5 malen - (1.2 mallien

This cuboulation indecates that the resdual meome of division X will increase and
that of dimsion ¥ will decrease of hath MARXICES a:ncpli]'l: ptuf:nd Thercfore the
manager of divesion X would invest, wheoreas the manager of division ¥ would noL
Thesc acticns are m the best interests of the company as o whole.

Residual income suffers from the disadvantages of being an absalute measure,
which means that it is difficult to compare the performance of o dvisson with that of
other divistons of companies of a different size. For example, a large dovision s more
likely to earn a larger residual income than a small divsion. To svercome this defi-
cicrsq'. I:arg:td:d o |:r|.u:|g,|:t|:-d levels of residual income should be set for cach devision
that are consistent with nsset size and the market conditsars of the divisions.

Surveys of methods wed by companies to evaluate the performance of divisonal
managers (e.8. Dirury er @l (1953)) indicate a strong preference for ROL aver
resadual income. Why 15 ROT preferred to ressduall meome? Skinner EIQQD} found
evidence to suggest that firms prefer to use ROI becawse, being a ratio, it can be
used for inter-division and inter-firm comparsons. RO for a divesion can be
-m:mpcu\cl! with the return from other divisions within the grougp or with whale
companics outside the group, wherens absalute monetary measures such as residual
income are nod appropriste m making such comparisons. A sceond possible reason
for the preference For RO is that “outsiders’ tend to use ROI ax a measure of a
company's overall performance. Corporate managers therelore want their divi-
sional managers to focus on ROT =0 that their pedformance measure is congroent
with outsiders’ measure of the company™s overall economic performance.

Dering the early 19490s Stern Stewart and Co., a Mew York-based consubtmg frm,
repackaged and refmed residual income dn the form of coonumic vatued added®
[EVA®). The EVA concept oxtends the traditional ressdual income measure by
incorporating adjustments to the divisional financial perdormance measure fior
distortsons introduccd by followang financial accountmg requirements (Le. generafly
accopted avcounting principles known as GAAP). EVA can be defined as:

EVA = Conventional divisional profst + socountmg adpstmenis - cost of capetal
charge on divisional asscts

A discussion of EVA is beyond the scope of this boak. You shauld refer to Drury
(2004, ch. 20 for a discussion of this topic.
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o "P' Key terms and concepts

accoamnbing rabe of refurm (p. 477)
action comtrols (p 456)
aclivity-hased cost management {p. 472)

gal congraence (p. 478
hestomical targets {p. 468
imestment cemdres {p. 461)

activity-hased management {p. 47X} negotioled targets (p. 468)
aspiration level {p. 469) non-value added activity (p. 474)
behavivsaral cantrals (. 456) walpant oanbrals {po A58
‘botiom-up bod ged seiting {p. 4607 particiation (po 4683

clan controds {po 457) penonnel controds (p. 457
comru (p. 455} prafit centres (p. 3625
comrollabdity principle (p. 463) residual moome (p. 478)
comtrs [ 255) responsibility acoounting (p. 463)
coed cenlres [p. 361 responsibility cendre {p. i1

resulis controls | p. 455
return an capital u:upln]lnd [P 479

cosd management (. 471)
cultural comtrods (p. 458)

oybernetic sysiem (. 459) returm an invesiment {p. 477}
discretionarny expense cemires (. 462 revemue centres (p. 6
econamic-valne added (p. 4795 social comtrod (. 457F
engnpeened targets {p J68) standard cosd cenires {p. $61)
expense centres (po 361} tap-down budget seiting {p. 465)

feedback contral {p. 461
feed-forward contral {p. 46
flexihle budgets (. 456)

vahie-added activity {p. 474)
variznce (. 461)
vamiance anafyss (p. 465)

Key examination points

Essay questions arc extemsively used in second year management accounting cowrses,
They tend not to be widely used for first year courses. The most frequently examined
topic on first year courses is to prepare fexble budgets (see solutions to Review
problems 17.23, 17.24 and §7.26). If you are required to prepare Aexthle budgets
remember to fex the budget on the basis of target cost for actual sutput mther than
input measures, such 25 direct laboor or input hours, Also questions requiring you o
comment om, or redraft performance reports, are sometimes set (c.g. Beview problem
17.25). It is important that you distinguish botweon controllable 2nd non-controllzble
cxpenses and stress the need to incorporate non-financial measures. A common error
is to compare actual performance with an undlexed hudget.



Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prm';dn you with the pagc numbers io refer 1o i.f_'fm.L cannol answer i
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review pcul:!h:rn: with solutions for this d'la.pll:r are available on the
accompanying website saww.drury-online.com. The website meludes 2 Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturers password-protected scetion of the wehbsite,

Review questions

17.1  Dustmguish between ‘controls’ and ‘control’. (. £55-6)

17.2  Idently and descnbe three different types of control mechanisms used by
companies. (pp 456-9)

17.2  Prowide Mmphn{behﬂinmz],tdim. social, :pm'm:lrud und cultwral

controls. (pp. 456-8)

17.4  Descrbe the different stages that are involved with output/results controls.
(o 455-9)

17.5  [escnbe the clements of cybernetic control systems, How do they relate o
resulisfouiput controls? (. 459)

17.8  Dristmguish besween feedback and feed-forward controls. Provide an
example of each type of contrel. (. 467

17.7  Descrbe the four delferent types of responsibility centres. (pp. 613}
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178
78

irin

iria

1712
1713

Explam what is meant by the teem “responsibility accounting”. (. 463)

What fuctors must he taken into account when upcming a n:qrnnsil:i“l'_r
ncoounting system? (p. J6.5)

What = the “controdlability principle’? Describe the different ways in which
the principle can be applicd. (g $63-7)

What arc Aexible budgets? Why are they preferred to fved (static badgees)?
(g #66-7)

What = meant by the torm ‘aspiration level'? (. 469

Diescribe the eHect of the level of budget diffeculty on mativaton and
performance. (p 464

Distinguish hetween partscrpation and 1op-down budgel setting. (p. 469)
Digscribe the factors mfluencing the effectrveness of participation in the
budget process. {pp. 470-1)

What arc the limitzbions of participatson in the bedget proces? (g 470-1)
Distmguish betwesn return on myvestment residual incomie and econamic
value added. {up. 477-9)

How does the use af return on iovestment pedformance measure lead to bad
decisionsT How do ressdual income and economic value added overcome

these problems? {pp. 477-9)

Review problems

1718

The fallowing statements relate to performance evaluation methods:

(1) Residual income = not a rolative measure.
{n} The return on investment figure is a relabive measure.
{1t} Residual income cannod be caloulated for an indnadual progecy
Which of the ahewe are correct?
{1} and (n) only
{1} and (m) anly
{ix) anad g only
i), {ir) and {115}
ACCA Paper 1.2 - Financial nfe ioma fear W

ganeE e




17.20

17.21

17.22

ASSESEMENT MATERIAL

A company wishes to evaluation a devision whech has the H|m'in.g pmﬁl and
loms account and balance sheet:

Prufis and knss acosunt £
Sales S00
Ciross profit 200
rher costs _(BOy
Met profit

Balance shees £00
Fixed nsmets 750
Current mssets 350
Current habihities {4504
Met asscis 50

What is the residual meome for the division if the company has a cost of
capital of 18%7

A B

B £Z] 60
C E83 000
I E117000

ACCA Paper 1.2 - Financial Information for M

Bollon uses residual income to appn'a-m: its divisions using a cost of I:apitul af
1087 Tt gives the managers of these divisions consi derable amtonomy
although it retmins the cash contrel lunchion at head offsce.

The following miormation was avalable for one of the dvissons:

Setprofit  Profit before  Divisiomal met Coasly
nfter tnx  imterest nod tax nEsED toverdraft)
£l BRI E'llih LRI
Division 1 47 o] 1 (21}

What is the residual meome for this division based on contrallable profit and

controllzhle not asseis?
A 36 GO0

B
C £S5 600
>

ACCA Paper 1.2~ Financial Information for i

Division £ makes a single product. Information for the division for the year
jusst emded 52

Sales 30 00 umits
Fined costs E4RT (0
Diepreciabion £247 500
Residual income 47 200
Mt asseis £1 250 {00

Head Office nsscsses divisional performance by the residual income
achieved. It uses a cost of capital of 12% o year.

483
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1723

Division (s average contribution per unst was

£14.52
E21 31
E2R06
E3L0G
E3151

mEgne e

{2 mrarks)

CIMA Maonagement Accosmiing — Decivion Making

Flexible budgeis ond variance analysis

A company has obtained the follvwng information regarding costs and
revenue for the past Anancial year:

There were
Required:

Original budget:
Sales 10 O i e
Production 12 000 umits
Standard cost per unit:
E
Direct materials 5
Direct labour o
Frued pmﬂ’u:tinrl averheads B
2
Sclling price an
Actual resulis:
Sales YT unls
Revenue E325 D0l
Production 11 10 units
Material cost £65 (00
Labaur cost E 0N DK
Frued production overheads  £95 000
no ppeming stacks.

{2) Produce o Nexcd budget statement showing the flexed badger and actaal
results. Calculate the vanances betweon the actual and Bexed hgures for
the [n"uwi.ng:
w saes

minterials;

]
o labour; and
L

Fixed

procuctien overbead.

{7 ivarkr)

(b} Explain bricfly bow the sabes and materals variances caloulated i (a)

may have arsen.

ACCA Paper 1.2 - Financial Inft

{3 mrarks)

]
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17.24  Fined ond Aexible badgets
{a) Explasn what is meant by the teems ‘fized budger’ and “Nexble budger’,
and state the main nhi-t\di\t od'prcpu:ing lexible Imclath.
(5 muarks )
{b) {i} Prepare a flexible budget for 20X5 for the overhead expenses of a
procuction department at the actnaty levels of BO%, 90F% and 100%,

using the information bsted helow.
(42 ks
1. The dircct labour hourly rate s expected o be £3.75.
2. 1% activity represents G0 000 direct labour hours.
3. Varahle costs:
Indircet labour .75 per direct [showr hour
Consumable supplics £0.375 per dircct labour bour
Cantecn and other welfare services 6% of dircctond indirect

laboar costs
4. Semi-varmble costs are expected o correlate with the direct labour
bears in the same manmer as for the last fve years, which was:

Se-
Direet Inhaur varinble
Yenr haurs csks
i
20X0 64 DOk 201 B0
20X1 50 D0 149 =00
0x2 53 DM} 18 600
20%3 44 D0} 17 B0
20%4 00 DO 16 00
{cstimale)]  (ostmmate)
5. Fooed costs:
(£
Depreciation 18 {0
Maintenance 1000
[nsurance 4 (00
Rates L5 {0

Manzgement salarses 25 (00

. Inflateon is to be ignoned.
(it} Calculate the budgets cost allowance for 2065 assaming that 57 000
direet labour hours arc worked.
(. marks)
( Tl 200 enaarkes)y
CIMA Cont Acommiing 1

17.25 Comments on s perfirmonce repori
The Victorial Hospital is bocated 0 a holiday resort that attracts visitors to
such an extent that the papulation of the area is trebled for the summer
mumnths of June, July and Angust. From past cxpersence, thes influx of vissios
doubles the activity of the hospital during these months. The annual budget
for the hespital's laundry department is broken down meo four quarters,
namely April-Tune, Juby-Seplember, October-Dooember and
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January-March, by drviding the annoal budgeted higures by four. The

budgeting work has been done for the current year by the secretary of the

hwspital nsing the previous year's figores and adding 3% for mflabon. It &

realzed by the Hospital Authonty that management information for central

purpases needs o be mproved, and you have boen recruited 1o help o

introduce a system of responsibility accounting.

You arc required, from the information gren to:

{2) comment on the way in which the quarterly budgees have been prepared
and to suggesl irlptwcmcnlx that could be introduced when pn:par.i'ng
the bu.dguls fovr 0HHE/ 20002,

(b} state what imformatson you wenlbd Bke to flow from the actual against
bodget comparison (note that caloulated figeres are mat reguired);

(c) state the amendments that would be necded to the current practece of
budgeting and reporting to enable the repart shewmn below to be used as
a measure of the efficiency of the laondry manager.

Victurinl Hospital - Laundry deporoment
Report for quorter ended ¥ Scpiember 2000

Buidget Aciunl

Paticnts days & {10 12 D0k
Weight processed (kg) IBHO00 240 000
L L1}
Costs
Wages & B0D 12 320
‘Overtime promium 1 400 2100
Dictorgents and other supplics 1 B 2 Tl
“Water, water softening and heating 2 00l 2500
Muamicnance 10041 1500
Diepreciatson of plant 2 DMk 20
Munager's salary 1 254 150
Ohverhead, apportioned:
for accupancy 4 [0 4 750
for adminsimison 5 00 5754
{15 markr)

CIMA Cosf Accormiing 1

1724  Flexible budgets and the motivationsl role of bisdgets
Club Atlantic is an all-weather holsday comples prosading holsdays
throughowt the year. The fee charged 1o guests = Fully inclusive of
accommeadation and all meals. However, hecause the holiday industry is so
competitive, Club Atlantic is anly able to generate profits by maintameng
strict fmancial control of all activities.
The club's restaurant is onc arca where there s 0 constant need 1o monibor
cosls. Susan Grecn is the manager of the restaurnnt. At the beginning of cach
year she is given an annual budget which is then broken down into months.
Each month she recenves a statement monitoring actual costs against the
unual budget and highlighting any varances. The statement for the month
ended 31 October i reproduced below alomg with a list of assmptions:
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Clob Adluniic Restnwront Perfvrmanee Stniemeni
Month to 31 Octnber

Varimnce
wver)

hoimad  Dusdgei  omder

MNumbecr of guest days 11 160 QM (1 560)
n @
Rood M mLE1 (340
Cleaning materials s 7 1530 {31T)
Heat, hight and power 2050 2 4 ER
Catering wages & 4 TI0 (1 200)

Rent rates, insurance and deprociation 1860 1800 (60)
oMz 334E0 (156

Assumipdsons:

{n} The badget has been caleulated on the basis of 2 30-day calendar month
with the cost of rents, insurance ond depreciation being an
apportionment of the fixcd annual charge.

(k) The budgeted catenng wages amume that:

(1) there is one member of the catering staff for cvery 40 guests staymg
at the complex;
(i} the datly cost of a member of the catecnng staff s £30.

() All sther budgeted costs are variahle costs based on the number of
guest days.

Tosk I

Using the data above, propare a revised performance statement using flexible

hudgeting. Your stxtement should show both the revised budget and the

revmed variances. Club Atlantic uses the existing budgets and performance

stalements to mativate iks managers as well as for fmancial control. 1

mnnages keep eapenses below budget they recerve a boows in addibion o

thear salaries. A colleague of Susan i= Bran Hilton. Brian is in charge of the

swimming pool and golf course, both of which have high levels of foed costs.

Each moath be manages to keep cxpenses below budget and in return engoys

regular boneses. Under the current reporting systeme. Susan Green only

rarcly recemves a bomus.

A u recent meeting with Club Atlantic™s derectors Susan Green expressed

concern that the pc!furrnnnnc stntement was not a valid reflection of her

managemant af the restasrant. You are mmcn.’l]-_r :mp‘qr:d |:|}I Hall and Co,
the chub’s auditors, and the derectors of Club Atlantic have asked you to
advice them whether there is any justificatson for Susan Oreen’s concern.

At the meeting with the Club's derectors, you were asked the following

questoms:

{n} Do badgets motivate managers to achieve ohyectvesT

(b} Docs mativating managers lead bo improved performance?

{c) Duoes the current method of reporimg performance mativate Susan
Green and Brian Hilton to be maro efficient?

487
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Task: 2
Wirte a brief letter to the directors af Cluk Atlantic addressing their question
and justifying your answeors.
Nore: You should make use of the data given in this task plus your findings
in Task 1.

AAT Teckniciars Stage

Keturn on i amd r

South Ple has two divisions, A and B, whose respective performances are
under review.

Dirvision A is currently carning a profic of £35 000 and has net asets of

£150 10D,

Division B currently carns a profit of £70 000 with net assegs of £325 000,

South Ple has o current cost of capatal of 15%.

Required:

{2) Using the information above, calculate the return on mvestment and
residual imcome figures for the two divissons under review and comment
on your resalis.

{5 mvarks)

(b} Seate which method of pediormance evaluation (i.e. return on imvestment
or ressdual income ) would be more useful when comparing divisional
performance and why.

{2 ma.r.i:r}

{c} List three general aspects of performance measares that would be
approprixte for a service sector company.

{7 mmarks)
ACCA Paper 1.2 - Financial Information for Management



Standard costing and variance analysis

In the previous chapter the major features of management accounting contral
systems were examined. The different ypes of controls wed by companies were
described sa that the clements of management accounting control systems could be
considered within the context of the overall contral pracess. A heaad a.pgmm:l! b
contral was adopted and the detailed procedures of financial controbs were not
caamincd. In this chapter we shall foecus on one of the detadled financial controls that
are uscd by organizatons.

We shall consider u financial contral system that enables the deviations from
budget to be analysed m detail, thus enabling costs to be controlled maore effectively.
This system of controd is called standard costing. In particular, we shall examene how a
standard :mting systom operates and how the variances are caloulated and recorded.
Standard costing systems are applicd in standard cost contres whech were described in

LEARMING QOBJECTIVES !
Aber studyeng this chapter, you should he able 10:

# explzin how a standard costing system operates;
» cxplain how standard costs are st

L] -uphi:l the muiu.god'!lmda.rd hours pnndumd:

define hasic, idcal and currently attainable standards;

sdentily and describe the punpases of a standard costing system:

calculale labour, matenal, overhead and sabes margin varances and reconcile actual peofit
with budgeted profit;

udentely the causes of labour, matenal, overhead and sales margin varmnces;

construct a dep I perf: o report;

dislingu.ill'l hetween standard variable l:l:ul:in;g und standard al!m'plinrl cud-mg;

propare o sct of accoants for a standard costing system.




430

CHAPTER 18 STANDARD COEBTIMG AND WARIAMCE ANALYSIS

the pr:viuu:. |:|'m.pl|:r. ¥ou will recall that the main features of standard cost oontres
are that output can be measured and the input required 1o produce each umit of
output can be specified. Therclore standard costing = generally applicd 1o mamufac-
turing actvities and non-manufacturing activities are nof incorporated within the
standard costing system. In addition, the sales vanances that are descroibed in thes
chapter can abso be applecd in revenue centres.

Standard costs are predetermined costs; they are @rget costs that should be
incurrcd under efficient operating conditions. They are not the samc as budgeted
costs, A budget relates to an entire activity or operation; a standard presents the same
information on a per undl basis, A standard thescfore provides cost expectations por
unst af a.n:!ivitj' and n.'hul!‘gpt pn.wil:‘m. the cost ::pc:la'l.il:-rl. {or the 1otal adh-il'_\-. I the
budger cutput for a product is for 10 000 units and the standard cost s £3 per i,
budgeted cost will ke £30 000, Wi shall see that establishing standard costs For each
unst produced enables a detailed analyss to be made of the difference between the
budgeted cost and the actual cost so that costs can be controdled more effectively.

In the fimst part of the chapter (pages 490-512) we shall concentrate on those varn-
ances that are likely 1o be uscful for cost control purposes. The fmal part describes
those variances that anc n:quin:d {ar fimancial a.-n:m.l.nting purposcs bt that are not
particulardy useful for cost contral. I your course does not relate to the disposition of
varnances for financial accounting purpases, ar the recording of standard costs in the
apoounls, you can omit pages 513526,

Operation of a standard costing system

Stundard costing is most suiked 10 an erganzation whose activitics consist of o serics of
couman of repefitive operations and the input required to produce each unst of cutput
can be specificd. It s therefore relevane in manufacturing companics, since the
processes myvohed are often of a repetitive nature. Standard costing procedures canalso
be applicd m service industries such as units within banks, where output can be
measured m terms of the number of :E:quc:. or the numher of loan nppﬂulinn&
pracessed, and there are also well-defined input-output relationships. Standard costing
cannot. bowever, be apphicd to activities of a non-repetitive nature, since there 5 no
hasis for ohserving repotitne operations and consequently standards cannog he set.

A standard costing system can be applicd to organizations that produce mamy
different products, as long 2= production consists of a series of common sperabions.
For example, if the outpat from a Factory i the resub of five commaon operations, 5 s
p-u-nibh.' o pmlh:: My dafferent ptrudul:t varations from these upl:nl.ioms. It
therefore passible that a large product range may result from o small number of
common aperations. Thus standard costs shouald be developed lor repontive opera-
tions and product standard costs are derived simply by combining the standard costs
From the operations which are necessary to make the product. Thes process is llas-
trated in Exhibit 15,1,

It is assumed that the standard costs are £10, £30, £40 and £350 for each of the oper-
ations 1 {04, The standard cost fnr_llmrdlm' 100 s therefore £110, whech conssts of £20
for oporation 1, plus E40and £540 for operations 3 and 4. The standard costs forcach of
the ether prodscts are calculated moa smilar manner. In addition, the total standard
cost for the total output of sach operation for the period has been caleulated. For
example, s tems of operation number T hoee beon completed, gving a total standard
cost of E120 for thas operation {six items at £20 each). Three tems of operatson 2 have
been completed, grving a total standard cost of £90. and so on.
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Variances allocated to responsibility centres

¥ou can see from Exhebit 18.1 that different responsthiity centres are responsshle for
cach operation, For cxample, responsibility centre A s responsible for operation 1,
responsibility centre B for operaton 2, and so on. Conseguently, there s no poant in
comparing the actual cost of prediect 100 with the standard cost of £110 for the
puarposes of control, since responsibilily centres A, C and [3 are responsdhle for the
variance. Mone of the responsibility contres is solely answerable For the variance. Crst
control requires that responsshility contres be identificd with the standard cost for the
oatput achieved. Thercfore if the actual costs for responsibility centre A are
compared with the standard cost of £120 for the production of the six itcms (sec st
row of Exhibit 18.1), the manager of thes :'\c:.pm!u'hiﬁ-!y centre will be answerable for
the full amount of the vanance. Only by comparing total actual costs with wotal
standard costs for sach nll.lemf:m or responsibility cenire for a pcmd can cantrol he
achieved effoctively. A comparison of standard product costs (i.e. the colomns in
Exhibit 18.1) with actwal costs that involes several diferent responsdhéity contres is
clearly inappropriate.

Figure 18.1 provides an ovenaew of the operation of a standard costing system. You
will see that the standard costs for the actual cutput for 2 partscular period are traced
o the managers of respomsibility centres who are responsible for the vanoss opera-
tzoms. The actual costs for the same psri.od are also :Imrgel! to the mspnmsibiﬁl'_l.-
centres. Standard and actual costs are compured and the variance is reported. For
cxample, if the actuzl cost for the cutput of the six itlems prodwced o responsibiliy
centre A dunng the period is £220 and the standard cost & £120 (Exhibat 1813, a
wariance of £100 will be reporied.

Detailed analysis of variances

The box helow the first arrow in Figare 181 mdicates that the operation of a standard
costing system also enshles 2 detziled anabysis of the vanances 1o be reported. Foe
cxample, variunces for cach respansibility contre can be identified by each clement of
cost and analysod according to the price and quantity content. The accountant assists
managers by pinpointing where the vanances have arisen and the responsibility
IMANXPErS AL undertake to carry oui the a.ppmpu'ialn inmtig,a.ﬁum: i i.dl:ntif_!,- the
reasans for the variance. For example, the accountant might identify the reason fora
derect maternals variance as being eacessive usage of a certain materal in 2 particular
process, but the responsihility centre manager must investigate this process and
identely the roasons for the excessive usage. Such an investigation should result in
appropriate remodial acton being taken o, if it 15 Found that the variance s duc 1o a
permancnt change in the standard, the standard should be changed.

Actual product costs are not required

It is guestionable whether the allocation of actual costs o prodocis serves any usclhul
purposc. Because standard costs represent fintire target costs, they are prefomblo o
actual pusf costs for decision-making, Also, the external fiancial accounting regula-
teons in mast countrics spocify that of standard product costs provide 2 reascmable
approximatson of actual product costs, they are acceptable for imventory valuation
caloulations for external reporting.
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EXHIBIT 18.1
Standard cois
amalysed by
apermtionT end
prodincis
‘Dperatiom
o, mnsd
Respomyibility siamnrd Total  Actmnl
eemire enat Producis stanedurd  cost
rasl
Moo (E) 1000 I0E 10X 3 4 IF e 1 1]
A 1 20 W P A 120
B 2 30 o < L4 S0
C i Ap L W Ll 1200
o 4 50 L J 200
Stndard product cost E1lD E1D E50 £50 ESl ESD E9D 530
FIGURE 18.1 An overview of o sienderd costing sysiem
Standard cost af acial
Aciuzl coets Irzcod to
oulpurt reconded dor sach Fart ity
respomsiblty canim g

There are therefon: strong arguments for not producing actual proadact costs when
a stundard costing system caists, snce this will kead to large clencal savings. However,
it must be stressed that actual costs must be accumulated perodically for each oper-
ation or responsibility centre, so that compansoens can be made with standard costs,
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Mevertheless, there will he m:sidn:rab}_\.‘ fewer rcrp-cm.ﬂ:ail_l,- centres than prudud.-.'.
and the accumulation of actoal costs & therefore much bess time-comsuming.

Comparisons after the event

It may be argued that there is latde point i comparing actual performance with
standurd porformance, beeamse such comparsons con only be made after the cvont
Mevertheless, if people know in advance that their performance i going 1o be judged,
they arc likely 1o act differently from the way they woald have done if they were awarc
that their pc,a'rumum:: wils T gﬂhg 1 be measured. Furthormore, even lhnud'l it s
not possible for o manager to change his or her performance afier the ovent. an analysis
af kow well a person has peeformed m the past may endicate - both 1o the person
comcerned amd his or her superoe —ways of obtaining hetter performance m the futare.

Establishing cost standards

Coatrol over costs = best effected through acbon at the point where the costs arc
incurred. Hence the standards shouald be sot for the guantites of matenal, labour and
services 1o be consumed m perfarming an apermtion, rather than the complere prodice
cost standards. Varsnces from these standards should be reported 1o show causes and
respansibelitics for deviatians frem standard. Product cost standards are derned by bsting
and a.dﬂin.g the standard mdupcmtium: mqu.imd 2] pm&un: i pﬂ.rlinllarprn&u:L For
cxample, o you refer o Exhibit 18,1 you will soo that the standard cost of product 100 is
E110 and 15 dervved from the sum of the standard costs of operatsans 1, 3 and 4.

There are two approzeches that can be used to set standard costs. Firss, past histarical
records cun be used to estimate Ixbaur and matenial usage. Secondly, standards can be
sct based on engineering stwdies. With engmeering studies a detmibed stody of each
operation & undertaken based on carcfol specifications of materials, labour and
vmq_uiprn:ﬁl and on contralled obsermtions of npcm!inns. IF hastorical records are used
1o set standards, there is a danger that the latter will include past incfficicncics. With
this approach, standards are sct based on average past perflormance for the same oe
similar operations. Known cxcess usage of lsbour or materals should be climinated oe
the standards may be tghtened by an arbitrary percentage reduction in the quantsty of
resources required. The dsadvantage of this method is that, unlike the engincering
method, g does not focus atkention on finding the best combination of resources,
pﬂ.d'ucl;un. methods and pﬂ:-dm:l q'ua.|il}-. Mevertheless, siandards derived from
average historical usage do appeoar to be widely used in practice. (See Exhibat 18.3.)

Let us movw consider bow standards are established for cach operatson for direct
labawr, direct materials and overheads using the engineermg stsdies approach. Note
that the standard cost for cach apermtion is derved from muliplying the quantity of
input that should be used per unit of cutput (i.c. the quantity standard) by the amoeunt
that should be paid for each unit of mput (Le. the price standard).

Direct material standards
These are based an prudud spl:l:i.rmdidm: derved from an intensve :I:u.d:f of the J'n.pul

quirntity nocessary for cach operation. This study showld establish the most suitable
materials for each product, based on product design and quality palscy, and also the
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qﬂi.l:n:ﬂ q_uanti!_l,- that should be used after lals-mg mito account amy waskage or loss that
is considered inevitable m the production process. Material quantity standards are
usually recarded om o bill of moterials, Thes describes and states the reguired quantity
of materials for cach operation to complete the product. A separate bill of materials s
maintamed for cach product. The standard material product cost is then found by
multiplying the standard quantitics by the approprate standard prices.

The standard prices are obtzined from the purchasing department. The standard
muterial prices are based on the asumption that the purchasmg department has
carried out a suitable search of alternntre supplicrs and has selected supplicrs who
can provsde the required quantity of sound qualsy materials at the most competstve
'pu'il::. Nun'ru"r.'p'ril:,n standards fake into account the u.dml:ag:: 1o be ohtaincd Iu
delermining the most economical oeder quantity and quantity dscoants, best method
of delivery and the moest favourable credit terms. However, comsideration shoubd also
be gven Lo vendor relsabalaty wath respect to material guality and mecting schedwled
delivery dutes. Standard prices then provede a suitable base ngainst which actual prices
paid for matenals can be evaluated.

Direct fabour standards

Ta set labawr standards, activities shoald be anabsed by the different operations. Each
aperation is studscd and an allowed tsme compated, wsually after carnying out a tame
and motion stucy. The normal procedure For such a study i1 10 analyse each operation
1o ehminate any unnecessary clements and o determine the moss cfficient producton
method. The mast efficient methods of productsen, equipment and apermiting condi-
tioms are then standardized. This is followed by time measurements that anc made o
determine the number of standard hours mq_uimﬂ byzr: average warker o :Dmph:b:
the job. Unavosdable delays such as machine breakdowns and routine mamecnance
are inchucled in the standard time. Wage rte standurds are normally esther a matter of
company policy or the result of negobiations hetween management and umions. The
ngroed wage rates are applsed to the standard time allowed 1o determine the standard
labour cost for cach operation.

Overhead standards

The procedure for establisheng stzndard manufacturing overhead rates for o standard
costing system is the same as that which & used for establishing predetormined
overhead rates as deseribed in Chaprer 4. Separate mies for fixed and vanable over-
heads are essential for planning and control. Normally the standard overhead rate will
be based on a mte per direet labour hour or machine hour of mput.

Fived everbicads are largely independent of changes m activity, and remain constant
wwer wide ranges of activity m the short term. It is therefore inoppropreate for share-
term cost contral purposes bo unitee fxed overbseads o0 deenve a fixed overhead rate
per unit of actvity. However, in order 1o meet the extornal Anamcial reporting stnck
valuation n:q'uiﬂ:m:nls. fixed rnanu[a.:hu'ina owerhends must he traced 10 prndu:ls. It
is therefore neomssary to unitize fixed overheads for stodk valuation purposes.

The mamn difference with the treatment of overhoads wnder a standard costing
sysicm as oppesed o @ nonstandard costing sysbom is that the prodoct overhead cost
is bascd on the howrly overhead rates multiplicd by the stondard s (that &, hours
which should have been wsed ) rather than the acnal hotrs used.

At this slzge 1t s appropriate if we summanze the approach that showld be used o
estuhlish cost standards. Contral aver costs is best cflected ||'|n:|u.5]'| action: at the p-ui:nl
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where |:|1.I:_\' are incurred. Hence standards showld be sct for !ubm.lr, materials and
varinhle overboads consumed m performing an opsration. For stock valuation
parposes it 13 nocessary to establish prodiect cost standards. Standard manuefaciunng
praduct costs consist of the total of the standard costs of operatons required to
produce the product plus the prodect’s standard fxed overhead cost. Note that
standard costs are not normally established for non-manofacturing activities. A
standard cost card should be mamiained for each product and operation. It reveals the
quantity of each wnit of mput that should be used 0 produce one unit of sutput. A
typical product standard cost card s illestrated m Exhibit 182, In most organizations
standard cost cards are now stored on a compater. Standards should be continuoushy
reviewed, and, where sipi{:iﬂn.i :h.irlgc:.in pcm-dl.lclm methods or input Fn'in:l:: Ooour.
they should be changed in order 1o ensure that standards reflect corrent trgets.

Standard hours produced

Itis not possible b measure sugan interms of unis produced for o depariment making
several different products or apermitsons. For example, of a department produces 100
units of product X, 200 wnits of prodwct ¥ and 300 units of product Z, it is not possthle
to add the production of these sems together, since they arc not homogencous. This
problem can be overcome by asceriaining the amount of tme, workmg under efficient
conditions, it should take 1o make each product. This time colcwlation is called
stundnrd hours pressced. In other words, stnndord howrs are an ot measore that
can acl as o comman denomimator for adding together the production of unlike items.

Lt us assamc that the fuﬂwhg standard trmes are established for the pmﬂu.:tinu
of one unit of cach product:

Product X 5 standard hoors
Product ¥ 2 standard hours
Product Z 3 standard howrs

This means that # should ke five howrs to pmdu.c: [a1a1S un.ilufprndu:l}{ under effi-
ceent praduction conditions. Similar comments apply to products ¥ and 2. The
praduction for the department will be caboulated i siandard hours as follows:

Stamdard time Standared hours
Praduct per umit prodwced Aotuaml outpot produced
{howrs) {mmigsh
X ] L] 500
h 2 2 40
i & ElLY] 50
150

Remember that standard hours produced s an output measure, and flexshle budget
allowances showuld be based on the. In the illustration wie shoald eapect the sepae of
1800 stzndard hours to take 180 direct lahour hours of inpat if the department works
at the prescribed bevel of cfficiency. The department will be inefficient if 1800
standard hours of sutput are produced wsing, say, 2000 dircet labour hours of mput.
The flexible badget allownnce should thercfore be basod on 1800 standard howrs
praduced to cosure that ne extra allowance s gven for the 300 excess howrs of mput.
Crhersse, o manager will obtain a higher budget allowance through being meffcient.
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EXHIBIT 18.2

A ilfwstrrtion of o
standard cost card

Date dard wet Producin Sigmas
Dreel materialy
Seanslard
{}perntinn liem  Cruamtity  price Department Tatnls
Wik code (gl £y _— £l
A B £ D
1 5.001 5 3 115
2 T7.003 4 4 Elf
k|

Direed labuur
{dperntinn Summetlurd  Stamdard
mi Enurs rufe (E}
1 Hy o EB3
2 -] o £

135
Fectary ererfeand

Standurd  Stnmdoed

Department bomrs raie (K}
B w 3 121
c -] 4 E3z

)
Tl mamufacturing cost pee unit (£) 218

Types of cost standards

The determination of standard costs rases the problem of bow demandeng the stan-
dards should be. Should they represent ideal or fualtless performance or should they
represent castly attainable performance ? Standards are normally dassified into three
heaad :a!:g\uﬁc:

1 hasic cost standards:

2 sdoal standards;

3 currenily attamahble standards.

Basic cost standards

Hisibe cost stundards represent constant standards that are left unchanged over long
pemiods. The maen advantage of base standards is that 2 base = provided for n compansen
with actual costs throagh 2 periad of years with the same standard, and efficency trends
can be established over time. When changes ocour in methods of production, price beveks
or ather relevant factors, basic stundards are not very useful, since they do nit represent
crwrreint target costs. For thas reason basic cost standards are seldom used.
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Ideal standards

Tileal slamdards represent perfect performance. Ideal standard costs are the minimum
costs that are possthle under the most efficient operating conditions. Ideal standards
are unlikely to be used m practios bocawse thoy may have an adverse impact on
emphyyes motvation. Such standards constitute goals to be aimed for rather than
performance that can currently be achicved.

Currently attainable standard costs

These standards represent those costs that shoald be meoerred under efficsent oper-
ating conditians. They are standards that are dificult, but not impassible, 1o achieve.
Attninable standards are easier to acheve than ideal standards becawse allowances
are made for normal spoilage, machme broakdeons and lost time. The fact that these
standards represent a larget that can be achieved under efficient conditions, but which
s also vicwed as bci.ng nesther oo casy io achieve mor impnnilﬂ: to achicve, pm#'id::
the best norm o which actual costs should be compared. Attnmahle standards can
vary in teems of the level of deffuculty. For cxample. if tight attzinable standards are sot
ower a given time period, there meght only be a T0%: probability that the standard will
he attamed. On the other hand, looser atzinable standards might be sct with 2 proba-
bility of 90% attainment Attamable standards are cquivalent to heghly achievahble
standards described in Chapter 16.

Attainable standards that are |i1.c|_l,- 1o e achieved are 'pcr\chraH-: for pl:rnncing and
hudgeting. Itis prefemble o prepare the master budget and cash budget using these stan-
dards. Clearly, i is mappropriate to we standards that may not be achicved for planming
purposcs. Henee attminable standards that are [skely to ke achiesved lead o coonomies,
since they can be used for both ploning and comwral. However, casily attamable standards
arc unlikely 1o provide a challenging target that will motvate higher levels of cdificicnoy.

For an mdscation of the types of cost standards that companses actually use you
should refer to Exhibat 18.3.

Purposes of standard costing

Standard costing systems are widely used because they prowide cost information for
many different purposes such as the following,

» Providing a predichion of future costs that can be wed lor decision-making
preposes. Standard costs can be dernved from either traditional or activity-based
costing systems. Becawse standord costs represent fienere target costs based on the
chimination of svoidable mefficicncies they are preferable to estimates based on
adjusted past coses which may meorporate incficiencees. For example, in markots
where competitive preces do not exst products may be prced on a bed basis. In
these situabions standard costs provide mare appropriate mformation because
efficicnt competitors will seck to elimmate avoidable costs. It is therclon: umasc
tor assume that mefficiencies ane recoverable withm the bid price.

» Providing a challenging forgel which indnaduals nre motwated to achieve. For
example rescarch evidonoo suggests that the existence of a defined quantitative
goal or target is likely 1o motivate higher levels of performance than waould b
achieved if no such target was set.

» Assisting in setting budgeds and cvaluatng managenal perfermance. Standard oosts
are particularhy valuable for badgetmg bocanse a relsble and convenient scurce of
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EXHIBIT 1B.3
Surves of
CARMARITY BraCtioe

Since s mtroduction i the carly 19005 standard costng has Hourished and is
now onc of the mast widely used manngement sccounting techniques. Three
independently conducted surveys of USA practice indicate highly consistent
figures in terms of adopting standard costing systems. Cress and Pettijohn
(1985} and Schwarshach (1985) report an B5% adoption rate, while Coensck er
al(1988), found that 36% of the surveyed frms used o standard costing system.
A Japmnese survey by Scarborough er al. (1991) reported 2 65% adoption mic.
Surveys of UK companses by Drury et af. {1993) nnd New Zealand conpanses by
Cuilding et ai. {1998} report adopbon rates of T6% and 73% respoctively.

In relabion o the methods o set labour and matersal standards Dirury o af.
reported the following usage raies:

Extent of use (%)

¥ever Rarely Sometimes  Oflen Adoays

Standards bascd an design/

engineering studies Tt 19 I ||
Ohbsermtions based ontrial runs 18 16 36 25 5
Wark study technigues 2 18 19 21 21
Average of hastoric usage 2 11 23 35 i

Inthe USA Lauderman and Schachere (1583) reported that 43% of the respon-
dents used average hstoric usage, 67% used engineering studees, 1% used trial
runs under controlled conditions and 15%: used other mathods. The resulis add
up to more than 100°% becawse some companics used more than one method.
Dirury ef ol also reported that the following types of standards were employed:

Maxmmum efhiciency slandards 5%
Achievable bat difficult o attain standards 4%
Average past performance siandards 46T
Oither 5%

data is provided For converting budgeted production mtoe physical and monetary
resource requirements. Budgetary preparation time is considerably reduced il
standard costs an: avasdable bocauss the standard costs of cperations and products
can be readily built up into 1oiad costs of any budgeted valume and product mix.
® Acting as o conrrol device by highlighting those activises which do nat conform
to plan and thus alerting managers wo those sstuatsons that may be “oot of
contrel’ and m need of corrective action. With a standard costing system
VTIAnCes arc analj'scd n great detad such asl!:.l clement of cost, and pri.q:\c and
quantity clements. Usclul foedback is therefore provided in pinpointng the
arcas where vanances have arsen,
Simplifying the task af tmcmg vosts 1o products far profin measiremsen and
irvettbory vieluntion pusposcs. Beswdes preparing annual financi| acoounting
profit sialements most organizations also prepare monthly micmal profi
statements. If actual costs arc used a considermble amount of ime is rl:quin.'d in
tracking costs so that monthly costs can be allocaied between cost of sabes and
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imventories. A data prnming:}:bnm is n:,qu.ir:ﬂ which can track mvuan:f oot
in a resource-efficient manner. Standard costing msioms mect this requirement
You will see from Figare 182 that product costs are maintained at standard cost.
Irventaries and cost of gnods sold are reconded a1 standard cost and a conversion
tx actuad cost is made by writing off all variances ansing during the penod as a
penod cost. Mote that the variances from standard cost are cxracted by
compareng actual with standard costs at the responsibelity centre level, and not at
the product bkevel, so that actual costs ane not esigned o mdividisal products.

Variance analysis

[t = passthle 1o compute varinnoes simply by committing 1o memosy a scries of vananoe
formuldae. If vou adopt thes approach, kowever, it will not help you to understand what a
vartance is intended to depsct and what the relevant variables represent. In our
discussion of each vanance we shall therefore concentrate on the fundamental m:ancing
af the vanance, so that you can logically deduce the variance farmulae as we go aleng.

Al of the variances presented m this chapter are illustrated from the information
contained in Example 18.1 on page 501. Note that the level of detail presented is
heghty srmplificd. A truly realistc siwation would involve many products, operations
and responsibility centres but would oot give any further insights into the basic
concepts or procedures.

Figure 183 shows the breakdown of the profit vaniance (the difference between
hudgeted and actusal profit) inte the component cost and revenoe vanances that can
be calculated for a standard varable costing system. We shall now caloulate the vori-
ances set.out in Figure 183 using the data presented in Example 158,10

Material variances

The costs af the materials which are used m a manufaciured product are deter-
mined by two basic factors: the price paid for the matenials, and the quantity of
materials used in production. This gives risc o the possibility that the actual cost
will differ from the standard cost hecause the actual guantity of materials used will
be different from the sonderd guantity andfor that the actial price pasd will be
different from the standard price. We can therclore caleulate a matenial usage and a
material price variance.

Material price variances

The starl.ing pncinl fnrﬂh:u]ali.ng this varuance s :impﬁ' Eo comipare the standard pr;w
per unit of matermals with the actoal price per unit. You should now read Example
18. L. You will sec that the standard price for material A is £10 per kg, but the actual
price paid was £11 per kg. The price variance is £1 per kg, Thas is of Inthe comsequence
if the excess purchase prico hus been pasd only for a small nomber of unis or
purchases. But the comsequences are important if the excess purchase price has boon
paid for a large number of units, since the effect of the variance will be greater.
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| | I
I | | |
Matarials  Materals Wag Labour Varable  warabie
i =11 5] e offcenyy  mpdioe  eficency
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b establshed, oosts should be controlled iy companing budgeted and achual costs.
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FIGURE 18.2  Standmed coses for invensory valwanion and profit
PRATSLFEIRETI
Unsold
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cosls
J Realit and foss statoman
of goods soid
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H Vanances
FIGURE 18.3  Midence analysis for o variable costing sysiem
Pacifi variance
5aling and distribution Total production Tolal sakes
sl varancay® st vanance marg n warancg
I—i—l
Salas margin Sales margn
e war are waluma varance
Tatal direct Fotal direct ozl variablke Foad ovarhead
maiorials varance wages walance merthead vananog mpandium wranm”

*sgling and cistriouton omt vanances are nal peesented m this chaptar. IF acivities ana of 2 repatithe nature, standands
ran be established and wariances can be caboufated ina similar manner 1o produdion cost vastances. f standads cannot

“With an atsorption costing system, the summary of fised overhaad variances presented in Exhioit 18,5 veould replace




MATERIAL PRICE VARIANCEE B

Alpha manufucturing company produces a single product, which is known as
sigma. The product requires a single operation, and the standard cost for this
operation s presenied in the fallowing standard cost cand:

Stnmdord cost card for produci sigms 1K
DHirect materials:

kg of Aae £10 per kg 20,000

Tkg ol Bat £15 per kg 1500k
Direct labouwr (3 hours at £9 per houwr) 27.00
“Varinble overhead (3 hours at £2 per direct showr bour) _ i
Total standard variable cost Al
Standard contrbution margm 20000
Standard scllmg price HRE.O0

Alpha Lid plan to produce 10000 units of stgma in the month of April, and the
badgeted costs based on the information contamed inthe standard cost card arc
as follows:

Bodget hased om the ohove stumdard costs and on otpot of 1 M onits
(R (e i)

Sales {10000 units of sigma at £88 per unit) A1 DOk
Dircct materiaks:
A 20 000 kg at £10 per kg 200000
B- 10 000 kg at £15 per kg 1500000 350 000
Direct labowr (30 000 howrs at £9 per boar) 270 000
“Varinhle overheads (30000 hours at
£2 peer direct labour hour)
Budgeted contribution
Fized overfieads
Budgeted profit

Annual budgeted fixed overheads are £1 440 000 and are assumed 1o be
incurred evenly throughout the year. The company uses a variable costing
system for internal profit measurement purposes.

The actual results for April arc:

i

[E) (k1]

Sales (9000 unzix at £%0) 10 D00k
Direct materials:

Az 19000 kg at £11 per kg 209 (00

B: 10 000 kg at £14 per kg 141 4
Direct labowr (28 500 howrs at £9.60 per howr) 273 Hi)
Variuhle overheads 52 0o &7 DOk
‘Contribution 134 DOip
Fized ceerhieads
Profit

i

Manufacturing overheads are charged to productson on the bases of direct
labour howrs. Actual production and sales for the pervod were 9000 units.

EXAMPLE 18.1
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The difference betaeen the standard material prioc and the actual pr.inc per umit
should therefore be multipled by the quantity of matersals purchased. For material A
the price variunce is £1 per unit; but since: 1% 00 kg were purchased, the excess price
was paid out 19 000 times. Hence the totall materal proe vanance s £19 000 adverss.
The formula for the material price variance now follows logssally:

the maierinl price vorismce & equal to the difference between the siandard prce (5P)
and the actual price {AF) por unit of materials multipled by the quantity of materials
purchased (P}

{SP-AP) = QP

Mow refer to matenal B in Example 18.1. The standard price is £15, compared with an
actual prece of £14 giving a E1 saving per kg As 10 100 kg were purchased, the total
prace variance will be £10 100 {10 100kg at £1). The variance for matenial B is
Favourable and that for material A is adverse. The normal procedure is to present the
amount of the varances followed by symbols A or F to indicate either adverse or

[m.wraur '\'ﬂl'i.ﬂﬂ.l:ﬂ!.

Possible causes

It = incorrect to asume that the material price variance will always indeate the cffi-
ciency of the purchasing department. Actual prices may excecd standard prices
hecause of 2 :harlgc m market conditions that causes 2 g,l:ru.'n| pr;u.' increasc for the
type of materials used. The price varianos might therefore be beyond the contral of
the purchasing department. Altermatively, an adverse price varance may reflect a
failure by the purchasing department to scek the most advantageaus sources of
supply. A fovourable price vanance might be due to the purchase of inforor gualiey
materials, which may bead o infenior product quality or more wastage. For example,
the price variance for materal B is favourable, but we shall see in the next section that
thes is offsct I:t_\- CXOCSS USEQE. I the reasan for this cxcess usAEe 15 the pun:hau: of
inferor guality matenals then the matenal usage varance should be charged o the
purchnsing department.

It is also passible that ancother department may be responsible for all or part of
the price variance. For example, a shortage of matenals resulting from had
inventory control may necossitate an emergency purchase being made at short
notice. The supplicr may incur addittonal handling and freight charges on special
rush orders. and may therefare :h:ugc a Eigh-rr pr.il:l: for the materzals. In this sia-
ation the price variance will be the responsshality of the stores department and not
the purchasing department.

Calculation on gquantity purchased or quantity used

Wi have noted that the pr.inc varnance mn:f'b-: duc baa 1.=|ri.-rlj' of cuases, some of which
will be beyand a company's control, but athers of which may be dise 1o incfficiencies.
It is therefore important that vaniances be reportod as quickly as possible =a that any
ineffictencees can be wentified and remedial acton taken. A problem oocurs,
hawever, with material purchascs in that the ime of purchase and the trme of usagc
miry muet b the same: matenials may be perchased in one peried and used i a sabse-
quent period. For cxample. if 10 000 units of 2 matereal are purchased in period 1 at a
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price of £1 per unit over standard and 2000 units are used in cach of pericds 110 5, the
following alternatives are available for caloubating the prios variance:

L The full amount of the price voriance of £10 000 s reported in period T with
guantsty being defined as the gramtity purchesed.

2 The price vanance = calculated with quantity being defined as the quenin
uzed. The unnt prace variance of £1 s muloplied by the quantsty used (1., 2000
umnits], which means that a price vamance of £200 will be reported for each of
periody 1o 5

Method 1 is recommended, because the price variance can be reported in the period
in which it 15 mcurred, and reporting of the total variance is not delayed until months
later when the materals are used. Also, adopting this approach cmables correcte
actian o be taken carlier. For the suke of simplicity we shall assume in Example 18.1
that the sctual purchases are sdentscal with the actual usage.

Material usage variance

The starting point for calcolating this quantity vanance is simply to compare the
standard quantity that should have been wsed with the actual quantity which has boen
used. Refer again to Example 18.1. You will see that the standard wsage for the
praduction of one wnit of ssgma s 2 kg for material A. As S0 units of sigma arc
produced. 18 000 kg of malenal A shoald bave been used; however, 19 000 kg arc
actually used. which means there has been an excess usage of 1000 kg.

The importance of this exces wage depends on the price of the matenals. For
cxamiple, if the price = 0001 per kg then an exces usage of 1000 kg will not be very
sigmificant, but of the price 15 £10 per wnit then an excess usage of 1000 kg wall be very
significant. It follows that to assess the importance of the eacess usage, the vanance
shauld be expressed m monctary terms.

Calculation based on standard price or actual price

Should the standard matenal price per kg or the actual material price per kg be used
to calculate the variance? The answer is the standard price. 1f the coel material price
is used, the usuge variance will be affected by the cfficiency of the purchasing
d:purl.rrbcn.i. sinoc Aoy CRCCss 'plun:hasc pu'il:: will be :msi;n.nd 1o the cxcess usage. [t is
therclore necessary to remove the price effects from the wsage varance calculation,
znd this is achieved by valuing the variance at the standard prece. Hence the 1000 kg
cxcess usage of materal A is multiplied by the stundard price of £10 per unit, which
gives an adverse wsage variance of £10 000, The formula for the vanance &

the maierinl osage variance is equal to the difference between the standurd quantity
{50} required for actual producteen and the actual quantsty (AQ) used mubtiphed by
the standard material price [5F):

(S0 - A = 5P
For material B you will see from Example 18.1 that the standard quantity s 9000 kg

{9000 wnits = 1 kg), but 10 100 kg have been used. The excess usage of 1100 kg is
multiplsed by the standard price of £15 per kg, which grves an adverse variance of
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£16 500, MNote that the principles of flexible budgeting described in the previous
chapter also apply here, with stamdierd quaniity being besed on oot prodieciion and
mat bugeted production. This ensunes that a manager & evaloated under the condi-
tions in which he or she actually worked and not those envisaged at the time the
budget was preparcd.

Possible causes

The material usage variance is normally controllable by the manzger of the appro-
pcriah: pu'u-du:lim r:spunsibih'l:_l.- centre. Common causes of matereal usage variancos
include the carcless handling of materials by production personnel, the purchuse of
inferior guality materials, pilfernge. changes in guality control requirements, or
changes in methods of production. Separate material usage variances should be calou-
lated for cach type of materal wsed and allocated 1o cach responsdhility centre.

Total material variance

From Figurc 18.3 you will see that this variance is the total vanance before it =
analysed mio the prico and usage clemenis. The formula for the varance s:

the total muterial varinnce & the difference between the standard material cost (5C)
for the actual production and the actual cost (AC):

SC-AC

For matenal A the standard matenal cost is £20 per it (soe Example 18.1), giving a
total standard material cost off £180 Q00 (5000 wnets > £30). The actual cose is £200 D00,
and therefare the vaniance & £24 000 adverse. The prece varance of £19 00 plus the
usage variance of £10 000 agrees with the tota] material varance. Simeardy, the wial
matenal variance for material B is £64000, consistmg of a foourable price variance of
£10 100 and an adverse usage variamce of £16 50

Maote that if the price variance is calculated on the actual quantity prercfared
instead of the actual quantity wsed, the price voriance plas the wage variance will
agree with the total variance only when the quantity purchased is cqual to the
guantity which is used in the particular accounting period. Beconaling the price and
[IERTL vanance with the tatal varance is mr:n:!'_v a reconciliation excrcise, and o
should not be concemed if roconcilintion of the sub-variances with the toal variance
is mot possible.

Labour variances

The cost of labour = determined by the prce paid for labour and the guaminy of
labour wsed. Thus o price and quantsty varance will also arise for labowr. Unlike mate-
nals. labour cannot bhe stored, because the parchase and wsage of labour normally
tzkes place at the same time. Henoo the actual quanbity of hours purchased wall be
cgual to the actual quantity of howrs wred for cach period. For this reason the price
vanance plus the guantsty variance shoald agree with the tatal Ehour variamce.
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Standard costing &t Montclalr Papers Ddvision of Mohawk Forest Products

Muoniclair produces 1500 different products, mcluding Forest Green Carnnval.
Its standard cost of $2904 per ton s dereved from:

® union wage rates for laboar costs (‘Pattern bargaining” vicmally /|
comparable labour costs among the major unson firms, all of which were
unionized);

» standard vield rates fnr afl rnaml':u:tmug steps, basod an latest
performance loag: fing norms at the Montdair mdl;

carrent market prices for all purchased components;

& generally accepted industry procedures for building the *nosmal” cost of
scrap into the standard cost, afier deducting the offsct for the marketr
vidue of the SCTI E;rmrsuh:r!.

The standards were wpdated annually for changes in purchase prices, process
s and yickd targets. With mor: than 1500 prodwcts manufactured i the mall,
mwre Frequent updating was deemed unfeasible.
Manufacturing management accepicd that the standard cost represented
bt pru.d.iu::. of the mill and thus was an appu-n'pu-i:tl.c basis far mumil.m'ing:
hly ce. Standard costs were also helpful to simplify caleulating
the mn'n.ll!-crld cosl of goods sold and the ending inventory for financial state-
ments. Updated only once o year, the standard cost was stable from month e
maomth. Management viewed this stability as 2 positive feature in monitonng
mumnthly porformance against the annual plan.

Source: Shank, J. K. and Fisher, J. (1939), Targe costing as a sraegic wool, Sios Aeigemen
Jevew, Fall, Vol 40 [sme 1. pp T3-E2.

Wage rate variance

This varance is calculated by companng the standard prece per howr with the zctual
price pasd per howr. In Example 18.1 the standard wage rate per hour = £9 and the
actual wage mie is £9.60 per hour, giving o wage mic varance of £0060 per hour, To
determine the impm'tan.n: af the variance, it s TN CC 3Ty 1o ascertamn how My times
the exoess payment of £0060 per boar is paid. As 28 500 labour boars are msed (sec
Example 18.1), we maltiply 28 500 hours by £0060. This grees an adverse wage mie
wariance of £17 100. The fvrmula for the wage mie variance is:

the wage rate varinnce 5 equal to the difference botaeen the standard wage rate per
hour (5B} and the actual wage rate (AR} moltuphicd by the actual number of hiwors
worked {AH):

(SR -AR} = AH
Mote the similanty between this variance and the matenal price variance. Bath vari-

ances multiply the difference between the standard price and the actual price paid for
aunitof a resonrce by the actual quantny of resources nsed.
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Possible causes

The wage rate vanance may be doe to o negotiated increase m wage mies not yet
having been reflected in the standard wage mite. Ina sstuatson sech as this the variance
cannot be regarded 2 controllable. Unexpected overtime can also be a conse of ths
vanance. Labour rate variances may also oocur becawse a standard s used that repre-
sembs a si:ngh: average rufc fora gi\-:n ugl:ral.iurl. pclfnrrnrd hyuwkl.':: who arc pa;d al
several different rates. In this siuation part of all of the vanance may be due o the
assignmient of skilled labour to work that s normally performed by unskilled labour.
The varance may then be regarded as the responsibilaty of the foreman, because be
should have matched the appropriate grade of labaar o the task ot hand. Howewver,
the wage rate vartance s probably the one that is least subject to control by
management. In most cases the variance is due to wage rate standards not being kepe
in line with 1:11:1.115,:5 in actual wige rafes, and for thes reason i isnntnnmaﬂyumtrﬂ-
lable by departmenitzl managers.

Labour efficiency variance

The labour :ffl.c;:n.ql varianoe represcnis the qua.nlil:_!,- variance [or direct lnbour. The
quantity of labaur that should be wed for the actual outpat i expressed in terms of
simndard howrs prodieced. In Example 18,1 the siandard time for the production of one
unit of sigma is 3 hours. Thus a production level of 9000 units results in an output of 27
{00 standard hours, In other words, working at the proscribed level of efficiency, it
should take 27 000 howrs 1o produce 300 unis. However, 28 500 direct labauar hours
are actually requircd o produce this output, which means that 1500 excess direct
labour hours are used. We multiply the excess direct labour hoars by the stondard
wage rato to caloalate the variance. The gives an adverse variance of £13 5000 The
farmaula for calculating the labour effacsency vninnce is:

the labeur efficiency vuriance is equal to the diference betecen the standard labawr
hawrs for actual production {$H) and the actual labour hours worked (AH) during the
period multiplied by the standard wage rate per hous (5R):

(SH - AH} = SR

This vanance s similar to the matenal wsage variance. Bath variances multiply the
dilference botween the standard quantity and actual quantity of resources consamed
by the standard price.

Possible causes

The labour efficicncy vanance is normally controllable by the manager of the appra-
printe production responsibility centre and may be duc o varnicty of reasons. For
cxample, the use of infenor quality matenals, different grades of labour, failure o
maintam machmery in proper candition, the intreduction of new equipment or iools
and changes in the production processes will all affoct the efficency of lahowr. An effi-
ciency variance may niot ahways be controllable by the production foreman; it may be
due, for cxample, 1o poor production scheduling by the planneng depariment. or o a
c]'l:mgc in qnalilj' control standurds.
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Total labour variance

From Figure 183 you will soe that this variance represents the otz vanance hefare
amalysis into the price and quantity elements. The formula for the vanance =:

the iotal leheur varionce is the difference besween the standard labaur cost (5C) for
the actual production and the actual labour cost {AC):

SC-AC

In Example 18.1 the actual production was 8000 units, and, with 2 standard labour cost
of £27 per unit, the standard cost 1s £243 000, The actual cost is £273 600, which gives
an adverse variance of £30 600, Thes consists af a wage ratc variance of £17 100 and a
labaur efficsoncy varinnos of £13 300,

Variable overhead variances

Atotalvaniable overhead vaniance is caloulsted in the same WITY 15 the total dircct lshour
and material variances. In Example 18.1 the ouwtput s 90 units and the standard
varinhle overbend cost s £6 per imit produced. The standard cost of producton for
vaniable overheads i thus £354 00, The actual variabde wverheads mcurred are £52 (00,
gving a favourable vanance of £2000. The formula for the varianoe =:

the totul varioble overhend voriance is the difference between the standord varable
averhends charged o production (5C) and the actual vanable overheads incurned {AC):

50— AL

Where vanahle overheads vary with dircet labour or machine hoars of inpar the 1ol
variahle overhead vanance will he due o one ar bath of the following:

1 A price variance arisng from actual expenditure being different from budgeted
cxpenditune.

I A quamtity variance ansing from actual direct labour or machine howrs of inpuat
being different from the hours of input, whech sfhodd have been usced.

Thiese reasons give rise b the teo sub-ariances, whech are shown in Figure 18.3: the
varighle overhead expenditune variance and the variable overhead efficency varance.

Variable overhead expenditure variance

T compare the acioal overhead expenditure with the budgeted expenditure, it is
necessary to flex the budget. Becawse it s assumed in Example 181 that varable over-
heads wall Wary with derect labour hours of dnpnd the biudg,:i 5 flexed on this basis.
Actual varinble overhead expenditure s £52 000, resulting from 28 500 direct labour
hours of mput. For this bevel of activity varishle overheads of £57 000, which consist of
28 500 iput hours a1 £2 per hour, should have been spent. Spending was £5000 less
than it should have been, and the result is 2 fvoumbles varance.
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If we compare the budgeted and the adisl averhead costs for 28 500 divect labouwr
houwrs of inpat, we shall ensure that any eficiency content i removed from the vanance.
This meams that any difference must be doe to actual variable overhezd spending being
different from the budgeted vanahle overhead spending. The formula for the variance =:

the varishle nverhead expemnditere varinnce is oqual to the difference between the
budgeted flexed vamable overheads (BFYO) for the actual direct lshour hours of
input and the actual variable overhead costs incurred (AVO )

BEY0 - AV

Possible causes

Vanahle overhead reprosents the aggregation of a large number of mdvidual items, such
as indirect labowr, indimect materials, electricity, mantenance and so on. The variable
awerhead vanance can arse because the prces of individual nems have changed.
..“J’h:matiwhl. the varanoce can also be alfected I:r_\- hew dﬁ:i:nlh' the indindual variable
wverhead ibems are used. Waste or incflicsney, such as using mare kilowatt-hours of
power than should have been used will increase the cost of power and, thus, the total cost
of variable overhead. The variable overhead expenditure on its awn = therefone not very
infarmative. Ay meanngfal anabyss of ths variance requires a comparson of the actss]
expenditure for cach indivedual item of variable overhead expenditure againse the
hodget. I you refor to the performance report presented in Exhehit 15.8 on pages 51520,
you can sec how the £5000 variable overhead cxpendsture vaniance cn be analysed by
inclricdsal items of expenditure. Contral should be exercsed by foousing on the indi-
vidual lne isems of the expenditure varsnces and nat the ol vriance.

Variable overhead efficiency variance

In Example 181 it is assamed that variable ovecheads vary with direct labowr hours of
input. The vaniable overhead efficsency varance arises becanse 38 500 direct labower
haurs of input were required to produce SO0 wnits. Workeng ar the prescnbed level of
elficiency, 1t should take 27 000 hours (o produce 5000 units of cutput. Therelors an
extra 1500 direct labour hours of mput were required. Because variable overheads are
assumed to vary with dircct labour hours of inpaot, an additional £3000 {1300 houes at
£2) varmble overheads will be mcarred. The formula for the sariance is:

the varinhle overhead efficiency verinnce i the difference between the standard hours
of output (SH) and the actual hours of input (AH) for the period multiplsed by the
standard variable overhoad rate (SR):

(SH- AH) » SR

You should note that i it is assumed that variable overheads vary with direct labowr
howrs of input, this vanance = identical wo the labour effsaoncy variance. Conscguently,
the reasons for the varance are the same ax thos: described previoasly for the labower
efficiency vamance. I you refer agam 1o Figure 18.3, you wall sce that the vanablic
overhead expenditurs vanance (E5H0 favourable) plus the vanable cficwency vanance
(£3000 adverse) add up to the total vanable overhead variance of £2000 favourable.
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Similarities between materials, labour and
overhead variances

Ha far, we hove @loulated price and quantily vananoes for direct material, direct
labour and varable overheads. You will have noted the similaritics between the
computatsans of the three quantity and price varmnces. For example, we caloulated
the quantity variances (1.e. materal usage, labour cfficiency amd variable overhead
clficiency variances) by multiplying the difference between the standard guantity
{50)) af resources comsumed for the actual production and the actual quantiey (AQ) of
resources consumed by the standard price (5P) per anit of the resource. Thus, the
three quantity variances can be formulated as

(50— A} x 5P

Mote that the standard quantity is derived from detormining the guantity that
should be used for the actusl productisn for the penod so that the princeples of
flexible budgeting arc applicd.

The price vanances {i.c. matenal prece, wage mie and variable oeerhead expen-
clitwre varmnces ) were caleulated by multiplying the difference between the standard
price (5P) and the actual price (AP) per unit of a resounce by the actisal quantiey (A0
ﬂ‘ FCSMArces i-:ql.‘li.l'ﬂj"mcl:‘. T!'l: F!.m “ri.arm can h E.'ﬂ'ml.l]ﬂt:d as

(SF-AP | % AQ
This can be re-expressed as
(AL = 5P ) - (AL % AF)

Mot that the first bzrm m this formulba (with AQ represonting actual hours) s oquivalent
1o the budgeted Besed variable overheads that we used to caloulste the vanable overbead
capenditure varance. The lst term represents the actual cost of the resources consamed.

Wi can therefore caloulate all the price and quantsty variances illustrated so far in
this chapter by applyng the formulae outlined above.

Fixed overhead expenditure or spending variance

The fnal vanance shown in Figure 16.3 s the fixed overhead expenditure varmance.
With a variable costing system, foeed manufacturing overheads are not unstzed and
allocated In-pmdu.c!a Instead, the total fed overheads for the pl.'r.in-d are :harg,zd s
an eagpense to the period inwhich they are mewrned. Fixed overheads are assamed w
remam unchanged in the short term in response to changes in the level of actnvty, but
they may change in response to other factors. For example, price increases may cause
cxgpenditure on fred overheads to merease. The fimed overhead expenditure vananos
thercfore explains the difference between budgeted fmed overheads and the actual
Tmed averheadds incurred. The formula for the fived overhead expenditure varinnee is
the difference between the budgeted [med overhends (BFO) and the actual foeed
averhead (AFO) spending:

BFO - AFO
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In Example 18.1 budgeted fixed overhead expendsture is £120 000 and actual fixed
wwerhead spending £116 0. Therefore the fixed overhead expenditure varance =
EADH. Whenever the actual fixed overheads are bess than the budgeted fixed over-
heads, the vanance will be favourable. The total of the fived overhead expenditure
varance on its own 5 not particoularly informative. Any meaningful anabysis of thes
varance requires a comparison of the actual expenditure for cach individsal item of
hixed overhead expenditure agamst the bodget. The difference may be due to a varicty
of causes, such as chamges i salaries paid 1o supenisors, or the appointment of addi-
tivnal supervisors. Only by comparing individual tems of expenditure and ascer-
tainimg the reasons for the varances, can one determme whether the vanance =
controllable or uncontrallable. L_-rm:'mih-. this varianoe = |ikc|_l,- to be uncontrollzble
in the short teem

Sales variances

Total sales

Sales variances can be used to anal‘_vsu the pcrrm'rnn.n:: of the sles function or
revemue centres om broadly similar terms 1o those for manufacturing costs. The most
signibicant feature of sales varsance caloulations is that they are caloulated in terms of
profet or contribution margms rather than sales values. Conssdier Example 182,

You will soc that when the vanances ane caleulated on the basis of sales valve, it s
nooessry bo compare the bodgeted sales vatee of £110 000 with the actual sales of
£120000. This gives a favourable vanance of £10000. This calculation, however,
ignnn:s the :irnpal:l of the sales eflort on mel. The 'buﬂacbm! prufli contribution is £440
100, which consists of 1000 units ot £4 per unit, but the actual mpact of the sales
cifort in terms of profit margens indicates o profit contnbution of £36 000, which
consssts of 12 000 units at £3 per unit, indicating an adverse variance of E2000. I we
examine Examplo 182, we can see that the selling prices have been reduced, and that
thes has led not anly be an mcrease m the total sales revenue but also to a reductson in
todal profits. The objective of the selling function is to influence favourably Lol
prodits. Thus o more meaningful perlormance measure will be obtained by comparing
the results of the sales function in teems of profit or contribution margins mther than
sales revenues.

Maote that with a standard absorption costing system, profit margins are used
[sellng price kess total unit manufacturing cost), whercas wath a standard vanable
costing system, comtriburion margins (selling price less umt manulzctunng varnablc
cost] are used bo caloulate the vanances.

Let us now caboulate the sales varinnoes bor a standard variable l:usl:in.g sysicm fram
the information contamed m Example 18,1

margin variance

Where a varablie costeng approach s adopied, the total sales mangin variance secks to
identily the influcnce of the sales Function on the differcnce between budget and nctual
profit contribution. Inm Example 181 the budgeted profst contribution = £200 (00,
which comsists of budgetied sabes of 10 000 units ot a contribution af £200 per unit. This s
compared with the conimhution from the actual sales volume of 9000 units. Bocausc
the sales functeon is responsthle for the sales voleme and the unit sclling price, bat nat
the unit manufacturing costs, the standard cost of sales and not the actual cost of sales
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The budgeted sales for a company are £110 400 consisting of 10 000 units at £11
per unel. The standurd cost por unit is £7. Actual sales wre £120 000 {12 (00 units
at £10 per unit) and the actual cost per amit is £7.

s deducted from the sctual sales revenue. The calculation of acma contrbution for
ascertaining the total sales mungin variance will therefore be as Eollows:

{E¥
Actual sabes revenue (300 u.|1i.1:al£“]|]} B0 Oy
Shencard varnable cost of sales for actual sales volume (SOMY units at £68) 612 0i
Actual profet contribution margm 198 OiHy

Tir caloulate the total sales margin vanance, we compare the budgeted contribution of
E£200 (01 with the actual contributson of £198 (00, This gives an adverse vanamee of
E2000) hecause the actoal contribution is less that the badgeted profit contribution.

11'"! [nrrmuh. [ur |:-a|cn|a.1.i:15 1'1: \'ar.iaucc il ias Eunmrs:

the tomn] sales murgin variance & the difference botween the actual contribution (4C)
and the budeeted contribution (BC) (both based on standard unit costs):

AC-BC

Using the standard cost to caloulate bath the budgeted and the actual contribution
ensures that the production vanances do not distort the caloulation of the sales
vartances. The offect of using standard costs throughout the contributien margin
calculations means that the sales varinnces arse becawse of changes in thase van-
ables controlled by the sales function (e, selling prices and sales guantity).
Consequently, Figare 18.3 dicates that it is possable to analyse the total sales
margin vareance inbe two sub-variances - a sales margin price varance and a sales
m"gl“ '\'Dl.um.c '\'ﬂriﬂﬂ::.

EXAMPLE 18.2

Sales margin price variance

In Example 181 the actual selling price is £90 but the budgeted sclling prece = £88.
With 2 standard unit vasinble cost of £68. the change in selleng price has led o an
incrense i the contrbution margin from £20 per unit b £22 per unit. Bocause the
actual sales volume is 9000 unns, the increase in the sclling price means that an
incrensed contrdbulion margin is ohtained 9000 temes, grving a favourable sales margin
price varancos of £18 (. The formula for calculatmg the vamanoe s

the sules margin price varionce & the difference botoeen the actual contréhation
margm [AM} and the standard margin (5M) (both based on stundard wnit costs)
mulbtsplicd by the actual sales volume (AV):

(AM - 5B % AV
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Sales margin volume variance

To ascertam the cffect nF:hangu in the sles volume on the difference betwoen the
hudgeted and the actoal contribution, we must compare the budgeted sales volume
with the actunl sabes volume. You will see from Example 15.1 that the budgeted sales
are 10 DY mimits but the actual gales are 9000 units, and 16 enable us o detcrmine the
impact of this reduction in sles volume on profit, we must multply the 1000 units by
the standard contribution margin of £20. Thes gives an adverse variance of £200 00l

The wse of the standard margen (standard sclling price less standard cost) ensures
that the standard sclfing price s used m the caloulation, and the wlume varianee will
not be affected by any chamges m the actual sellmg prices. The formula for calculating
the variance is:

the sales murgin velame varinnee s the difference beoween the actual sales volume (AV)
and the budgeted volume (BV) multiplicd by the standurd contnbution margin (SM):

(AV - BV) % SM

Reconciling budgeted profit and actual profit

Top munagement will be interested m the reason for the actual profit being diffenent
from the budgeted profit. By adding the favourable productson and sales varianees o
the budgeted profit and deducting the adverse vamances. the reconadiation of budgeted
and actual prafit shown in Exhibit 18.4 can be presented in respect of Example 181,

Example 18.1 assumes that Alpha Lid produces o single product consisting of a
singhe oporation and that the activitics are perlormed by one responsibility contre. In
practice, most companies make many products, which require operations to be carried
out in different responsibility contres. A reconciliation statement such as that
presented in Exhibat 18.4 wall therefore mormally represent a summary of the van-
anoes for many responsibility centres. The reconaliatien siatement thus represents a
beroad 'p;cl.un:- by bop management that :Jl.p|:|.in.'£ tho majnr reasons for any difference
between the budgeted and actual profis

Standard absorption costing

The external financial accounting regalatsens in most countries require that
companies should valse mventories at full sbsorption manulaciurng cost. The effect
of this is that fixcd overbeads should be allocated o products and mcluded in the
cleing inventory valuations. With the vanshle costing system, foced overheads are not
allocated 1o praducts. Instead., the ol fved vosts are charged as an expense o the
period in which they are incurred. (For a discusson of the differences between
varmhle and absorploon costing systems you should refer back 1o Chapter B.) With an
absorpiion costing system, an additional fed overhead vamnno = calculated. Thes
varamce is called a velume varinnce. In additson, the sales margm varances must be
expressed in unit prafit margins instead of contribeiion margims. These vanances are
nod parl:icl.r]ar]'_v wseful for control [PEIFPOSCS. i FOUT COUrss does oot relate to the
dispasition of variances 1o meet Anancial accounting requirements {i.e. standard
absorption costing), you can omit pages 513-7.
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6 (K} it EXHIBIT 18.4
Reconciliation of
Budgeted net profit B0 budgeted and
Sales variances: actuel profits fora
Sabes margin price 18 000F stardard variahie
Subes murgin vohome T 00A I A costing system
Dircct cost vanances:
Material: Price 8 GOl
Usage 26504 354004
Lubour: Rate 17 1D0A
Elacricy 13500A  A0E004
Manufacturing overhead variances
Fixed overhead expenditure En il g
Varable overbead expendoure 5 000OF
Vartable everhwead efficiency 3 DoikA & (OE 62 (00A
Actual profit 18 D0

With a standard abscrption costing system, predetermined foed overbead rates are
estahlished by dividing ansual budgeeed fxed overbeads by the budgeted anmsl level of
activity. W shall asume that in respect of Example 18.1, hudgeted annsd fived overheads
arc £1 3000 (£ 120 000 per moath) and budpeted anmual activity is 120000 units (10000
units per manth). The fxed overhead rate per enit of ostput s cbioulated as folloes:

budg: ted ooed overlsends (£1 240 (MK
budgeted activity {120 ) umis)

= £12 per unit of sigma producesd

We have moted earler in this chapter that in most situations more than one product
will ke produced. Where different products are produced, units of outpuet should be
comverted to standard howrs. In Example 18.1 the outpat of one unit of sigma requires
3 direct labour hours. Therclore, the hudgeted output in standard hours = 360 (00
howrs (120 00 2 3 hours). The fixed overbead rmie per standard hour of output =

budgeted Fxed overheads (£1 440 000)

84 i it s
budge bod tandard hours (360 000) s "

By multipheng the number of hours required to produce one unit of Sigma by £4 per hour,
we also get 2 foved overbead allocatson of £12 for o wnetof Sigma (3 hours % £4). For the
remainder of thes chapser vutput will be measured in terms of standard howrs produsced.

W shall assume that production & expected to ooaur evenly throughout the year.
Manthly budgeted production cutpat s thercboee 10 000 unsts, or 30 (00 standard dircet
labowr howrs. Al the planning stage an ingut of 30 000 dimect labour bowrs (10000 = 3
heues) wall also be planned s the company wall hudget at the level of efficiency spocificd
in the calculation of the product standard cost. Thus the budgeted hoars of input and the
hedgeted hoars of ontpat (Le. the standard hoors produced) will be the same ag the
planning stage. In contrast, the acume! hours of input may deffer from the ecrnd standard
howrs of sutpat. In Example 18.1 the actual direct labour howrs of input are 28 500, and
27000 standard hours were actually produwocd.

‘With an shsorption costing system, Fxed overheads of E108 000 (27 000 standard
hours of sutput at a standard rate of £4 per bour) will have boen charged o products
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for the month of Apnl. Actual fixed overhead expenditure was £116 000, Therclore,
LB has not been allocated o producis. In other words, there has been an under-
recovery of fixed overbeads. Where the fwed overheads allocated to products exceeds
the overhead incurred, there will be an over-recovery of fised overheads. The under-
wr over-rooovery of fixed overheads represents the 1otal fived overhead vanance for
the perod. The tetal fixed overhead vanance 1s caloulated wsing a formuda similar o
thase for the tatal direet labour and total direct materials vanances:

the total fived sverbend vorinmce is the difference botween the standard foved
awerhead charged to production (5C) and the actual fized overbead incurred (AC):

HC(EIDS 0y — AC {£1 86 DO0) = ESHNLA

Mate that the standard cost for the actual prodection can be calculated by measuring
production in standard hours of output {27 000 hoors % £4 per houry or wnits of
cutput (M0 units * £12 per umit ).

The under- or ever-recovery of fixed overheads (i.c. the fixed overhead varance)
arsses becawse the fmed overhead rate 15 culoulsted by dividmg brdgesed foed over-
heads by budgeted output. I actual output or fixed overhead expendstune differs from
badget, an under- or over-recavery of fised overheads will anise. In other words, the
under- or over-recovery may be due to the fallowing:

1 A fixed overhead expenditare vanance of £4000 arsing fram actual eqpemditioe
{£116 000} being different from hadgeted egpenditire (£120 000).
2 A fixed overhead volume vanance arisng from actual prodecion differing from
budgeted production.
The fixed averhead expenditure variance also noours with a wariable costing system.
The Evourable vanance of E4000 was eaplained earler in this chapter. The volume
vanance arses only when imeentosics are valued on an absorption costing basss.

Volume variance

Thes vanance sceks 1o identify the portton af the tatal fued overhoad varance that s
due to actual production being different from budgeted produsction. In Example 181
the stamdard fved overhead rate of £4 per hour is caboulated on the basis of 2 normal
actrvity of 30 000 standard hours per month, Only when actual standard howrs
produced are 30 (00 will the budgeted monthly fowed overheads of £120 000 be exactly
recovered. Actual outpet, however, is only 27 000 standard howrs. The Tact that the
actual praductson is 3000 standard hours less than the budgeted outpat howrs will lead
1o o fadlure to recover £12 000 fixed cverbiead (3000 howrs at £4 fxed overbead rate
per hoary. The formula for the vanance s

the volume variance s the defference betwoen actual production {AF) and badgeted
production (BF) for a period multrplied by the standard fxed overhead rate (SR):

(AP - BP) % SR
The volume vamsnce reflects the fact that foed overbeads do not Auectuate mrclaton

to cutput in the short term. Whencver actual productin is less than budgeted
production. the fised overbead chasged to production will be bess than the budgered



VOLUME CAPACITY WARIANCE

cosd, and the valume vanance will be adverse. C'mmh-. of the actual pmﬂl.l.clinrl ™

greater than the budgeted production, the volume vanance will be frvourable.

Possible causes

Changes in production volume from the amount budgeted may be caused by shifis
in demand for products, labour disputes, material shorages, poor production
scheduling, machine breakdowns, lahour cfficiency and peor production quality.
Some of these factors may be controllable by productson or sales management,
w]1i|nu-1i1|::rsrru3- [

When the adverse volume sariance of £12 (00 is netbed with the fvourable expen-
diture varinnce of £4000, the result i3 egual to the total fixed overbead adverse
variance of E8000. It & alo possthle to analyse the volume vanance into two further
sub-varances - the volume efficicncy variance and the capacity varance.

5i5

Volume efficiency variance

I we wish to identify the reasons for the volume variance. we may ask why the sctual
praduction was differcnt from the budgeted producton. One possible reason may be
that the labour force worked at a different level of efficiency from that antscipated in
the budget.

The actual number of direct labour howrs of input was 28 500, Hence ong would
hawve expocted 28 500 hours of sutput (i.c. standard hours produsced) from this mput,
but cnly 27 000 standard hours were actually produced. Thus one reasen for the
failure i meet the hudgeted outpul was that outpat in standard bours was 1500 hoars
less than it should have been. IF the Inbour foree had worked 2t the prescribed bevel of
clsciency, an additional 150 standard hours woeld have been produced, and this
would have led to a total of 26000 (£1500 hours at £4 per standard hour) fxed over-
heads bcirlg ahsarbed. The i.11|.'|Tu:ien.n::.l of lshaur & therefare one of the reasans w‘h_\-
the actual production was less than the budgeted production. and the gives an adverse
variance of EG00. The formula for the varanos is:

the yoleme eficiency voriance s the difference between the standurd hours of ouput
{5H) and the actual hours of mput (AH) for the penod multiplicd by the standard
Tmed overhead rate (SR}

(SH - AH) % SR

¥ou may have nobed that the physical content of this variance s 2 measure of lahour
efficiency and is identical with the labour efficiency varnance. Conscquently, the
reasons for this vananoe will be identical with those previowsly described for the
labsaur efficeency variance.

Volume capacity variance

Thes variance indicates the second reason why the actual production meght be
dilferent from the badgeted production. The hadget = based on the asumption that
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the derect lubour hours of imput will be 30 D0 hours, but the actual hoars of input arc
28 500 hours. The difference of 1500 howurs reflocts the fact that the company has
fziled o utilize the planncd capacity. I we asume that the 1500 hours would bave
hewn worked at the prescribed level of efficiency, an addibonal 1500 standard hours
could hawve been produced and an addibonal £6000 fived cverhiead could have been
absmorhed. Hence the capacity vanance s E6000 adversc.

Whereas the volume efficency varance indicated o Failure to utilee capacity ffi-
ciently, the volume capacity varance indicates a Failure 1o ublbize capacity ar alf. The
formala is:

the volume capacity variance is the difference hetween the actual bours of imput (AH)
andd the budgeted hours of input (BH} for the peried maltipbed by the standard fixed
overhead rate (SR):

{AH-BH) = 5R

A failure to achieve the budgeted capacity may be for o varicty of reasons.
Machine breakdowns, material shorages. poor production scheduling, labour
d.i!pl.lll:s al'“j i r:du:t-m'l irl !Hkl d:m:l’ﬂ arc II! Fn“ihh causcs DE an ud"tr“
volume capacity variance.

Summary of fixed overhead variances

The volume cfficiency vanance is £6000 adverse, and the volame capacity sariance s
alsa L6000 adverse. When these two variances are added together, thoy agroe with the
Fxed pverhead volume varmance of £12 0. Exhibit 155 summarnzes how the volume
varance 1 analysed accarding to capacity and efficiency.

The actual ot was 3000 hours bess than the budget, prving an adverse volume
variance. The capacity vamance mdicates that one reason for failing to meet the
bhudgeted output was that 1500 hours of capacify were not wtilized. In addibon,
thase 28 500 hours that were utilized only led to 27 000 hours of autput. An inei-
cient use of 1500 houwrs capacity therefore provides a second explanation as 1o why
the budgeted output was not achseved. A fixed overhead rate of £4 per hour =
applied to the physical quantity of the variances, so that foed overbead vasiances
miry be presented in monetary teems. Exhibit 18.6 summarizes the vamances we
have caleulated in this section.

Reconciliation of budgeted and actual profit for a
standard absorption costing system

Thie reconciliabion af the budgeted and actual profits s shown m Exhabat 18.7. You wall soc
that the reconciliation statement = identscal with the varable mﬁhg recanciliaton
stalement, apart fram the fact that the shsorption costing statement inchides the fomed
awerbeoad volume vamance and values the sales margin volume vamance at the standard
peafit margin per unit instezd of the contribution per wnet. If you refer back 1o Example
18.1 an page 500, you will see that the contribuben margin for Sigma is £20 per umt sald
whereas the profit margin per unit after deducting fived overbead cost (£12 per unit) s £5.



PERFOAMANCE REPORTS BAT

% i = EXHIBIT 18.5
Analysiy of the
Budgeted hours of output  Actual hours of mput Actual hours of autpat volume variahce
and enput
X0 Do 28 500 27 (MY
1 L ]
Capacity = 1500 hours Efficiency = 1500 hours
“}TLZ] {Z]I—{Jl]
Valume 30M) hours
(L3
IV [ e et R EXHIBIT 18.6
SC-AC Diagram of fived
E108 000 - £116 (4K overiead varances
i
Fized overhead I:I:lipemi:mrnm '\"Djm'ﬂﬂ!\'ﬂ.l'lﬂmﬁ
BFD - AFD (AP -BP) % SR
E1204H00 — £156 () {27 NDSH — 30 DOMSH ) = 44
EHHO0F

E1Z 0004
|

“nhmnpulcity varinnoe ‘-’nhmsuﬂ—l:;culsymimm

[AH - BH) % SR
{28 50030 000) % £4
ERDOIA

{SH-AH) x SR

(27 000 - 28 5007 % £4

ER00NA

Multiphang the difforemce in budgeted and actual sales volumes of 100 units by the
standard profit margin giees 2 sales volume margin variance of 8000 Mote that the sales

margin price variance is sdentcal for both systems.

Performance reports

The managers of respemsibdity contres will requare o more detziled analyses of the van-
ances to enable them to exercise control, and detailed perfformance reparts should be
prepared at monthly or weckly intervals to bring to their attention any ssgnaficant vari-
ances. A typecal performance report based on the information contzined in Examgple
18.1 is presented m Exhibit 18.8. A& departmental performance report should inclede
only those items that the responsibility manager can control or influence. The material
prece varance and the monctary amount of the valume variance are mor prescoted,
since these are not consdiered to be within the control of the manager of the respons-
hility centre. However, the volume vanance and the two sub-variances (capacity and
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EXHIBIT 18.7
Reconciliaton of
Buedgeted and
aciuad profil fora
stancanad
atwarption coTting
spsbem

LE} 1 1] |E) ifl
Budgeted net profit B0 00
Sales vanamces:
Sales margin price 15 (HH}F
Sales margin volume BOHRA 10 DINIF

Diircct cost variances:
Materal - Price: Material A 14 D0ikA
Materl B M IMF  B9DA

- Usage: Material A 10 kA
Marial B 165004 2650A 35400A
Labour - Rate 17 1A
Efccmoy 13 5004 30 600A
Manufaciurning overhead variances:
Fined El.]:ln'rhd.lm 4 DOy
12 00A B DA
Variahle - Expeuﬁml: 5 DOIF
Efficiency 0004 2000F  6000A 62000
Actual profit 18 00}

efficiency) an: restated in non-monetary terms n Exhibin 188, You can see that these
variances hiave boen replaced by the following three contral ratios:

stzndard hours of actual outpat (27 000)
badgeted bours of output (30 000)
= 0%
standurd hours of actual otput (27 IIl}]
actuzl hours worked {28 500}

=75

actual hours worked {28 500)
buﬂal.‘ll:d hours of inpul i 300 OOy
=%

x10m0

prodaction yelome ratie=

prodoction efficiency ratin=

= i}

capacily usage ratie=

You can micrpret these ratas i the same way as was described for the sgunalent
monctary vanances. The ratios mercly represent the replacement of an absslie
monetary measare with a relative performance measare.

A comparson of current varances with those of previous perieds andjor with those
of the yeur to date 15 presented m the summary of the performance roport. This ifor-
matian is often useful in :!Ial!l-shina a framework within which current varinnces can
be evaluated. In additson toweckly or monthly performance reports. the manager of a
respansibility centre should recerve daily reports on those varmnces that are control-
lable on a daily hass.

This normally applics to material usage and lnbour cfficiency. For thess variances
the weekly or manthly performance reports will provide a summary of the mformation
that has previously been reported on 2 daily basis.
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EXHIBIT 18.8
A typioal
departmernin!
perfonmance repor
DEPARTMENTAL PERFORMANCE REPORT
Department...—...._...—.. Actual production 27 0 standard howrs
Period....... — Apnl OX._.... — Actual working howrs 18 500 howrs
Budgeted hours 0 00 hoars
Control ratice: Efficiency 94.7%  Capacity %% Volume 905
DIRECT MATERIALS
Unmye
Type  Stamdaml quomtily - Achml quontity  Difference Standand price  variance Rrasom
b 18 0K kg 15 (0 LK} E10.00 E100HA
B o 00i kg 10100 LRO0 E15.00 £16 5004
DIRECT LABOAUR
Anulysis Reanon
Stmmetlurd  Actual Stemdard  Actual Tl
Grade = Boars oo Difference  cost oost  voriance Efficiency Haobe

2TO0D 28500 1500 E243000 E273 600 £10600 E£13 5004 £17 100A

OVERHEADS
Alowsl  Actual Expendiiure Heasom Yurtable vver el
L] cosl Viriamre elfficirncy variance
i ars) (K}
‘Contrallable costs (variable):
Indirect labaur Difference
Pewer between IS 30004
Maintenance standard
Indircct matenals howrs and
aotaal
hours at
E2 per hour
Tolal EST000 £52000  ESDOOF IS0 3000A
Uncontrolluble costs (fmed):
Lighting and heating
Deprociation
Bupervision

E120 D0d - 116 000 A000E
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SUMMARY
Varinnces (£} Vanunces asa Fola
stamtard cost
This manih Cummubative This munih Cummlntive
i£1 4] 1) e
Dircct materials usage 26 SI0A
Direct labour:
Efficiency 13 5004
Wage ralc 17 1A
Contrallable overbeads:
Expendilure 5 O
Vanahle overhead 3 HI0A
Total 55 1{HA
Comemesnids:

Recording standard costs in the accounts

If you ore not studying for a specialist accounting gqualification it s possible that your
curriculum may not inchide the recording of standard costs. You should therclore
check whether or not this topic is included in your cormiculum o ascertain if you need
tor rend this section. Standard costs can be used for 'p]arln.ing. coniral. motnabion and
decsion-making purposes without being entered into the books. However, the mcor-
poration of standard costs into the cost accounting system greatly smplifics the task of
tracing costs for myventory valoation and saves a considerable amount of data
processing time. For examgple, if raw matenal stocks are valeed at standard cost, the
stk records may be mamtammed in terms of physical quantities only. The value of raw
materials stock may be abtained simply by multiplymg the physical quantity of raw
materials in stock br1h|: standard cost per umit. Thes avaids the need to record stocks
on a first in, et out or average cost basis. The financial accounting regulations in
muist countries specify that mventory valuations based on standard costs may be
incleded in externally publshed financial statements, provided the standard costs
used are current and attzinable. Mast companses that have estoblished standard costs
therebore incorporate them into their cost accounting recording system.

Variabions exist m the data sccumulation methods adopted for recording standard
costs, but these variations are merely procedural and the actual imventory valoations
and profit caboulations will be the same whichever method is adopted. In this chapter
wa shall illustrate a siandard sbsorption costing system: that values all imentonies a
standard cost, and all entries that are recorded in the inventory accounts will thercbore
be at stamdard prices. Any differences between standard costs and actual costs ane
debited or credited te vaniance accounts. Adverse variances will appear as debit
halances. since they are additional costs in excess of standard. Comersely, Eavourable
varances will appear as crodit balances. Only production sariances are rocorded. and
subes variances ure not entered in the acoounts.

Lt us now consider the cost accounting records for Example 18,1, which was presemed
carlver in this chapter. We shall assume that the company opemics an integrated cost
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:cmun!i.n_g sysicm. The varmnces recorded in the socounts are those for an abmrp‘l.-l:m
crstmg sysbem sammarnized in the reconcilialon statement presented in Exhibat 187 The
appropriate ledger entrics are prescated in Exhibie 189 (po 524). Each ledger and jowrnal
entry has been labelled with numbers from 1 b 13 bo try bo give you a clear enderstanding
af cach acomunting entry.

Purchase of materials

19 0 kg of roe material A ae £11 per kg and 10 100 kg of row matcoial Bat £14 per kg
were purchased. This gives a total purchase cost of £208 000 for A and £141 400 for B
The standard prices were E10 per kg for A and £5 per kg for B The accounting entrics
Tor material A arc

1. D Seores bedger control account (AQ = 5P) T} O}
1. D Material price variance account 19 00
1. Cr Creditors control account (A0 ® APy 209

o will see that the stores ledger contral acoount is debited with the standard price
{5P) for the actual quantity purchased (A0, and the sctual price (AP to be pad is
crodited to the creditors control account. The difference is the materal price vanance.
The accounting entries for material B are

2. D Seores ledger comtrol account (AQ = 5P 151 500
. Cr Malerial price vananoe account 10 100

2
2. Cr Creditors (AQ % AP} 141 400

Usage of materials

19 0 kg of A and 10 100 kg of B were actually ssucd, and the standard usage (50
was L8 (00 and 9000 kg at standard prices of £10 and £15. The accounting entrics for
material A are

3. O Wark in progress (S0 % 8F) 15} DO
3. D Matenial usage varmnce 1 Dk
3. Cr Stores ledger control account (A % 5P) 1540

‘ﬂl'nri. m progross is dehited with !bc stundard quantlt\- of matenals at the standard
price and the stores ledger socount is credited with the actual quantity sseed at the
standard price. The difference 5 the material wage vamance. The zocounting enirics
for material B arc

4. O Wark in progros (50} = 5F) 135 DK}
d. Dir Malcrial usage varmnce 16 500
4. Cr Stores ledger contral account (A % 5P) 151 500

Direct wages

The actual hours worked were 28 500 hours for the month. The standard hours
produced were 27 000, The acteal wage rabe paid was £9.60 per hour, compared with 2

531
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standard rate of £9 per howr. The actaal wages cost is recarded m the same wary ma
standard costing system as an actual costing system. The sccounting entry for the

actual wages paid

5. Dr Wages control account. 273 600
5. Cr Wages acerued account 173 6

The wages control account is then deared as follows:

A, Dr Waork in progress (30 % 5F) 243040

B Cr Wages contral account 243 00N}
. Dir Wage rate variance 1T Wi
6. Dr Labour cifficiency vanance 13 500

6. Cr Wages contral account 3 6N

Thewages control account is credited and the work m progress sccount is debited with
the standard cost (i.c. standard howrs produced times the standard wage el The
wage rate and lobour efficicncy varance accounts are debited, since they are buth
adverse variances and account for the difference between the actual wages cost
[recorded as a debit in the wages control account) and the standard wages cost
(recorded as a credit in the wages contral account).

Manufacturing overhead coste incurred
The actwal manufacturing overbead incurred is £52 000 for vanable overheads and

E£116 000 for freed overheads. The sccounting entries for actual cverbead imcumed are
recorded in the same way m 2 standard costing system as in an actual costing system.

That is,
7. Dr Factary variable overhead control account SX00o
7. Dr Factory fised overbead control account 116 X0
7. Cr Expense creditors V&8 D0}

Absorption of manufacturing overheads and
recording the variances

Wark in progress is debated with the standard mamufacturnmg overhead cost for the
output prodeced. The standard overbead mtes were £4 per standard bour for fixed
owerhead and £2 per standard hoar for vanable overheads. The actual outpat was 27 D00
standard hours. The standard ficed ove rhead cost is therefore £1068 (00 {27 000 stand ard
hoers at £4 per hour) and the variahle overhead cost is £54 (00 The accounting cotres

for fived overheads are
8. Dr Waork in progress (30 = 5F) 108 000
&. [ Volume variance 12000
B. Cr Factory lixed overhead controel account 120 DNk
&. Dr Factory fixed overbead control account 4 OfH}

B. Cr Fized overbead expendsiure vanance EN
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You will see that the debit of £108 000 to the work in progress account and the
corresponding credit to the factory fved overhead control account represents the
standard fimed overhead cost of production. The defference botween the debit entry
of £116 004 in the factory fixed owverhead contral account m Exhibit 18.9 for the
ol fixed overheads meurred, and the credit catry of £108 000 far the srendard
Tized overhead cost of production is the total fixed overhead variance, which
conststs of an adverse volome variance of £12 000 and 2 favourable expenditure
vartanee of £4000. This is recorded ax 2 debit to the volume variance account and a
credit to the expenditure variance account. The accounting entries for varmble
averheads nre

5. Dir Work in progress accound (50 ® 5P 54 000
4. O Vanable overhead cfficeoncy vananoo 1000

4. Cr Factory vanable overhead control account 57 N0
4. D Factory vamable overbead control account 5 000

4. Cr Vanable overhend expendsture vanance aceount L]

The same principles apply with variable vverheads. The debit to work in progress
account and the correspoending credit to the factory variable overhead control account
of £54 000 is the standard varmble overhead cost of production. The difference
herween the debit entry of £52 000 in the factory varsble overhead zocaunt m Exhabit
18.9 for the actual vaniable overheads incurred and the credst entey of £54 000 for the
stardierd variablo overhead cost of production s the wotal vanable overhead vanznce,
which consists of an ndverse efficiency variance of £3000 and a favourable expendsiure
variance of £5000.

Completion of production

In Exhibat 15.% the total amount recorded an the debat side of the work in progress
sccount is £7200 0. As there are no opening or cdlosing skocks, this represenis the total
standard vost of productsan for the perind, which consists of 9000 units at £80 per uni.
When the completed production is tramsferred from work m progress 10 Amished
goods stnck, the accounting entries will be as follows:

10. D Finisheod stock sccount T2 D00
10 Cr Work in progress account T30

Because there are no opening or closimg stocks, both the work m progress account and
the stores ledger account will show a nid balance.
Sales

Salex variances are not recorded m the acoounts, so actual sales of £210 00 for 9000
umits will be recorded as

11. Dr Debtors B0 D00
11 Cr Sales A10000
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EXHIBIT 18.9

Accoumting entries
Sora stondard
casting sysfam
Stesres ledger control soeomni
1. Creditors {material A) 150 000 1. Work in pragress (maberial A} 160} DO
2 Creditors (material 1) 51 500
1. Miaterial usage variamee {material A) 1I¥ DO
4. Waork in peagress (maberial By 135 OO
4. Material usage vanance {matenal By 16 500
341 500 341 500
Credilors enotrol sccount
2 Material price variance {material B) 10 100 1. Stores ledger control (material A) 184} D00
1. Material price varance (material A) 15 Dol
1 Stores ledger control {material B) 151 500
Variamce arcoumis
L Creditors (material A) (LA ] 2 Creditars | material price 1) (LIRILE

3. Stores [edger controd {material A usage) 10000 8. Fixed factory overhead {expenditure ) 4 D0a
4. Stares ledger controd {material B usage) 16 500 & Varishle factory overhead (expenditore] 5 000

& Wages control (wage rale) 17 100 19 D
& Wages control (lab. efic’y) 13 500 13. Costing P + L a/c (balance) 72 00
& Fixed factory averhead {valame § 12 00
8. Varinble faciory overhead (cfic’y) A

g1 10 91 1o

Work in progress control account

3. Stores ledger [matonial A) LRI 00 10 Fenished goods stock aooount T2 D00
4 Brares ledger (material By 135 000
& Wages comtral ]
& Fimed fuctory averhcad 108 (00
9. Variable factory overhead 54 000
720 T2} D00

‘Wages comtral sccownt

5. Wages accrued sccount 171 400 & W 243 DD
. Wage mic variance 17 Ko

fx. Laboar officicnoy variance 13 500

1T 6 273 600
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Fixed [actory overhead comimd accomni

7. Expense creditoms 116 000 B.WIP E0E 00
8. Expenditure variance 400 & Volume varance g
L0 KK 120000

Varinkle factory overhend control scoount

7. Expense creditors 52000 9. WIP 54 000
4. Expenifiture 50 9. Efficiency varinnce o]
L] 57000

Fiminhed gods stock coniml ocooumt

10, WIF TI0 (6K 12 Cost af sales TI0 00
Cemi ol sales scomumi
12. Finish goods stock: T20 (MK 13, Costing ' + Lajc 2000

Cosling ' + L Accomnd

12. Cast af sales at stamdard cost T ON 11. Salex B0 000
13. Variance account {nct varances) T2 000
Prafit for perad 13 (KK

LI LD 0]

As all the production for the pernod has been sold, there wall be no dosing stock of
{mushed goods, and the standard cost of production for the 900 units will be trans-
ferred from the fnshed gnmk acoount to the cost of sales account:

12. Dr Cost of sales acooant 255 N
12 Cr Fmshed goods account ZRE 000

Finally, the cost of sales account and the varnance accounts will be closed by a
transler to the costing profit and loss account (the item labelled 13 in Exhibi
18.9}. The balance of the costing profit and loss account will be the aciual profit for
the perind.

Calculation of profit

T calculate the prafit, we must add the adverse vanances and deduoct the avourmble
wariances from the standard cost of sabes, which is ohtained from the cost of sales

account. This calculation gives the actual cost of sales for the pennd, which 1= then
deducied from the actual sales to pcut!u.cn the actual praﬁd far the pcr;ud. The caleu-

IﬂtiDI'Li arc as H|m
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iE Ky £l
Sales B DOiF
Less standard cast of sales 720 {HI0
Flus adverse vanances:
Material A price vanance 19 Dk
Matorial usage variance 26 500
Wage rabe vanance 17 100
Labour efficsency vanance 13 SO0k
Volume vanance 12 Conk
Varzble overhead efficiency vanance 3o 100
B11 100
Less favournble variances:
Material B price varianco 10 1041
Fixed overhead expendsiure vanance 4000
Variahle overhead expenditure vanancs 5 Ol 19 100
Actual cost of sales o2 oy
Actual profit 18 (K}

The Jallorwing items relate to the leaming objectives listed at the beginning af the chapter.

® Exploin how o sisnddared costing system operates.

Standard costing is most susted 1o an organization whose activibes consst of a
servos of mpcli.ti“: npcntil:ms and the ir||:||.|.1 :rl:quilv:-ﬂ bz pu'ndu:: cach umit of
outpul can be specificd. A standard costing system mvolves the following: (a) the
standard costs for the actual cutput are recorded for each operation for cach
respansthility cendre; (h) actual costs for each operation are traced to each respon-
sthality centre; (c) the standard and actual cosis are compared; (d) variances are
imvestsgated and corrective action is taken where appropriate; and (o) standards
are monstored and adjusted to reflect changes in standard wsage andior prices.

® Expluin how stundnrd costs are set.

Standards should be set for the quantities and prices of materials, labour and
services b be consumed in performing cach operation asoczated with a product.
Product standard costs are derived by bisting and adding the standard costs of oper-
utsoms required to produce o particular produsct. Two approaches are used for
seitmg standard costs. First, past hestorical records can be wsed to estrmate labowr
and material usage. Secondly, stansdards can be sct based oo engincening studics.
Wiih cn.gi.m:::rin‘g stucves a detailed :ll.lr!f of each vnpc:ratiun. = undertaken under
contralled conditions, based on high levels of cificiency, to ascertain the quantitics
of labour and matenals required. Target prices are then applicd based on cificient
purchasing bo ascertam the standard costs.

# Expluin the mezning of stindard hours prodoced
It is not possible to measure output in terms of wnits produced For a department
making severul different products or operations. Thes problem is overcome by
ascertaining the amoant of teme, working under efficsent operating conditions, it

should take 10 make cach prodisct. This time caleulation = called standard hours



pn:u!ul:r:d. Standard hours thus ropresents an outpul moasure thit acts as a

common denominator for adding together the production of unbike items.

Defime basic, kleal oo correnily atininable stamdards

Basic cost standards represent constant standards that are left unchanged over long
periods. 1ol standards represent perfect performance. They represent the
minimum costs that are possthle under the most officsent operating condstsens.
Currently attainable standards represent those costs that should be incurred ender
-:Fﬁ:i:nt-npcratin.g conditions. Th.c_\.'am slandards that arc difficult. but nat impm-
sible, to acheeve. Corrently attainable standards are normally recommended for
standard costmg.

Identify amil describe the porposes of o standord costing system.

Standard costing systems can be used for the following purposes: (a) prosading a
predicton of future costs that can be wsed for deasion-making; (b) provedmg a chal-
lemping target whach indnviduals are motnated to achiewe; (<) providing 2 seliahble
and comvenient source of data for badget preparations {d) acting as a control device
by highlighting those activities that do not conform 1o plan and thues alerting
manzagers bo those sitsations that may be “out of control” and in need of comectve
action: and () smplifying the task of tracing cosis 1o products for profit meas-
urcmcnt and inventary valuation purpase. Each puspose s described m more detail

in Chapeer 15,

Calrolote Labour, materinl, pverhea] and soles margin varineces anad reconcle
nctual profit with bosdgeted profit.

To reconcile actual profit with budget prafit the faovourable sariances are added i
the budgeted profit and schverse variances are deducted. The end reselt should he
the aciual profil A summary of the formulac For the computatson of the vanances
is presented m Exhibit 18.10. In each case the formula = prosented so that a
pestive variance is fovourable and a negative varance unfavourable.

Identify the cawses of lnbowr, moterial, sverbead and sales margin varianees
Quantstses cost vanianoes arise because the actual quaul.il:_\-nd' rosources consumicd
excoed actual usage. Examples include eacess usage of materials and labour arising
from: the usage of inforior muterials, careless handling of materiaks and Rilure i
mamtain machinery in proper condition. Price variances arise when the actual
prices paad for nesources exceed the standard prices. Examples include the Failure
of the purchusing function to seck the most cfhicient sources of supply or the e of
a different grade of labour to that incorporated in the stzndard costs.

Construct o deparimental performuonce report.

For an illestration of a departmental pedformance report you should refer to
Exhsbit 158,

Distinguish herween standord varnble costing and standord nbserption coving.
‘With 2 standard vanable costing system, fixed overheads are not allocated o
products. Sabes margin varances are therefore reported in terms of contribution
miargims and 2 single foeed overbead sariance. that =, the fised overhead ogpenditun:
varnance is I\cpurbﬂ]. With a standard a'lnnrpl.inn mding sysicm, Fixed ovecheads an:
allocated to products and this process leads to the oneation of a fxed overhead
volume varance and the reporting of sales margin vanances measured i terms of
prafit margins. The fixed overhead volume vananee is not particularby helpful for cost
contral purpases, but thes variance s requered for financial aceounting purpases.

EUMMARY

527
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EXHIBIT 18.10

Sumneuary of the

Sfonmudae for the
computation af the
varizices

The following variances are reported for both varable and absorpbon costing
syshems:

Materials ard iwbour

1 Material price vamance = (standard price per unit of matenal - actual
price}) ¥ quantity of materials purchased

2 Material usage variance = (standard quantsty of matersals for actual
production — actual quantity used) = standard

price perunit
3 Total matenals = (actual production % standard matenal cost
cost variance pcrnuitnfp'mdu:tiu'n:l—a.:mﬂ materiaks cost
4 Wage mibc variance = standard wage rate per hour - actual wage
raie) = actual labour howrs worked
& Labour efficiency = standard quanisty of labour howrs for actual
varianos production - actual labour hours) % standard
wage rabe
& Total labour cost ={actual production * standard labour cost per
varianog umnit of production) — actual labour cost
Fved prodiection averkerd
7 Fixed overhead =budgeted fixed overbeads - actual fived
expenditurc merheads
Varimhle predicctisn overdiead
B Wariahle overhead ={budgeted variable overhesds for actual inpat
expemdiiune variance volume - sctsal variable overhead cost)

o Variahle overhead = standard quantity of input hours for actual
cificiency varmnce production - actual input hoars) ® varable
overhiend e

10 Total variable ={actual production % standard variahle
overhcad vanamce overbead rate per unit) - actual vanable
overheid cost
Kales marging
11 Sales margin ={actual unit contribution margin®* - standard
Price virance unit contribution margin} 3 actual sales volame:

{*Contribubion margins arc wsed with 2 variahle standard costing system
whereas _pemrll. ma.'rgi.m. are used with an ul!mq!tinu n:uling sysbom. With
bath systems, sctual margens are caboulated by deducting sordand costs
from actual selling price.)

17 Sales margin ={nctual sales valume - budgeted sales volume)
wodume vananes * standard contrbution margin
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13 Thtal sales margin = total actunl contribution — tedal budgeted
variance cantributson

Wit & standard abmarption costing retemn the following additional varmnces car

14 Fixed rverbond =(nctual producticn - budgeted production) =
valume variance standard fvod overhead rate

15 Valume efficeency =(standard quantity of mput howrs for actual
variance procuctson — actual mput hours} * standard

fxed overhead rate

16 Wolume capacity ={uctual hours of input - budgoted howrs of
variance input} ¥ standard fixed overbead rate

17 Total hixed ={uctual production ¥ standard fized overhead
wwerhead vanance rate per unit ] - actual fmed overhead cost

® Prepare o set of noeoonts Tor o standond costimg system.
The method used in the chapter to illustrate the recording of standard costs valeed
all imventorics at standard cost with all entries boing rocorded in the iventory
acoounts at standard prices. Any differences between standard costs and sctunl
costs are debited or credited to vaniance accounts. Adverse variances appear as
debit balances and favourable varianoes as credit balances. The preparation of a st
of accounts for a standard costing system was dlostrated m Exhibat 189,

.' 'f' Key terms and concepts

atiaimable standards {p. 457) sailes margin volume variznce {p. 512)

basic cost standards [p. 456) stanclard costs (po 4503

bill of matenials (p 494 stanclard hours (. 495)

budgeted oosts (p. 490 standard hours prodeced (p. 495)

bmdgeted howrs of inpu (. 513) totul fed overhead varance {p. 514)
hdgd:dhmu‘uutputip 513 total labour varance {p. 507§
capacity usage mtso {p. 518} tortal material varance {p. 504)

engineering stodies (p. 493) total sales oxargin vaniance (p. 511)

fined overhead expenditure variance (p. 58} total varable overhead vanance (p. 507)
ideal standards (p. 497} variable mverhead efficiency wariance (p. 50E)
Iabour efficiency variance (p. S06) variahle averhesd expenditurs varnines (p 508y
material price variance (po 512) valume capacily variance {p. 516)

mzderial uszge variance {p. 503) volume efficency vanance {p. 515)
praduction efficiency ratio (p. 518} volume variance {pp. 511, 514}

prasduction voleme ratio (p. 518} wige rbe vamiance {p. 5045)

sales margin price varance {p 511)

528
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Key examination points

A common eeror that students make = 1o calewlate variances hased on the origanal
fixed budger. Remember o fex the budget. Therefore the starting pomt when
amswering a standard costing question should be 1o caloulate actual production. If
mare than ooe product s produced, output shoald be expresed in standard hoars. 1f
standard overhead rates are not g'ivm, ¥Ou Can calculate the rates I:r_\.- dividina
budgeted fived and vanable overbeads by the budgeted output. Remember that
output can be measured by wnits produced or standard howrs produced. Make surc
you are consistent and use overhead rates per standard hours of production is
measured in standard hours, or overhead rates per unit produced if output s
moasured in terms of unis produced. You should absays express oatpat in standard
hewrs if the question requires the calculation of overhead efficiency variances. IF the
qm::l.inﬂ does nat s]:-n:iF_rwh:lh:r Fou should calculate the variances on an absm'_pll;un
costing or variable costing basis, choase your preferred method and state the
approach you have sclected in your answer.

Frequently gquestions ane sct that give you the variances but require eaboulations of
actual costs and mputs {sce Reoview problems 18.29 and 18.30). Students who caloulate
varamnces simply by committing to memory a series of variance formulae experience
difficulties in answerng these questions. Make sure yoo understand how the variamoes
are caloulated, and check YOUE ANSWCTS with the solutions to the Roview pmu:mL



Assessment material

The review questions are short guestions that enable you o assess your under-
standing of the mam topics incleded in the chapter. The numbers in paren-
theses prm';dn you with the pagc numbers io refer 1o i.f_'fm.L cannol answer i
specific question.

The revicw problems are more complex and requare you to relate and apply
the chapter content to various business problems. The problems are graded by
thear level of difficulty. The multiple-choice questions ane the least demanding
and normally take bess than 100 minutes to complete. Fully worked solutsons o
the review problems are provided in 2 separate section at the end of the hook.
Further review pcul:!h:rn: with solutions for this d'la.pll:r are available on the
accompanying website saww.drury-online.com. The website meludes 2 Sandent s
Muneal and an fastnector's Mamual. Studeots can acooss bath guestions and
amswers from the Students Manual and the guestions from the fnstranciors
Manuai. The answers to problems in the frstrucior's Wariial une available only 1o
lecturers on the lecturer's password-protected scetion of the wehsite,

The wehsite alse includes over 20 case study problems. A list of these cases is
proveded om pages 386-7. Anjo Lid and the Berkshire Tay Company are cases
that are relevant to the content of thes chapeer.

Review guestions

18.1  Descnbe the diffcrence betweoen hadected and standard costs. (p. 490)

18.2  Explain how a standard costing system operates. (pp. 490-3)

18.3  Descrbe how standard costs are establshed usng eoginecring studses.
{pp. 493-5)

18.4  What arc standard hours produced? What purpose do they seree? (p. 495)

185  What anc basic, ideal and currently attamable standards? Which type of
standards arc usually adopeed? Why? (pp. 4986-7)

186  Describe the different purposes of a standard costing system. {pg. 497-9)
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187

188

What are the possible cawses of (a) matcmal price and (b) matenial usage
variances? (pp. 5OL 5i04)

Explam why it is preferable for the material price varianoe 1o be computed at
the pomt of purchase rather than the pomt of ssoe. (e 5303-4)

‘What arc the possible cawscs of {a) wage mie and (b} labowr efficiency
variances? (fu 5]

Explam how vanahle overhead efficsency and expenditure variances are
:mnpﬂbcrl. What arc the pmu"b&: causes af cach of these vanances?
(- FO78)

Why are subes variances based on contribution margims rather than sales
revenues? (g 5i0)

Distinguish between a standard absorption and a standard marginal costing
system (pp. 57 2-3)

What additional varinnce arses with a standard absorption costing system?
Why? (i 574)

Hew do sales variances differ between a standard absorption and marginal
costing system? {pp. $16-7)

Explam what 1s meant by a volume variance. Does the volume varances
provide amy meaningful information for cost control ? (p. 514-5)

Review problems

18.18

Dering a period. 17 500 labour hours were worked at a standard cost of £6.50
per hour. The Ishour efficiency vamance was £7800 favourable.

How many standard hours were produced?

A 13D
E 16300
c 17500
D 18700

7 A company has a budgeted material cost of £125 000 for the production of

25 D) units per month. Each unit = budgeted to use 2 kg of material. The
standard cost of matcrial s £2.50 per kg,
Actual materials in the moenth cost £136 000 for 27 (00 units and 53 000 kg
were purchased and used.
{2) What was the adverse material price varinnee?

(i) L1000

(i) £3500

(i) £7500

(i) £11 0041



18.16

18.18

ABEESEMENT MATERIAL

(b} What was the favourable material usage variance?
(1) £2500
() £4000
(i) £7500
{rv) £10 000
ACCA Paper 1.2 - Financial Information jor Management

The following miormation relates to laboar costs for the past month:

Budget Lakhour rate E10 per hour
Production time 15 00 hours
Time per unst 3 haurs
Production units SAI00 units

Actual Wages paid £176 (100
Production 5500 umits
Todal howrs worked 14 000 houurs

There was oo uile time.

What wore the labour rate and efficiency varances?
Ralr varinnce ENiciency varinnce

£26 00} adverse £25 D) Eavourablc
£26 00 adverse L 14} 00K} Eavourablie
£36 000 adverse E2500) Eavourahle
E36 000 adverse £25 O} Envourablc

ACCA Paper 1.2 - Financial Information for Management

Standard direct labour cost of enc onit of product © (0225 bours = $12.00
per bouar) 1s $3.000
The eight employees who make product (3 waork a seven-bour day. In a recemt
throe-day period. resubis were as follows:
Actisal umits produced 650 units
Actsal wages cost 52275
Durmg this period, there was o power failure. Ths meant that all work
had 1o stop for 2 howrs.
{u} I the company reports idle time separately, the labour efliciency
variance for the period =
(i} S25E (A
(i} 5126 (A
(1) §42 {F)
() §126 (F)
(k) The labour rate variance for the penod is
i) $451(A)
{u} 3239 (A)
(1) §266 (F)
(i) $375 (F)

=Rl R

CIMA — M t Accounting Fimdamentats

-]
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1820

G Lid repairs electranic caleulators. The wages budget for the last period was
based on a standard repair tme of 24 mioutes per caleelator and a standard
wage rate of 510060 per hour.

Following the end of the budget perind, it was reported that:

Mumber of repairs 1]

Lahour mie variance E3100{A)

Lahour efficiency vanance il
Binsed an the ahove information. the actual wage rufe |:|uri.ng the p-zri.uﬂm
A 81035 per hour
B 51060 per hour
C 51085 per hour
D 51110 pcr hour

CIMA - Manags $Ace ing Frand tails

If fixed production overhead = over-absorhed m an accounting periad, whach
ONE of the following combanations could have caused this result?

Fized inverhaml nnd Fized overdhieid voheme
expenditore varinnce yaTiance
A B4 (A) £3750(F)
B S3I50(A) 170 (F)
C 5234 (A) S1IRTO (A
D 52080 (F) £3690 [ A)
CIMA — Manage t Accownting Frnds tats

QR Limited uses a standard absorption costing system. The Following dotails
have been extracted from iis budget For April:

Fimed production aver head cost 48 pod
Production {unss) 4 B
In Apeil the fed prodsction overhead cost was under-absorbed by £5000
and the fmed production overhead cxpenditure variance was £5000 adverse.
The actual namber of units produced was:
ZRO0
400
4200
54m)
SHO0

mEneEe=

CIMA Seage 2

Bowen has established the following with regurd to foed overheads for the
past month:

Actual costs incurred E132 400
Actwal units produced SO0 s
Actual lsbour hours worked 5750 hours
Budgeted costs E135 (0
Budgeted units of producton 4500 unis
Budgeted lahowr hours GO0} bhours

Cwverheads are absarbed on a labour bour basss,



ABSESEMEMT MATERIAL B3E

What was the fived overhead mpu.cil]' variance?
A E750 favaurable
B £11 250 Fovourable
€ E22 500 [nvourable
D £11 250 adverse,
ACCA Paper 1.2 - Financial fnfe e foar Mimag

18.24 5 Led makes a single product. The budget for October 2003 contained the
fallowing details:

Sales volume 12 00 amits
Sclling price por unit 315,00
Cost per unit L

The actions of a competitor and an unexpected Gl in material preces meant
that actual resulis were:

Sales volume 10 S0 units
Sclling price per unit 51350
Crost per unit SH. 70

The total sales margm varianoe for Gctober was

A B2 BN (A)

B 514 160 (A)

C o E7SE0[A)

D 59600 {A)

CIMA - M,

1 t Accounting Fimad tal

18.26 A company uses vanance analysis to control costs amd revemes.

Information concerning subes is as Follows:

Budgeted sclling price E15 per anit
Buodgeted sales units 14} D00 1emats
Buodgeted profi per unit ES per umnit
Actual sales revenoe £151 500
Actual units sold QRO0 units

“What is the sales valume probit vanance?

A 500 favaurahble

B £1000 favaurable

T E1000 adverss

D £ adverse

ACCA Paper 1.3 - Finencial fimfi fan o Mirag
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1826 A company is revicwing actual pecformance to budget to see where there arc
differences. The following standard information s relevant:
g
per nmil

Sellmg price 113
Dhrcct materials 4
Dhrect labour 16
Fized production averheads 5
Variahle production overheads 113
Fined selling costs 1
Variahle selling cost A
Thital costs k)
Baudgeted sales units 00
Actual salles units 350Hy

What was the favourable sales volume variance ming marginal costing?

A EUS00

B ETS0N

C ETONE

D E6SO

ACCA Paper 1.2 - Financial Information for Management

1827 Colevdlstion of absorption costing ficed overhead varinnces
A company uses ahsorption costing for hoth imternal and external reporting
purpases us it has 2 conssderable level of fooed production costs.
The fallowing information has becn recorded for the past year:

Budgcted fived producton overbeads E2 SOHp CHHN
Buodgeted {Mormal) actmvity bevels:
Units 2 500 units
Labaur hours 500 000 hawrs
Actual feed production overheads £2 590 350
Actual levels of activity:
Units produced T0 (M0 units
Labour bours 525 (00 hawrs
Requirad:

{a) Calculage the fixed prodoction overhead expenditure and volume
wvariances and briefly explain whist cach vaniance shows.
{5 omarks}
(b} Caleulute the fixed prodoction overbead efficiency and capacity
varances and bricfly cxplain what cach vaniance shows,
{5 mrarks)
ACCA Paper 1.2 - Financial Tnfe ity fiar Mirnagement




18.28

1a.20

ASSESEMENT MATERIAL

Varimnce analysis and reconcilistion of netual amd budgeted profit

B5 Limsted manofactunes one standard product and operates o system of
varance a:\cnlm!hg usin.g a fooed Imtlgcl. As zssestant manxgement
accountant, you are responsthlic for proparing the menthly operating
statements. Data from the budget, the standard product cost and actual data
for the month ended 31 October are gven bebow.
Using the data given, you are required to prepare the operatmg statement for
the month ended 31 October to show the budgeted profit; the vanances foe
direct matenals, direct WAL, owerhead and sales. cach ana|'_l,:||:|:| inbo causes;
and actual profit.
Budgeted and standard cost data:
Budgetcd sales and production for the month: 10 (00 units
Standard cost for each uns of produwct:
Dhrect materal: X: [0kgat £1 per kg
¥  Skgat£5perkg
Dhrect wages: 5 howrs at £3 per hour
Fizxed production overhiead is absorhed at 200% of dircct wages
Budgeted sales price has boen calculated 1o gve o profit of 200% of sabes price
Actual data for month ended 31 Octoher:
Production: 9500 unets sold at a price of 105 higher than that budgeted
Dircct materials consumed:
X 66 00 kg at £1.20 per kg
Yo 48000 kg at £4.70 per kg
[rect wages incurrcd 46 O hours at £3.20 per hour
Fized production averhead incurred £290 (N0
{300 g )
CIMA Cont Acommnting 2

Calculation of nctval imput dods werking bock from variances

The fallowing data relate to actunl oatpat, costs and variances for the Fouar-
v.u:ls]'_l,- acmun.iin.g pc:rin& number 4 of a COEMpY that makes nr:|'_l,- oI
product. Dpening and closing work in progress figures were the same.

« Bl
Actual production of product XY 18 D0} umais
Actual costs incusred:
Drrect matenials parchesed and used {150 000 kg) i
Drcct wages for 32 (000 howrs 134
Yariahle production overhead 3K
£
Varianoes:
Drrect materials price ISF
Dhrect materials usage ah
Drrect labour rate BA
Drrect lnbour eflscicncy I6F
Vartable production overhead expenditure ah
Varzable production overhead efficency 4F

Variahle production overhead varies with labour hours warked.
A standurd marginal costing system is operated.

537



CHAPTER 18 STANDARD COSTIMG AND WARIAMCE ANALYSIS

You are required boc
{2) present astandard produoct cost sheet for one unit of product XY,
{16 oparks)

(b} describe briefly three types of standard that can be wsed for o standard
costing system, stating which s wsually preferred in practice and why.
{3 nparks)
(Tl 25 nmarks)

CIMA Coxt Acoouniing Stape 2

Colewdation of sctwal quantities working backwards from varinnces

The fallowing profit reconcilsation statement summarizes the performance of
one of SEWs praducts for March.

Budgeted profit 4250
Sales volume variance _850A
Sizndard profit on actual sales 34dHn
Selling price variance 4IHHEA
{600
Cost variances; Mdlverse Favouralde
£ L]
Diirect matenial price 10
Diirect matorial usage 150
Dhrect laboor rato i}
Diirect labaur efficeency 150
Variahle overhead expenditune 1]
Wariable vverhead cfhciency 75
Fived overhead efacrency 2500
Fuoed overhead volume — _150
Actual profit 1175 3650 T5F
1BTS

The budget for the same perod contained the following data:

Sabes volume 1500 anits

Sales revenuc £} i}

Praductson volume L5 wnats

Direct matenals purchascd Tl ks

Dizrect matersls used 750 kg

Direct material cost E4 500

Direct labour hours 1125

Diercet lnbour cost £4 500

Varable overhead cost E£2 250

Fixed overhoad cost E4 500

Additional miormation:
# Stocks of raw materials and fmeshed goods arc vaheed at standard coss.
= During the month the actual number of wnits produced was 1550,
® The actual sales revenise weas £12 (00
u The direct materials purchased wore 1000 kg.



18.31

ASSESEMENT MATERIAL

Required:
{n) Calculate
{1} the actunl sales volume;
{1} the actual quantity of materials used:
(1) the actual dircct maienal cost;
() the actual direct labour hours;
(v} the actual direct labour cost;
{v1) the actunl variable overhead cost:

{vnjpthe actual foed overhead cost.
[ 19 ks )

{b) Explum the possible causes of the direct materials usage variance, dircct
hh.'lur rate miﬂ.ﬂ:: ﬂ.ﬂd :ﬂh I'L'AI.BTH: I'JI'-IIrbcE.

{6 mwrks
(Tiral 25 muarks)y
CIMA Operational Cosi e g Stape 2

Accounting entries for a stondard costing system

Bronte Lid manofactures o single product, o laminated kstchen unit with a
stamdard cost of EBD made up as follows:

Direct mateeials {135 sq. metres 3t £3 per sgq. metr)
Drect labour (5 hours at £4 per hour)

Variuble overheads (5 bours at £2 per hour)

Fixcd overheads (5 howrs at E1 per houar)

Bz EHE

The standard selling price of the kichen unit s £100. The monthly badger
progects production and sabes of 1000 units. Actual Fgures for the month of
Agril are ns follows:

Sales 12000 wunits at £102

Praduction 1400 unns

Diirect materials 22 000 sg. motres at £4 per sq. metre

Diirect wages 63 hours at £5

Variahle overhenads £11 D00

Fived averheads 6000

Youw are requered bo prepare:
{a} atrading account reconciling actual and budgeted profit and showing all
the appropriatc vuriances
{13 meres |
(b} bedger accounts in respect of the above transactions.
TCAEW Accoamitng Techniguer®
[*The crigmal exammation guestion did ret melode part (b))
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Present value of an annuity of £1 received anually

L2

L1

12%

14%

157

165

1%

1%

it

1.BG2
EE6
L TT5
L 630
| 452
.242
(12
733
435
111
LT
1385
LR
1.563
118
652
166
650
134
L5400

0,526
1.783
25m
3z
33
4623
3,206
5.747
6,247
6,710
7130
1.336
7.004
5244
2550
LR
0122
037z
o604
ORI

(.563
1A
2402
07
N ]
4111
4564
4068
5318
5.A50
5037
L L
6424
A1
5811
HOT4
a0
7.250
1.366
7469

&7
L64T
2172
104
433
1 ERD
4.8
4630
4 045
52116
5453
5660
54842
B2
f.142
6265
(373
BAGT
B350
BA23

0.870
1426
2263
2835
3352
1784
4160

4772
59
52314
5401
5.583
574
5847
54954
64T
6128
£.198

(LE62
LA
226
2708
3
3683
49
4344
4607
4833
509
5197
5342
5468
5575
5660
5749
SEIE
5ETT
5010

[LB47
1566
LAY
1500
umr

inz
4078
430

4.793
4910
5008
5002
5162
51
5113
ik
5353

LR 1]
1.442
2042
2404
2R
167
1416
1619
LTEA
AR
4.035
4127
4.3
4265
4315
4357
4.3
4419
4442
4460

1242

iz
1062
4001
4033

4080

4.1

LRI
1.440
1.452
1362
1689
2951

1161

1310
1463
15m

1.656
3715
178}
38N
1850
1.8E7
1010
ER
3842
3934

0,794
1.424
1021
2320
1635
2885
i3
1M1
1366
3465
3544
366
1656
13
176
175
it
1TER
3Ta9
1EOE

0781
1302
L HAE
1M1
1532
2739
2937
3076
1184
12688
1335
1387
3427

1503
518
150
3539
1546



Chapter 2

2.15 (ap 5V {or variable T dErecs |abover can be maicied 2oy

L CULEUL)

HF

€l F

v

{2} F [Auhveriing s a scretinmary cost. See Chapuer 17
Tor an explanaion of tis sty

ANSWERS TO REVIEW PROBLEMS

for oo, 1n adenn the armver shood lsime metnds
of clzmaficsion |xee Chapeer  foe examples)within the
ahirve criegories and dist rhe che henellis 2pking from
classilying tuss in die manner Uusired.

220 See Chapuer 2 [or the answer (n this gueion.

127 (2) See “Funcrinrs of managament acoourelng” in Chapes
I o the anaer 1n (s questinn. In prndo e your

{1 5% arwes shiveld sress tha the COS1 3CC0ERLAN Prirvkdes
{@F firnchil Infoemsnion for sock valuaion purposss and
13 5F Al prosenis rekaamt Inonmazken W manzgamen o
nv dechinn.making aod ploen g and oo oo

purposes. Fur EXImpl e, the Co8L 20000 ML frvides
318 Comnilibbe o, d, mlormannn on e o and Fevenues of aliemave
Nopcommmllablea, b, 2.2, b oot P 0 CLHIN 10 ASS151 MaRagement In selecuing e
oourse of andon which wil moaximde e cash Dows,
: onoetiral etiier inthe formad by
2.17 Inem (1) will bre consiant wiihis (e pelevan reage of :ri.'d Eﬁngm,llhphmfﬂ
ACCOERIAM Can pinpoim those anuvities which are ao
procecting accordng i plas.

i) {13 Direct cosis are chose cosiswhich e e traced
o cost ohjecuve. [ the cost objanive i a sales
rerriery then finsd silaries of sikesmen will be a
direc oo, Thesedore the S121e men B e,

UL
Irem () will e CLEEam per um.

1T nmnpes deciines fieed cost per uni Wil decnzase.
Tinalvesriatde coss wikl I3l in line with 3 decBae In ipes
and ienefore IEm A b the OETeCs answer.

El-Amwar -1 {1} Whesher 2 cos Is mmrollabie depans on the leved
of auihnricy and thse span beiag consldered. For
219 Tinal vimlable treerheads = LTEQ = 850 = L59 530 exzmple, 3 depanmental [oeeman may have no
Thnl viriable orverbead (£39 FHI) + Tl Ged overhead COMIPTH e the BUMber of SUPER/BIN ampoved
= Tia | iwerhend [E246 SHI) in his departmens b fhis dechinn may be male by
Tinal Napd orvertead = D46 500 - £50 300 = £1E7 00 Bis superior. [ the kag wem such msis e
e = C comrniliatle.
{lil) This smaemen s cormect. See 'Smk cosis” In
230 Answes = B Chapuer  [nr z e w1 o iy Ll
B cofrect.
2,11 Amwer = B

.28 Sew Chepier T for the answer n this question.
2T Amver = H
220 Com infommaka ks reguired for the following purposas:
233 Amwer = H (2] coars for ok 2l pecitih
[h] oosls “muﬂn-rm..-.s.
2.34 See he descriptinn of oost efavines i Chaper 2 of the 1 omt oyl w3, c Y ol
Answer 10 dese qoestinms. In pariizular tie answer should R MR Ve TR Y ([ LI KAk T
pemvide grapbs for fsed costs, vanan e oo, semi-Shed appropriane b eaci of tae above porpiees see Chapeer 2
coats and semi-variahle costs.

230 {1} See Chamer 2 lor a definiion of npporuniy cos and

235 ¥ouwill find the arswer wothi queasinn in Caper 2. In SURK oo
panioiar the mswer should descrive the dassficaumn of Hy Dppneiueriy com: Il scarce resousces such o machiae
costs o7 aock valiakon and profil meastremen: hiorers are required [or @ special comracs thea the cost
chusiication for deckinr-making and planning; ches fcakon o the comumo shouli include (e lom profk al



woukd have heen eamed on the nest bes akarnauve.
This should be recovered in the comran price.

Funk comr The orlginal coat of egquipmen used fera
comirn |5 3 sunk oost and should be lnored. The
change In the resale value reseiling Bom ihe e of the
euipment represenes the relevimt mes of wsing the

=g

|El) The significance of opporiunicy cost i har relevam
ooaLs gt ot Cnnsls only of luiine cas culkws
associzeed direcily with a paniosiar ooerse of sk
Impemed cosis mis 2iso be includesl.
The significance of sunk coes i thar st cosis ane

ralevam o decidon.making.

.31 See Chapies 1 Sor an expianaiion of The ierms aaHdable
s and unavokdable costs md Chagesr 4 foran
eaplanazion of mes cemmres. A cost il s 2 uniof pEodan
arservice forwhich mss are sscenaied Ina
manefacuring orgzaizazion a coseiowill be o un of
arerpur prodeced wiihin 2 oo coire. |8 a serice
arganization, such as m educatoml esiablishment, a mst
unic migm be the com per student.

2,33 fay (i) Schedele of anmm| milemge coss
ETT TR T ¥ oo
malrs il
I o
“ariahle conte
;p-_-n o] L1} W &Nl
tral _ i1 [ 1] 1%
Tolal varidbkoamt M6 GEhd e
Ve oniponie  LEE 096 0FG [
Facdomis
Deprecotine® 0 L] 20 00
Mbintcriase ki 13 x 1
Wehice licence En 1) & L]
Irevsrarece o 15 5 10
Tprea = = 73 130
pEL] ] = s 1500
Facdomt per milc 04T I a2 [T ]
Tetal cast 2430 o ] 5350
Tedal cast ger mike DsgE  1In 2% L
Nowes
“rmeal deprecalion

ES5Bcoat) - £1300 b price)

- = X000
Tyem

"ot 1508 ks per amamam tyren will b veplaced oo denng e
w-pear perasd of 3 ool nfL130 The v rage cxnsd o pear e [05
Al 218 ik per anrmam Dyren el be repleond oo cach yoe.

i

Commais
Tynes are 2 seme-fwed cost. In tae sone
caloulacions they have been regardied es o siep s
s An ahemanve approach woeld be o regand
the s2mil-TNsed ooal @8 o varaie ma by Svading
£15 gyre pepacemen by 25000 miles. This ressiis
Ina varable ons ptrmllt-urm.ﬂ.lﬁ

Deprecilion md manenano: ot hne been
classfied ixs ned costs, Theyare Ukety 10 he sems-
vimlatie cres, bul i the absence of aay addiikaal
Infomnacken chey bave Dozn claslled as Moed mes.
Ser Figere 230,

ANSWERS TD REVIEW PROELEME 547

FIGERE 2.31  The Nep in"efl¥ in jSred s if Sirames!
0 000w i i S sy o 12 SO0
35 N mides, beraure srer ane
arismed i e e @ i e

el oond B0

Yo ond por w111

X 1100 TEd MOXE X0 E0ID
R

{1} The respociee costs can be otained from the
verikcal chrchisd lines In the graph {Figere 130,

{ ) The:com per mike decEnes as acivin icremes. This s
ecaus: the majuriy of cous are fxed and do no:
Inoreae when mikeage Inoreases. However, i oom
will mcremse with Increases inomilenge.

233 () 4{1) Far zn explanation of sunk s opponunily ooss
sep Chapier 2. The diown pavmeant of £50H
rapresn & sk s The los prath fmm
sebieining (e shop of LIRH pa. ({1550 = £17) -

5000 s an exmple of an oppomunin cost. Moo
thax only the L5000 addivoaal renal s ncluded b

the Oppormy Cos ol ion. (The £5000 sek
o Is expchuded from the calcaimion )
{ily The relevan imformarion [or reming the shop s
i

Mt sales Elele

s {£57 [N - £5000 Nk nst) HZO00

15000
Les opparreily om (rom suhleiming _l&m
Prodk 1iz 41K}

The above Indcnes than E16 400 addiinnal peoilis
Wil be oivnained [rom using the shop Tor the sale of
chnhiag. i s ssumed thas B fohnson will no
sedler amy iher [oss of moome o she devooes hail
her ume 1o running the: X

{h) The CIMA ierminniogy defines a notonal cos

A ypoheiced oreL @ken Inin soount i @ parkcoar

snuation 1 represeni a benellienjoved by an endsy in

respe of which oo aciual expens: b aouened”

Exympl e of nintiogel cos include:

{1 Emezrasi on capisal oo represeni che aodomal cost of
IBENE an assel rcher than imvesting e capial
elsewhere,

iy Eracluding reat as a cosi e premises owened by the
CTHRpTEY 325 B0 e Presere e | rent income
respling [rom usng the premises for busiamss

ppoeas.
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Chapter 3
3.168 Owerdme preminm = hours overime o 5500 = 53570
AmWeT = B
3ar
| ¥
[Hrec marerias 580
[Hreo 18 5H
Szaff salasies:
1 90 hours = 524001 14&0
Owvenime hours Sk hours = $h0H —a40 470
4470
AW =

.18 Arswer = [ (Mnie thal is updaed rom olier domenis
Euxsirles 2 goods recelved anie)

310 Amwer = C

.30 Production will be chasged o (e M receat [hegher
prices) resuking In lomer prodis aad sincks will coaska of
the earler {lmwer prices). Therelnre amswer = A

.71 Amewer = [

3.2 {u) Purchomes are 450 mlis and Isues are 420 unhs
rasuizing in a closiag sinck of 30 miis. Therelore
chming sock valimaiEnn = 30 uns ar the laes purchase
price (11} = 575, Therefone amwwes = [

by Angwer = O {se omcomes [or Example 1.2 the 1)

113
Becrips amil By

Limhs Price per unh Cant
L 231 £
250 23 1,125
(einy 53 {530
120 & —HH
250 55 1,195
LT3} is LALES)
175 £ 76 511
Amwer = B

3.3 Amwer = O

= e eoom- ST
= HEunls

AIEwer = [

.38 {£) Re-orderlovel = Bimomum mege  hivmums laad ime
=05 18 = 171D
Answar =

Uy Mammue ek = Re-orer level + Re-Order qeneiy
- Minimum usage during mirdmus

e tlme
= 1700 + F750— {50 = 12)
= IREl
Answer = B
22T Answer =1

228 Annual holdieg cost = BEO0D « £4 perunlt = 250 onis =
4 = 100
Aanuz g Cosls - A i ik ol 241 D00 nics’
EECM} (500 unhis) = onlesing oot {L35) = {HNH
Annnal purchase oost = I unhs « £40 = ERHI EH
Toual anral ores = L1000 + 1000 + CE 03 = £307 H
Answer = O

320 {2) Advamimyger

{11 Ronh ehe firm snd the employes shoekd berell
Eroan the Intrcsduciion of an incentive scheme.
Employees shoubd recelee an incremse inwagss
ariing from e increased prndurzion. The fim
shimid benedl from o seduciion in e fEosd
overhead perunitand @ inonsse i sles volume.

{liy The opponunity w carn higher wages may
encourage elficiens workers o join ife ompsany.

{11y Pebcermii: may e Imperved B exm effon ks ewamnded,

([} Incentive schemss oo he compiexand dificul o
ariminbmer.

(il Esizislisting parfommance levels bsads oo frequam
and coreinuing dspmes.

{111} The guatity of the caLpur mery decing.

it}
{ly Hourdy rme
Employee A 38w £100 = £114.00
B 36w L2200 = {7200
iC 80w E250 = {00
D3 o= B340 = £522.40

(il Pascewoek
Empioyee A (42 0 L3 +
(T2 ¥ d.4%) +
(02 @ D075} =114
{120 % @30) +
(Th 0 L0155} = LT20
© (50 0TS = L1750
13120 « @30} +
{70 x Z0.S) = [157.50

oz that wish the plecewnrs sys iom (he employees ae
pakd an agresd raie peruni produced. The plece raes
are L0 per und for X (& minmes x £1105), 845 for
T (9 % ZOWE) and 00TS bor (1% w S0UI5) Dty
empinyes Caams less thm T5% of haskc pay. Theredore
Wil receive a gross wigde af £75. The plecornes wages
shvdd e chasped directy s the prod ucs ead fhe
diffzrence berwecn the guarsnsed minimum wege of
£75 and the plecewnrk wage of £17.50 for employes ©
st b chasged 1 an appropsize overiesd soount.

Wth @ birais scheme 2 sl cime (s alowed bor each
Job and 2 B b paid hased on the peoperton of tee
saveil. The calesfntkons Sor each emploves ane:



130

Thmi Toeal
Time allowed waved Hoams  wames
ilaurs| (s i L] i
A1xh Iz
k--w----w- n L} 114
L Fx1s
il o)
B LI=6 6= 314 @ o 72
& all
]
[ &0 =125 n n 1
pl2EE IO 05 s gews Hzza
2O+ A
=D

Empimyees A, Band C 30 o earm 1 SO because che
time ke k o ewes of dme allowed.

Currean vers fe masimen produson = 3l « 55 s
i Ui = Y30 unlis. Fropossd maximum prodeion =
20 % 35 hrs = B unics = 13 200 unlis

Creepur level (unis) 7 04
E

SHld 0N
i i

Salesvalug

(Ellperun) 77000 105 600 1 510
Fre-finshing VO TaNl e ER ™I
Direct labour:

Crmirameod UEE FED0 9EN

Cvenime (F]  — 480 5S4m0
Varanie

mrerheat (H2) sHl TRE TR
Fared irverhead N _ WD 90
Tl sl TELA) 1n0wE NG 50
Frotll ld84n 412 490
Priposad Soheme”
Onmput level unds) T S EN 9900 12000

E f i E

Sl value TLOW 105 60 JE N L3200
Frelinshiag VO 36000 7680 W2 0
Eirect labour 2

ELAD peruni AN 13440 13860 16 30
Vi

averhead [H3) 41 ™= 5w il
Fed overhend D0 S0 960 __9Hi
Tl oost I _SeElE NOES LS
Fradh 178 3T 618 D4E
Bhrrdey

1) 0 i1 Fequires 1600 Bes (9600}
£ = &0 By £11
5500 emies Tequires 1620 Brs OV
‘. [CWETLmE = £50 hrs = £12
Hasic hours = 1200 hrs
{2 7000 s = OO0 = FL&S
BENd it = F600G « (1LE8
Hemiis = G « (LR
(W) OO unhis = F000H x L0483
G0N unlis = SO0 1048
TN unlis = G900 w D48
12 Gk units = 12 (01 = LIS

AMESWERS TD REVIEW PROELEMS 548

(HY A1 Ioa culpu levels e swerage wage THE peFuni s
E1.23 {£8/6 unies)), comgmired with £140 with the
incerchee stheme. However, once oeertime Bworked,
the waie Faie per unii of e excends £1.41 per mic
ey the iceanive scheme. For example, o1 an oumpes
lerved ol 9600 mirs the wige e perunh of o is
EL50{£14 A00/9600).

arlahle overiieads vory with prodecies hours.
Thesefore vasiabie overhead per noi will be L0408
{00.485) under thie 0k scheme and L1006 per unk
mderihe aow scme (dL4EHEL

The peoposed incerche scdeme wiE 2150 mabie the
mIRIELM P el 0o he achieved, thus enahlng
maireum sales 0 be achieved

131 Me-nrderieved = Maxinmem sage (730 = Masimam lead
vime (15 days) = 11 250wt
Mz sock reduction belone an order s rereved =
L 250 - (450 = Sdays) = 7 650 unds
Maximum order siee = 15000 - 7630 = 7 350 units
Arswar = 7330 unhs

332 (o) B0 = 2 % 15 000 o B0){0.0333 % 200} = 10 units
Numberof orders peryear = 15 MU0 = 50 orders
(b} EOED = W2 » 2 EH % 2525« 18] = 30 mis
Hildiag st = LT = £ = 5250

333 2} B = W2 » 12000 A00YYELS ® [LIE) = 200 unis
(i} Reevised sk s
I

Parchase oo {12 00 = £15) 180 3
120K
Cheder mst ——— <200 1 me
2000
Hulding custs :?-]-uu.x nng ]
182 400
Original siock rusis BHERL
Saving FIY
Chapter 4
.02 Crearbessd abmurtved (E714 000} = Acuia tours (119 000 %
Fredenmined ovemest me.
Prederepmencd cvarhoad rme = 714 HEVE 19 000 = £5.
B {700 ) = machine

hoers « Badzesed overend rae (55}
Hudgeesd maching hours = £73) HEVER = 120 000 hoers.
Arswar = O

& 15 Hodgerad overhesd raie = L2358 75011 250 hours = 23

pe= machine hour

[herhesd absned = £33 % [0 M0 AN hOrs =
1391 543

hveshesd inmurred = £154 £02

[heshend abnhed = £331 54

Under-ahsorbed overhends = £2152

ArERer = A,



4.14 {F) Budgeied overhead roes and not sorual everhead raies

4.15 Budgemed maching ber pae = 53 60 (5150 00050 (N0 aours)
Snadan] machine bours per unh = 1.25 (50 (00 Bours!

415

17

£.18 Tacauss pandurtion is RIgaly aunmasd h s asumed ha

&.1% Inermes har comeribme i ghe oVET-1isarpton of mrerhead

4.3

Ll
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shoukd he sl as indicned in Chaper 3,

Oreriend mee = L1438 T5UESM hours = L0750 per hour

Answer = A
A
L}
Actual ireerheads incurnsd 14 T
Crezrheads absorhed (793 = L1750} 13 T
Ulrsder-atmorbed oreerhe zils 746l
Answer = 0

4000 rds)
|

Oweracas incered

Owereais shsornad (38 760 uniis % 123 hours
0 S0 =

Lindder amsarhest rrarteals

Arsaer = B

Abroed oeerheads (4 S unis = £y
Ower absorhed overheads

Adiual overteads incorred

ATEWES = A&

Anwwer =

orverhzads will be mos dosely ssocined wich machine

178 1811

pecte]
S|

423 Smres (S = 63 + 008 Malmenmce (M)
M= B450 + 1S
Hearranging the squations:

5 = G300 + 0058 (1}

=015 = B350 - Ml

Pelmdriply equation | 1] by 20 md {2)by 1
205 = 126000 + M

=015 = E250-
15095 = 134 430
5 om ERTSS
Suzstiing for 5 i aqsuion (1)
BT5S = 5300 + 1058
LIRS = 425
M = EOLI
Fur production dep 1, &he poeal are
= ET S0 + (ERTSE = BT + (002 ¥ TH5)
= LT 30
Answer = C
4.33 (@)
Tapariamis
T r
LA i L i
e—TT TR m m w
Macherbmrant GEE 1E0 L] w1
Tekpraccagy  MXE 130 30 w
Deperhwcd L] 1] Lo
whda’ JEE 118 3 ]
Haxasdlighe _dd 1ED 1 &0l oA
R |
Alecxed m LT —1m KB
1] I HE | i B
Exsppanionmeniof & 100 PR 1IN GG |2 ) T
Tesppnesmenol¥  SO[AS)  WE0MG) LN (506 [ 0]
gz o= LhEs
Badgnei DL o 13 L 1mm
Abepnion macy mm nie ram

Newr

i

bours. The pre d re will

E13 derived from dviing budgeied overeads (£130 000)

oy the brdgeied machine hoess 10 030, Therefors the
ansaer s R

*ppore) cu s ol e vk

“Soai oy gioac | armrd
[ brmp L]

g% . T

sppaicaal mib bmh of Erarama.

'\p\lpr_dmh I'.l.lhdlllﬂ:ﬂlrbln.

are Haciml penduriion excecds budfmed produrion or
anua mrerhead sapendiire 15 |8 than hedgeed
enpeaimne. Whan bath nf thase lems nocer overbanis
will b mver.atsnrbed. Therafon the answer & [

Diirec: maseriks 1050
Dvirecs labour 3240
Prime = 13010
Production oveshend 140 « §8.50) 1150
Mon.manufarmrng overacads and
pnfic &0 513 910% BM&
Eximaed price T
Smwer = O
SnEwer = [

becm i bl el

in
b 121
e

15803

Wacar boon are. 1 sanmod i che cormar

Jub 124

Direct manerizl
DHregr abour:
Depanmeat A TR 18D
Depanmeat B 420 BT
C JA00 AT A0
Tl direcs cost e L] 25140
Overhesxt
Depanmeat A 5720 HE.Te
Depanment B 148 B0 L2400
Depanmeat © L% 1928
Tl oo B5220 T
Profic 28407 M1
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Answer = 0
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=015 = E250-
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M = EOLI
Fur production dep 1, &he poeal are
= ET S0 + (ERTSE = BT + (002 ¥ TH5)
= LT 30
Answer = C
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bours. The pre d re will

E13 derived from dviing budgeied overeads (£130 000)

oy the brdgeied machine hoess 10 030, Therefors the
ansaer s R

*ppore) cu s ol e vk

“Soai oy gioac | armrd
[ brmp L]

g% . T

sppaicaal mib bmh of Erarama.
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are Haciml penduriion excecds budfmed produrion or
anua mrerhead sapendiire 15 |8 than hedgeed
enpeaimne. Whan bath nf thase lems nocer overbanis
will b mver.atsnrbed. Therafon the answer & [

Diirec: maseriks 1050
Dvirecs labour 3240
Prime = 13010
Production oveshend 140 « §8.50) 1150
Mon.manufarmrng overacads and
pnfic &0 513 910% BM&
Eximaed price T
Smwer = O
SnEwer = [

becm i bl el

in
b 121
e

15803

Wacar boon are. 1 sanmod i che cormar

Jub 124

Direct manerizl
DHregr abour:
Depanmeat A TR 18D
Depanmeat B 420 BT
C JA00 AT A0
Tl direcs cost e L] 25140
Overhesxt
Depanmeat A 5720 HE.Te
Depanment B 148 B0 L2400
Depanmeat © L% 1928
Tl oo B5220 T
Profic 28407 M1
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| Deparmiant A (40 maching hours « £3) 120
B |40 labour hoors = ETLAD - 8
i (bl laboer Boors = £3) _30
14
{2} [} Cumenr s (ool wape 5050
hhsartser] Acinad  Overumieri-

abwarbes
IDhde)  (EBD DG CED0Ps)
Depanment A 45 120 85
B Lok b 92
C 4 B0 35
I m 125
| K} Proposes rser
Ahssrhed Aowal  Overiunder-
ahsarbed
1080 (ENBR Em
Depenment A L35 133 L]
B n % {1}
c A . H
58 s H

438 () The miloulsion of iie mverhesd absception RICsane 13
Tolkows:

Forming depamemen machine bour Fue = £ 15 per
machine Anur (L6012 THVUS 000 hours)

Flnisuing deparimen latour hoer rae = £1.15 par
Tzharer hour (E246 500/ 154 (80 hoers)

The forming depanmen & mechanbed. and & s Boely
1hat a sgnificant proporton of overhends will be
Incurred a5 3 comequence of employing and rening
iz machines. Therelnre 3 machine hour e has been

usd. In che Nnisaing depanmen several prades of
lzbour are used. Conseyqueatly the direc wages

pertemmage meihid |5 imaperuprine, and the dired
labuur hirer meiand shioekd be weed

b The decision sanuld b based on & compesisen of (e
Incremenzal oosis with £he purchase price of 2n ouside
sepplier i spure capachy exiss. 10 no spare capachy
£xia1s Khen the s commtiinn on displaced work mest
‘e coasidered. The caloulacken of Increme mal coais
raquires thar the varlable alement of che wial cserhesd
ahsorpuion raie mus be caloubned, The caloulagon is:
Forming deparment variabic machine hour re =
£2.06 { £29H) DO0/1E D000 hours)
Finisying deparimem variahie direct labour bour rae
= DTS (£115 00154 000 oors)
The clouision of e variable mss per unh of each
CompanznL b

Frime s EXT R T T
Viariabie mveshieads: Furming 430 RIS 41D

Finlsteng Ay Ta 150
Varianic unh manufwmningoer 4% M5 60
Purchore prics Fx T T 1
O the ss of e above inSonmatinn, companent A
should b purchased and componems B and ©
manufacured. This dechinn |5 hzsed on the Inkowing
255 ins:

{13 Yarlahie overaeads vaey b priponion o machine
Bours {foeming deparument) and direo labour
Bours {Enishing deparimant).
{11} Fised ivesheads remain umallecied by 2ay changes
i activiry.
{11} Spare capecicy exhis.
Foor & discumsinn 1 make-re-hey dechions se Chaes 10,
jc) Produeczion overiiead atsorpuinn rses are cioulzoed n
oftler 2 230erialn oosls per miL ol culpn for smock
valuation nnd prolil medsETemens purpases. Such coss
an: mappropeiane for decsinn-making and cost conienl
TFor an cxplarcthon of ths s the secion 1 Chapier 4
eitbed ‘EiTerear cusss T diTeren: purposss’,

427 {1y Percemage of dren maeeil oo =

E250(0H0 preias
Hu'xijijﬁ‘lm 250%
Diresct bour hour mes = E250 0050000 hours =
£5 per hour

(Il Pesceniage matersl ms = 2505 » £T00 = £17 50
Diwc) [oonr oot = 300 o L5 = L40H

{UT) e rhead inourred £330 100
Crezphiead alworted £175 000 {35 000 « L5)
Uinder ahsorpiion of overhesd 05 000
T nnder atsomlion of cvarhead shod be pgarded
s 2 perind costand charged o the prodi and ks

OO
{3 The ansmer should siress (he lImisiinns of e
age ol direc ores metod and pasily

p
wiby (e direc Bivour hoer methaod i (he mos
[requenily esod method In non-machine paced
mwiranments. See Appendis 4.2 for 2 more demded
wmswer W hi quesion.

428 () 11 Is easieT 10 alkecwie service depanmer B frs
becamse it provides seces in hoth of the other ssrjoe

depa menss.
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11 iE i i
Lerice W 333 1 NWNESh IR 1 0 | D
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i) T would appear o the deprenment s machioe
mpenmsdve 50 |0 preferable 10 use machine hoars. The
overicad absnpuon Fae permachine hive b £1L5:0

{ E29063000 michine hours).
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59

Answer = B

510 Answesr = [0

&I

“The profis in che fnanczl accoemis eveeed the prodis in
the cost accmnis by EA958 (£ 252 - £T4 2. A siock
Increas pefifesenes 4 feduciion In te o ol salos and s
an increase in prflis. Theredore (he slock Increass i ihe
Tinancl acoouns mest have been £4558 greaser than ihe
Increcee In he oo aooounes. The sock Increass in the ool
RCTOE Wi £13 937 (24 053 - 00 116} = the Increas: i
the Tl aoceins wes £15 808 (113937 + (0550 This,
the clesing sinck i the Hroncis] socones wis £28 112
[£9217 + L5 E9%).

Answer = [

I the Tinancial acorems there B a wel sieck decreass of
2900 L1 malerins and £1900 linshed goods) aad a
decrzase ol L3200 in che oosts sooomnis {EE200 mmerials
a1l £2000 Inksied goods). Since a sk decreme
Peiresenes & Icree In cost of goods sild and @ decrease
In rofins 1he cosl accnnmeing peodh will be £300 less than
the Nnanzlal accreamag profi (8 ather woeds, the

Mnancial accomuing profic wil be L3000 gremer dhan the

ons accouming prafi.
Answer = &
Caal Finsactal
ACCIRALY iccoEms  [MTorenie
Sinck increas £322m 15 en .l:l'.l' 623

Thi sinck Inorease shimm i the 008l acrourns Is £17 A28
more 1han the incresse shown N the Daancal e
Chosing socks nepIResEns ERperses i he defermed 10 faure

prrins, Tharators the peall L shirwe i the coa.
acrones wil be E176 125 (1158 500 + EIT 628,
ANSwes = C

'WWhazre subsiamei | cosis have been incwmed on a comran
and it Is neasing compiztion she follmwing fonmulz i olen
e 10 delermene tie anribable prof o daes

cosh recehved
2= Maonkonal profl = =

= 3w (L1.3m - L1m) ¥ £1.3m0EL3m = L2176 901
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Answrs = A [oge thar I Bl of the comere is com|

the prudence conceps sdvocTies thal ks than kall of the
i sl be caken).

B8 Angwesr = [
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Chapter &
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ANERET = 4
FEguivaktat smils (FTFO:
Comphisimwiins  Chdmgg WP dbserdles  Teisd
sty 1T e [
i il
Wiy TN - 0L 1IN0 i) rm
Conrenin:

el DM ND-T) IS AR L]

Nowr
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Praducsion
aeiuad 1R DN 1] = I LN Sl
i TS AEm
TR Iudism

Firnwed (I
dbrerrallan 15 = 57 17020
T
mlll—tmlunﬂlllm! ol the raremllan. The shove nq-uu-

o e e bt o mthe Aguendn of Ciopier b
Therefore the amsser Is B for pan Bath pens (b and (o).

B35
Compieied umis less
npening WIF
equhvaer unis 4000 (4100 1 e85 405 % 250 unies)
Abnormal koss s
Closing WIP A5 (150 % M%)
Equivalent uris 431

I isassamed srai the shom-cu meshed (see Appeadix il )
will b ed In respect of nommal kaszs.

Arswar = iC
L2s
Comt pereei of saia
T oo (392 500+ L0419 2 61 1205 -bem ol (TL1S = TS0 w [N . OO
“Tapeoe € g (DTSN
=1

Yalue of pomal cupot = 1830 « L2 = L33 B0
Arswar = O
Mow2 than there dsan abaormal gain of LTS unhs (Aol
ouipul of ZH00 unis less expecied outpul of 2625 unhis)
The deta side ol the process aooount will conss: of:
Iapiunt cost {3500 kg) = £62 128
Abrormal gain (175 kg £21) = 3&75
63 500
The Infowing creres will be made on the credi side:
Hormal loss (E75 kg a1 £5) - ITOR
Vel o i respur = EAEA
B3 500

627 () Priduttion marmze
lnpan g

Opening suck 140 Finishedsick 3600
Inpst TN WIP 11m
___ Mormal lns 11
ENEL 1] 241



EEE ANSWERE T REVIEW PROGLEMS

ALY BT
wmr Tasd T
Tasl Chspirial Sermsl sy spraken
Wi e min i

Wamrhh DN LA RIEE WOE o i 1 A 74T 1R
Crarcrum
o W DA ELE NOE DN I EE L
2 ] IR
Wl | 120 < 1R M
Carspiycd wan (16 W0 1000 w2 (L1
W

The question does non indkcane m whar sage in the
productinn process tie nommal oss |s dessoicd 1tk
assemod that the noemal koss ks detecied a1 the end of
the prodicton process, consequenty It is ot allncaned
1 WIE Therelnne ihe pocal cos)of produciion
transfesred o nished gock B LR29 416

I the shom-oun metand described in Chapier &
adupiest and the nommal less equivaleat unis are
exciuded rom ghe abosT uni! oost ca ko, the
closing WIF vaiuazion & £ 140 and the vaiue af
cnmplmad producion Is £525 200, Thi kaqekvalent o
the [nlkeing calculadon, walch appoeiions the aormal
s hemwsan compleled prodection and WIP on tae
bask od equbvalen producion:

Lampkicd
produdien n=
o
Mlatzrab el ks
(108 = DAT = iFR4) B IO 3 (a5 100 TEY (ENH T
Caw-crudo ot rerwal s
ik L EFCELIE TR R ] ki i el ] _ 1 BT Al
Werral lom aliacation I 115
'WIF per cosd absdermei A
S am

[ Thee [iodlrwing charea cueris cs disciogeish procos cosling

Trnume Job comting;

[} The ms per wmi ol culput with a process cmiing
sysem Is the average mst per mi wheneas job
g races the 2ciual mes o each individoal ani
of culpul.

(¥} Jnbomsing requines thal a ssparie orderand job
number be eed o oollecn e me of each
Inckvirual joh.

| ) Wik 2 process cusing sysiem, cch unin of ompan
Is simllar, whereas with a joh cosing sysiem each
s of culpul s e ue and requines Sierent
armivems of labor, mumerial and orerheads.

[} Wi 2 b oosling sysipm, oosls ane accemulaied
Tar each ordar and WIP i cakesimed By
ascenzaiing the oosis thal kenve heea accumulace d
wichin the sccomudng perkod. Wiith a peocess

orsing syssem, cos ane pod acoumueked for each
onder and |1 ks necessary o e e equivelem
pruduciion concep 10 valus WIR

(W) Wit 2 process musing sysiem, i allncasion of
s 10 st of gonds sold and chosing siocks b nou
a5 accunme, becaise each cosi il ks not sepansely
Kaenfabie, Conseyquenty WIP i cimated using
ihe equiralent produciion coacem.

£.20 (1) Opening WIF (100) + input

E2E ()

Camred Complobed nnis il
sl piial Wscpig WP Chilgg WP pr
il s ey pain drr. i ek

[ 1
Muaid  mH 3K ] T T
Crarcnice.

il Xox m ms on m

u

it o
i ncian:
ﬂ_"tld PS4+ £33N ]
m|m=m&, 140
Comrenice ot (TH = (073 1
e
ek i
Whsberioh | 1300 & ﬁ ni
Comrenice out (373 = BT} Ad
e
Nowr
'ln.l-%r::; ﬂﬂmam.-w-p.m
Labousr cond = Firmcn. = 37 horars 24 om LUK 4 B (2100 = E1100
Corwerion coal = [T owrbed & [10H inbrar = X118
Procary aonan!
o n
g WP F Conpldalmipd i
m ﬂd Clening W i1
Labwwr mad crecrbizad £ o

¥y (1) I FR0s1 cegRREEIINGS the pUPCREENE funciion Is
centralleed and aB goids ane parchased by the
perchasing depanment T purchase goods, imer
deparmenis compicie @ purchas: requiskion. This
I & documen! requesiag the peechasing
tepariment i purch:se the goods e on e
doumenL.

{113 See ‘Mimerials recurding procedune’ in Chapuer 3
[or the answer 10 this quesion.

~ clusing WIP (200} =
Nomnal oss (2,10 i) + ourpo {1250
Inp - Normal o (1L ® inpes) = 1250 -100 + 200
130 inpur = 1150
Inp = 15 { 135000}
{1} The sanr o approach is adopied Fesuling i the
ol s ot haieg included in the caleeaion of

equivilent miis | sse Apperdic ).
Comgmsieiy ClegWe®  Corew
I g WIF sy g A
gt s

Maxrab LR {L2N -Fy 34 134

Comvemancon 1I3{I3-3)  S{X0x 485 | HO

¥C) 081 perunil = |npe s aerrent ol squivalest mhs
Ve oosl = 1 2H % D150 = £1950
Wihth marerials tae noemnal Joss wil he deduned [rom
£t Eapn cos o dertve the com parunh s ke
Mazapials = 1350 = £ 60 = D500 + (10% = 1500 =
IT] = 3510,



550 [a1) Crudariov o ispiad fle pricers |

Vil 14}

Opening sinck 40 1080
Hoceip= 20 HE] AL K
Lem chming snck A (24
Frocess inpul 16K AT E0D
gy (Hires)
anhs 00

Clming WP 5600
Peormal I {155 af inpur) 24
16,002

Hecomse Inpui |5 equal 10 ompm. these are no shoormal

Ellrs o osses.

Tkt O ST e it {iPrisrenr 1

i is assimed chen che [oss Docoes o Khe poins of
Imspection. Hecaus: WP bis pawsed the ispeoin
L, the roemal s saod e aliooied 10 haeh
rompdeied unis and WIR

i i i i ¥ T L T T
Corrwed &! Cmmplaled Mormerl Clesing Dl Dt par

] L] L] (B L ™ mz Ll
Mamil  4TU0 K a0 S g lees
Cawenion D70 WO O o (L]

ar — ——

am (LR, 1L

Kaw

Loowenioe. oond = discet bk w (ST 4 direcd expenan (T + everbend
|20 x [Ty

oo of murmal ke 1]

Flaienak 1AM x £1975 = TL40

Cnmardon ost 1800 % £1.525 m TS

HES
The appur of norma lmss plesed units
s WP b as [odhrws:
C iy aloem LU

Mzt (BE1) G 150 = CEXD (S04 1 4001 0 67140 = L34
Carvendan (BEA1IXDa OMS = [IBD  HOEH11E8 = L0 = 24

vax [t
Thee cost of complesau units and WIF & 25 follows:
(18] (F 43

Compleced uniis:S0H uniss « £4.50 16 00
Share ol noemal s G000 42 000

WIF: Original allcion 23 065
Snare of noemal lns _3HES 26950

For e eaplanasion of the ahive proceduns se

Appeadinil.

Wit it S o4 oyspieorned o WP dd

oy i, & Skt (i 4T O CTLRTE) Spernach (5 &7

AFE (2 Shnd ot ppaeid Ch Bt oy o0 inchusle sk wommal

Jmr in e wenl COUT TR THE Caloulmion IS 2s follows:
Camplexl  niy, Telsd gl Cowipe

Cwwrm ol oon s Wi il i Lo wir
- (11} o

Mcrah TEm [T T T T T 1]

Conimcs 11D B 4N om0 GBI

w._ma’ﬁ-
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Process | account - Muy 200

ki (-] il i
blsieriss B0 ) Tanknhpoom]  BDD S0
Labour AW Narmlkn L —
Direct 410 Omaguek 0T S50 X390
R — Eﬁ Sl

L] EDD A3

“Wth pencess I there B oo closing WIE Therce fore & 15

EIECENSRAY 10 EXPYESS CUI TR I erpivalkent unhs. The
oonl per unit is calcsimed as follows:

and of prohuction les wnp b of omeallon | B0
rqmd::l-.fnllp.t R KN i
T
“Cioar f production = erinsfenned inoms fom prooess |
(42 0000 + Labuur {£5000) + overamd (R0,
Procesy 1 acceant - May 1db
Lins L Limm iy
Thmioredie Paxco | BED 42000 Febbol pohaec T80 N3N
Labwar ET L]
vk aimorbes AOE g erck DA
ror——r— i TR ity
B LL U]
Fiadsdoad qoans acceunt
Lina
Ex Pracam 2 = %I
AhnErinal guin scownm
in 1 n
Praftasd knspomm 126 Procea ] scozd B R ]

Nonr
1 = B litren. sl
= W kiscx Mwerral gin =
[ —T -y
(b} IF thie materiak can be replaced then che s in Be

company will consis of ke replacemenn cosi of
manieziais. [Tehe maserials caanm be replaced then she
loss will cnmsds of the 1061 s1bes Peverie 655 die msts
ot InceErad a% 2 resulof B processag md sclllng

= 5 STty = 7200 i, dchan]
incn T 9 perfere = LI541

1 e,
Chapter T
T
Ty
Jodt cosis apporticard m P .
ASHITED 117 000 = 54 1M
Further provaming oosis {4500 « £0) = 4050
Toral comt 04 5
Sofes ravenues | S050 = E25) MLz
Pl ~A750
ArEer = A
7.22 Arswer = 1
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= L1 0800 { LK » 10000 +
L2335 w 20 M + £20 =
bl

Jofnn cvms o e alincared = D300 000 {277 D90 il

oulpu st - £2 = 2500
by-prostuc skes pevenueh

Costs aliocated 10 product 3= 270 00 s (£30 5 20 000)

Uircise of procuac 3

£1 60 (0 = LU0 N}
= 5 per unk (E100 DO20 000
units

Amses = T

7.14 a1} Crompu = 12500y i fess 2% nommzl o =

10 HITKE

Frput costs = EI02 0 [£43 625 + 129 500 + 36 E75)

e perr umi

o T o s e Lo 11 e o 1 RN
Expericd e {1600 k)

=20

ootz cost of et = 52 000 (10 000 3 £9.311)

{b) Jnime Custs 10 e afincased = £ 0 - by-produst

Inczene [ 10 0 52 010 x £25 = L5310 (00

Prefen Lni= @ % ELE Taual
wnle T NEY
A IS W MO Wm DD [;m] 1w
u M W @ mma o |ﬁ] s
c e w1
Toasd xS 1 INE  Epm
Tie prodk per i for preduct A bs £ and e 1 & £10,
715 (@)
Praducd X. MaiurmlBE
ifi E
Apportioment afjunl co (W1 I3 4 106 30
Further procowisg covts 1R P = ke
24m 1 R
Sl | W3 n4m 161 (MK}
Prafitdles) LMy TiRN
Profifleas) perkyg (W3} ME3p 145
Pk
(WL X = (E148 QG0 000 kg) 10 (0 &g

B = (E141 G400 k) w 300 g
[W2) X = 9000 kg a1 £550, 1 = 3 000 » £
[WI) X = ES00S00 kg, B = £7 BV 000 kg

() The avmsweer shoulbd Siress that a i prodicts msts

canmn be momsdered i snlasen fom s of mher
o predtucts. I product X was ahandoaed the jént
cres appemimed o X wodld sl comine and woakd
have o b _, BTt o sctkon
shodild he 1aken oo produc: X wikhour also corsidering
the Implicacions for maserkl . Moo that the prmosss as
awhole s The decision o discoainue
produet X shoald be hased o0 a comparisan of those
oo which X were dis

weith 18e ke sales revenue from peoduct X. Joim cosis

apporilonmens ane apEopiae Ior sock valuation
rposes bul nod or deciska-making purposes.

pul
() An psermaibve mathod is ooapportion ok mes on the

beeds i et realiezhle value ar spili-cdf poimt. The
calcnbnioes are as follorws:
hoiE
iy Ot beyemd vl
WL |
[ T ]
Makrialdy THER —

oWy (L AR, » e
PWZ (CIBIIBEENT 400 e D) 6

Thie rev e prodin mioalskon lor prodscs X is2
[F4]
Sales 040
Less Joim costs 11 &0
Procasdng cous 15N 25 HG

Prufic 12 EIRS
Prulc per ky £1.230{ £11 SIEH kg
Appor emeed 0n sales value

ensure that IFthe processas a whole |5 profhabile, then
each of (e jinine producs wiil he s o be making &

profit Comssguenely i1 s less Hirly tha Incomweo
decklnnswill e made.

7.£6 () SEe Chnpeers 6 and 7 hor an explmakon of the meaning

of each of these 1eams

{1} Mo specilic apportlonment methnd is mked for i his

protdem. 1t s racnmmended (that the joint costs shosld
be pponiened {see Chapier T) acconding 1o e sales
walue an splli-off poie:

Praporbn i falnessis
Pridunt  Salesvalse  sal (%) agpesthned
ik ofi
A 0000 b7 aom
B 20000 1113 il
i Jru LIRS e 13314

iC) Assumzing all of the cupan given in the problem o be
surbd, e Ikl process b proficble — e sdes v s
‘L3000 000 oo he: i cos1s are EXH0 000, T deiermine
whiethes furthir processng & peodimbic the addunnal
revenups should he compared with the afdlicaal
Felevan e
A n !
o n in
T R
[T — " 3 i
ot Pyl —————— | i

Produs B shosi be processed funier, produc A
shimid nowhe peocessed [uriher, asd i product C s

processed uriher, thea pruilis will remein unchanged



7.47 [} Ciperaling satemers for Cicmher XHO
i ik

Sales: Product A (81000 = £5) = &000 B0
Product B {55 00 = E4y= 260 000
Product © (75000 « £5) = ATS0O0 1 335 (00

Oyperating costs 1 300 0011
L2 choaing sock: 200 1041

Lo me
Prodin i

e

“Frodurtion foe the pesind (kgk
A E £ 1|I|“

Sl requiremenis S0 000 65000 7500

Closing mock e 1 (R L 1
Production 10K (041 ] dm) (LU

Treralon
Chming smock = 411 (0041 kg at £5 per kg
b Evaiuzmion of refining proposal

i L ] L Thotad i[5
Irercmental rerens T n na -
mmups,.;ﬁ." i 2n
Cawrintion per g i 1 4 i B3
s m"’m:"’ai 1
Frucd pverhicach I ol ]
Gﬁh‘:l?:r REYE MEL T
et e
ST R _mm
Moty prafil N

L. T more prfiasle mosell C 0 b orerefined sae
and prodect B & caly profiabie in s refined siaee B
muomhily salesane i 2aess of W 0 kg {£360 002
fieed vosts L4 onnerbetion per unkh

2. I hoid prodeces B @i O e sold i iheir unrelined
ste then the refining process will yiehd a peofin of
100 DD ey meomm e - RO (0D pemhacy A
eodnrisuLinn s 700 (00 fixed coais)

3. The bresk-even podm {or e relining peoces I ondy
product Awene produced Is BT 500 kg {700 00 Exed
OS¢ perunity. Comeguenty If siles
of A decined by 1205%, the refining peocess @l pleld
i hmss. Mme tha S000060 kg of A were soil in Ocite.

Chapter 8

8.0 Fised overhead = £2 perunin{£50 02030 D
Biarauss pendicion exceeded sales by 180 mits a sum of
360 180 x £2) s Inchaded in the mock valuation and moo
charged as an expense of the curren perind. Fised
mrvephzads of 5411 S50 momily cost - E350) ane
thepefiore charged as an expense for the parked.

it 1]

o boion (2230 unis sales = £5.50) 12710
Fised ovarbeads charged as an cxpernse B0
Prois T30

Angwer = B

Ban

Bal

LB 1]

L L]

L&

L 511

ANSWERS TD REVIEW PROELEMS BBL

Heciee dosag Imeeniory eweeds opaning Evenmoey,
praduciion exceeds salies s thar shsorpiion cmaiag will he

greater than the margiaal costing prodi by the amoum of
fimed moerhesd mcluded in e Ecrese 0 imeamoeks.
Therefore the abmiepeion peofi B:
arginal costing prof (37 541} + fisedl rveshe ads inclmted
in che Increase bn avensorkes (£4 o 250 unis) = L34 5000
Arewear =i

Cumrbutinn = £4 per unk (€10 sikng price - £5 varihls
st}

Proflt = Tt comrbution {50000 « £9) — s coas
(MM ¢ £3) = ERN K0

Arswer = B

{2} Fined meerteas per it = §15 HAULO 000 anis = 5150
Production emresds s1les 50 ian amorpuon oosing will

o preaier than ehe murgiaad Cisting [rofi by the
amouni of fixed pveshesd incuded in the inceese In

iovemieics. Therefure he absarpeion peoll will excesd
1he marginal msing prodk by STS0 (500 unis « §1.50)
Arewer = [E)

{hp

Satkes (10 3001 0 Sl 15 520
Costof sales:

Varfahle cosis {11300 % SL60) 370N

Fieed overheads { L0300 = SL50) 15430

25
Under-ahsorbad fhoed mverhesd
(3LE O - 515 00y PR LI . k-]
Profic (R
Ammaer = [H)

Sucks herve incressed by Z900 1 chas resuking (n faed
overhieads of £200H00 {2500 uréts a1 £5) being shsored in
e SCK mvemegis wiih @ absoepiken cosiing wysiear.
Thenalune te abscepioa ooailng sysiem will racond £217 D00
Iess 1o 1he Heed overheads Incomed for e period. In
otherwurds, the merginal coating wsiem will recund £20 000
mnre v cosis sesuling in prod of £32 ) heing
e

Arswar = B

The penil dfEzrence ks dee oo the Inod overheads being
mcorporaied In the sinck wizh the pikon
cosing sysiem,

PmillyErference = L3750 (60 L¥1 - £50 SHT)

Fied mvesheads i Sock movement = {5750

Paysical Sock muvemear = [500 unlis

Fimed overhiesd raie per unll = ETSN150 unhs = £5.50
Anarer = 1

Aupwer = B {unarenida e oosts e not relevam ioe
docishon-making and the remaining SImeMENIs 292 C0NPaCl).



AMSWERS TD REVIEW PROBLEMS

B.18 [} Fmed productinn overitead per ung = I3

B.17

(EZ00 W0 L) CAR) s
ABsnTpEien caniiag auu e
Sales {£50 = 100 HAT} Tl
Cos ol sles
Crpening sick -
Froduciinn mss
Wariabie (E15 » 12000) =5
Flaed (£3 0 121 (00} 380
N
Chosing ook (£22 » 20005) &4y
Crver-absorpiion (20 000 unks % £3) (&0}
(140
s gl el
Salling oosis
Flzed q150)
Wariable (£2 w 08 DD 20Ty
Merpeallt =111
it
Nla rpisal casiing o0 SR
Sales {£50 = 100 HET} ool
Cr ol mles
Cipening sinck =
Froducilon mss
Varinie (£19 % 1200000) =80
=8
Chosing smnck {E1D » 20005) {380}
Warinnle s2ling cosis 200
(210
Corerdbation )
Flued comis
Frosduciion {31y
Szlling q150y
Merpeni T
i
Calcubation of pendun s
Mmerials i
Lataur 2
Werlate prvdssion omL 12
Warlabie discribion cos) A
Tl vasriabie cos. 13
Flnedd everacad {E1D D010 unlis) 1]
Thial oosss i |

The product omsss for Sinck. va henkon purpess an: @ o

Varlable coming £12 {vaiable poduction oost)

Atsnrpeion costing E22 {variable prodectioa oost + Hxed
manGCIrg oeerhead)

Iz Is asumed thas Al of dwe Gxed mverhead relaes m

prucection. Noee thal the dsirfoutlon oust s per o o

and noi per e et

{8 (I Pl coming

Dioening sock. 1200 110 120
Produciion AT T T
132 131 1230
Cloalng siock: 120 1o 1am
Cos il sales 1200 11000 L2000
Sales ar £25 permi LS00 25000 2300
Cemea pemill 120 13003 13000
[DésirfuLion sty 1 0l 1 o 1100
Flseid labour cosis 500 5000 5
Fisedoverbead cosis. S0HE 2000 300
M proth EHNl L1000 LI
Tiownl profis S48
Abnption cosng
[ 3 i
|I! el i
Dioening sock. 10 1N0 130
Production frad. IRl | el 111}
M M M0
Chsing sieck 1M i 13N
Cios ol sales DO oD 2200
Sales al £25 perwaic DN 25000 25 (00
Cremes penilll 200 J o0 3 00
Derbusonos L0 _Low _LiEg
Mz prodit M0 o LI
Tl profis SHNH
1 P e Ot
X 3 i,
i 1] i
Dpemng wock 120 TN 4HE
Froduciion 1B &N _EAW
W2 s8R 1230
Chalng stnck 2am Azw _13m
Ciosa ol salex 12000 1TonDd  [Z00D
Sales ar £25 permit LS00 25000 23000
e peilln 1200 13003 13
[DésirfuLion sty 1 0l 1 o 1100
Flsedd labour cosis 500 5000 Ly L]
Fleedoverboad costs. 30| 2000 100
Nex prodh DN ErEE  E2 T
Tootnl profs S48
Abnption cosng
[ 3 i
|I! LEi i
Deering mock 13m 1310 RHK
Broduciion MO ITEN  LEam
I D0 M40
Undenjover) recovery  {SHO) 1000 _1(00
M2 RIE0D 27D
Chosing stock 132 2300 _I2H
Cos ol sales 170 24000 23000
SalesarEXpermit DSHU 25000 2500
T el OO lom —
Déstrisuin st N ]
Nix prodht MmN _— &1

Tioal profin £5 000



ANSWERS TD REVIEW PROELEME 583

(T} Marisshie Coumieg 124 Rudgzead ol conirbutlnn = 125 000 {5000 mis « £25)
iy P iy The margie of saay ks poslibve thus indiceing a budgesed
1El [ ] (4] prodit. Therelone fkoed cosrs mst he bes dhan £125 G for

et prof o ocoar. Oy one of ihe poosnial |
Cipept iy uingk il O | ?Ilm:!qrruzulhruq-mmu e
Prinieczion 12000 B2000 12000 ATEWEE = A
1300 0200 |GSm
snck I 480 LI %
Cost of sales GO0 1440 15em A5 mnf.c_mm_u.tum;o.‘.‘““’?;‘““-“.ux
Sailes a £35 perunh 1250 o0 25
Cirons prodi BN IS 15900 Tiresdi-cven paim s ar the point whese 47:55 of the sales
Disrhutka coss. W0 10 LI oqual the Mt cieas {Le. £130 (HILETS = £251 632),
Fixed lnbaur creas SO SO S one Flied ooy
Flradcverheadonss SO0 5000 5000 In-er wearch, (e bireak-Emen PO = g
Nzt i FAEECHUNRCE < U =i LY Srawer =
Tzl prufit EROH
Absoepite Corteg 0B Comrbution/sales (5] = (L3 = 1% Ape) + {132 =
iy P [ 5% Hewh + (033 = Tl = 485
£ i s Cpe = 54% {Balnncing gure)
Thee ecezl comnbinkcey/sakes racdn Sor che revised sales min s
Opening stock zig gﬁ gﬁ (A0 205 Ave] + (D35 505 Fea) + (035 % S4% Coe)
UM 530 A ¥ mﬂ'm" i
Clnsing sinck. 1330 REN 1T
Coost of sales 1m0 a0 e -
e e 100 TLD{ 100 + 1)
Cirons otk 1M 360 3W0 ?ﬂm:uﬁ' ﬁ g
Disrhution cost BT g
Nt profit W 280 D Ao, =
“Toviad prufly £(E) A

[b) For e answir 10 this qustion sec Chapier 5 Nme
Lim prodins are idemical Tor o En {H), sioce
production squals safes In {ily and {1l profis ars
higher with ansnpeion cosiing when prodecion.
emceeds saies, wheress profis are highcr wish vasizhle
msing when peoduction |s bess than sales, Taking tie
titree perkods as 2 whole there ks no change in che level
ol opemEng sock i1, compared wiih e dosag sinck in
1, 30 1Aa the disclosed prodlt Jor the three periods Is
1he same mider both sysiems. Also nose that the
differences in prodies disclnsed in (2] {10 s (o) {8l is
ool nied fur In e Med overheads Included in e
SHCE ValuLion Changes.

Chapter 9
FA8 Answer = 0

217 BEF = Fixed rossFY raio
PV il = ComriulonSakes = LI75 [NES (] = 0055
HEFP = {15 000ILES = E200 000
Answer = [

313 Required sales revense =
Flued conlx {£75 000} - Tasget profc (151 050
PV rai {175
= LEON0 0N
Ui of munpe = L300 (ELD unis selling price
= 300 (NH) s
Answer = [

058 Tiemms 1) amd {15y @il redmoe varkibe costs md thus
increase the comrhu ke sales ko, [eem (1) will resul o
areduction In selling price and 15e oS raio wheseas 1l
astmed s wiih Gem (i) that sales wo other counires
will b a1 2 highar selling price thes resulling in & higher
average oontr burion and of rano. The reduction in selling
price fariem {v) will result In 2 reduced coatr betion and
Foweer ratio. Therelore kems (€], (1) and {hv) wil rasel in
an Increass in the ratin.

Arswar = B

D20 Brepk-cven poim mmikes vale = Flued oms (LTh B0
Prodk-vilnme ran
[Le. comed emionsales
oy
= 76 BNy
= EL92 00
Aol sales = 2240
Margin of salew = £330 {in safes
PEVETILIES)
Margin of safen i min = 2000 {32 DLN6)
ArERear = A
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1.39 {2y Budgeted coniriauion parunit = S11.60- 53,80 (5%

w S1L40) = §7.62

= (3470 530 + 198 150}/
T2 = 42 00 ity

Bireak-even proins (stles valoe) = K2 50 = 51161 =

Ereak-gven paine (i)

5T 000

Budgeind sales = 1 0624 (MO {51 CHOH) 3¢
S1LGE)

Margin of safexy i5) = 51 044 (I} — 555 T 04}
= SET 000

Margln of safery (%) = 58T (K51 044 0] =
3%

Answar = B

{b) Bedgmed conrisuinn perunli = $1235 - $3.80  [4%

0. (3

¥ 51235) = §78T
= (3470 530 + 138 150)
ST.E7 = 70 57 mits

Break-gven paine fmis)

Aaswer = C

pARTNEr = A

(B9 The Increzse in M orseswill result i an Eeresss in

1he break-even ok The ooy coneo aermibve ha
I8 1wt is e C. This lndicaies mn increase i the
break-even poir sales valne.

0,22 {up An increass In feed cosis will reselt In g lower break-

ven pode (. the member of uniss sold w hrek eveny
Therelnre ¢ @ik decrame.
Answer = | 1]

() The skope o the proflL e is represenied By the change

033 )

4]

In cunirbution per unit. The daram Indcies that
sales are 800 unhs in cxoess ol che break-een poim

[ represeaued by n) and g B4 unis generie & prof
0 516 0001 peprasaried by W) Profll s squal o
comrbuliem ahiree 1he beeak-aves poini =0 the
corriion par unin 520 {516 V0D un).
Adihboail sales can thus be eapened o geenne an
additiomal comrbutlon md peoflof $18 620 {180
unes 3 ST,

Amswer = {1}

F = il sales revenue

i = 1nal cos (sed oot + varnble oms

r = oHaElvarade o

T = [ oo an the spocik: el of i

¢ = il hos an the specific level of aoivay

i = ial profi a da level of aeivin

w = mial comnion ax e specific beeel of s

W = ial mmrbution 20 a lrwer kevel of aobicy

T = level ol aciviey ol cuipul siles

¥ = moncrry value of s and revenue fonoos lor

level nf anvisy

Al Eventm the seling price peroni decrees, bul i

TEMEENS O, Mg that g bs 3 srsghs line, b wich

alower gradient above m oompmred wER bekow m.
ALgvent e there |s an imorease In fed costs eqeal

w0 che tonied line. This s protably due vo an Increas:

in caphad expendiluee |n order o espand ompol

eryond Chis poinn. Alsn meee 103110 s posar e

wamizhle cost per unix declings as rellecied by the

gradien of dhe varinble cost line This might be due

1o mare effkclnt productka mechods asocialed

with ircressed imvescment In caphal eguipmens.

(U Break-even ambyss i of limied use bamel]-produc
Compny, bl the anabysis G be a useil akd w ihe
manzgementod a small produrt company. The
[ollowing are some of 13 main beacflis:

(a)  Hreak-eves analysks lonoes manzgement in
ooasker the lunciinoal relacionship bemveen
©oals, Pevenue md acuvily, and gives a insigh
I how cos1s and revenue ckange wikh changes
km ihe boved al acibiy.

(&)  Break-evea analysis fonoes management
coaskder the aed cosis anvarkus evels of
aztivity g the sedling peice that will he required
10 v varkus fevels of capul.

You shosid refer po Chapier % fora dsousdon of mone

speciiic Bsues of beedk-cven anahvsk. Break-even

mnalysls can he 2 useful 1ok, bul it ssubjectio a

number of mESENpHONS (har resrc (15 ussiuiness (o2,

especialy, “Cosi-volume-prodi amalyss asumpuons’).

224 Profiméniy CliCoilng,

Ralex vmminsi  Prafluesss
Mireember AN Faonle L]
Decamiser Hn i xle [}
Increse 1 L] 20000

S ircrese in sales of 20040 uniss ncresses comriuinn
{prnfits) by £200 000, Therelure comnbution s B4 per uni.
Selling price &.L10 per unh (gven) and variable ms per
uni will bz L6

Az £30 001 uni saies

Conuribaion minus Fasd oo = Profi
E120 020 minus ? = S0
- Flasd coms = £30 00
The ahovve indaTnaion can mow he plooed on 2 freph.
A break-even cham of a profli-volume greph could be
nsnucze A profs-volume graph yeoids she ased o
cakcue e pradhs sinoe the indoemnanion can be read
diractty feom the graph. (See Figune | for 1 beeak-aven
chan aaid Flgure I for 2 profk-volume graph.|
(2) (Iy Fixed cosis = L50 (il
il "ariabke cosiper ink = £6
{1l Prufli-voiume =
Conrfmibon per il (L4
kluﬁg‘g&ﬁ'ﬁ'ﬁﬂm{"m' s

(1) Brec-cven point = 20 000 uniis.

{¥) The margin of sagery represens the diflesence
berwesn actual o sxpacied sales vollime and e
bregk-even poim. Therefone the masgin of safeny
will be diferent [or each moreh’s sales. For
example, the margin of silesy in Movember |s
L0 D00 peis, { %0 000 wis - 20000 unas). The
mizrgn of sale 1y can be read from Figure 2 Sor
warious sales lovels,

{b] and {cj See the sectinns on “The accounEanis’
rust-volume-prodi model” 2nd Ol e-profic
iy aEumptions” in Chamer 9 for the anwwes.



FICUEE 1 Hetwk-evin chirl

L]

P mam
]
o
I
Sy 00 Lt
FSURE T Prfif-nHhame griggh
¢
LB
Saian 000 Lrdn)
= |
|
iy 1= R ey JROGEN
&0l
[ ]
Muymsy  Spmpember  Change
i} £
Sae EUlLE]] L ele L] EODO
e i =ilas 50000 55000 5000
Selling and dimribeica H 000 Lle i) 1 el
Adminsiraton 15000 15 000 i

The caly aciivily measerc (. s ghen is sales reveaue.
A increase in sles of L1000 reubis in an Increa s in
= of s1k2s o £5000 and am icrease in sciling and
dissAbukon costs of LU 1t is thesedore assemed that
1e Increase b amdbmahle 1 varable omes 2nd
varate oo ol sakes 1s 50 of sales s varible seiling
= Esieuion mes are 105 ol sale

Flued.coss ars derived by deducting varizhls cosis
frm unal oo for siter monih. The Saunes for
August ane used B ihe caloalaions bekow:

Timsd cess Variable Fioed cosi

(L) iNalanews
] i &
e ol stkes 000 AN 1000
Selling and dasibemionn 8000 B 004 el
Adminssiran 15 o0 NI 150

=

ANSWERS TD REVIEW PROELEME B8E

il o = L35 HH Oxed mnes + varase oo (5
od 52l
ﬁh}ﬁ;;lanllmsmmdmumtnpmﬂc

varlabde Totsd cosa
Zeramies KT L2 000 e o
EHI) DN sl AR DO (R0 LT3 OHER
T AN s 54 000 (&0 LTV OHE
50 OiN) sades 3 00 fENTE L35 THE
ETNHI XKD sales LEN ot LES (X}
Bergsak-vesn poini

o m.ﬂ%ﬁgﬁmﬂq Eel M e

FIGURE 3 Cronsribulain Sresk-oven paipk

A
‘il

Ared of omrAbunion = Area ACH

il

Ty
Adiual sikes = 13« Break-aven = HEIISQ
s [ER2 HEH)
‘Conerinaon (405 of salex) = IT503
Flxed cosis = M
Muomhly profi = Tibd
Annaal profi - 0

oulen (€32 500w 12)
Comrioution w over s sales (0% = 30000
Speckk [med cmes = L
“Tiial comeribvnion. reguired AN

Required sibes = L2335 LA = £1 322 500
qt}'l'hemﬂ'mld ﬂ'rawauunluumllu lmdﬂrr

p:rmrmmrmumu’m:drmrmmum
wurking In closs conjanction with ezl office. The
buigers merged wgether a maser
Purget for e while company.
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930 {n) Lot & = mumher of unis of cupol
Tound cosn o 31 0 mhs o less = D500 + 5x {whene &
= yielable o permnhy
Tl cost Sor miore vhan 30 000 unis = L100 000 + 5x
b

{1} A 1% decreass in sling price wik dacremse the s ling

price by £2 per i aad che revised mir comrbotion
will be E6:

iy - Feavised ol contriouion (55 000 6} 300 00
[ e Less el cusss Smom
,,f'&'f;. Profikoss) {110 v

The estimeaied koss (s wirse than bis vear and the
proposal i thenefoee ot racnmmened.
o) Wages will fcrease iy 2% — ool &, from £200 000 55
L2450 040 — causkng oue o increase by 0%
i

Sales L
Dvirecr manerials and varizhle
i so overhienls S} Ol
= F I ] G Direct wages 250} i} 731} (HE]
Conirfaim 470 Hx}
{) These are van beeak-even poines resiking inhe L= Eoad mss A0
production pla being proScinle oty heiwzen 2000 and Profiuykas) (R (HE)

S0 [N mnlis aned ahose 400 00 e, The prodenion plan

ek b pe This represee an kmprovamen: of £30 00 o last

year's ks of 100 001
{d} Reevisad sedling price = £14

237

Brak-even piim = — s T Lot X = Rovimcd salex vobme
per @it -, salles werveruss o arohls oo + feed aoay = P
Prouct X I5 000 wmiis [L100 000VE4 ) T4X kean (11X + 590 D00y =L R
Prothn ¥ 5 000 Tt (E200 00053 A -momn
Company as 2 white 57 2 mits (300 00VLS 20F) ek = Iy ey
Nove Clearty this propusal 15 preferable since & 15 e only

proposal o yicid 3 el Himwever, e probahilicy of
Increcsng subes volums by approsimanedy £7% pius the
Fisk drvoived [P dncresng e coas by £330 (0
must be onmsbdered.

=Averge conurbmion per uni
o [ TUREHNE: e+ 360000
= g
=520
The sum of e product break-even point i [css tan the
‘ereak-evem point for the company as a whobe. [15 noores

10 axckdl the pemducy brsa k-eve n poines becanse the saies mic Chapter 10

will be dilfercos from the planced sHes mix The s of the

e hreak-even polos Ssimes 3 sales mix af 505% o X 10,11 Low &0 pmienis SIT IS
and 5% Y. Thae braak. even poln Sor dhe company @ o High 1260 patlems L5 &30
while azoumes a planned sales méx of M o Xand 305% i IHTereme El0patlents 1525

¥. OV malysts will yield correst resalis ooty © the i =
plamned sales mis is eqeal o the actuzk siles mix. Markatie/ sy (pr pATiem = 31 IGO0 W
Tinal faedl cont wsing €50 pentenis = That cost (517 125)

~ vatriainde st {650 % 5150} = §15 500

s st mated cr for B0 patierss = Varkihle costs (350 «
Warkimgs: Ll S2HH + 515 %00 = 517 623
Sales HEH Aragar =
“Veerlable: o L
Contzibeion an 1011 Ius thas 9B ke Th
Flued cosis o advenbing s the Independem varable and sales revenue
Profiy lms ) (L1HI} the depeadent varkihic. The kowes value of the

Indzpandent varsbie b £2500 and the igest is £

A Incresse In neversing expendiure of £4000(i.5 - 2.5
Fesuits In addizionad sailes reveaue of L 000 5o that 2oy
£1 szikes ragulis in nadiinnal seles of £25. Baseid on S6500
advarking che sal o Tevenme |5 £362 500 (500 % £35) s

Unit seling price = E31  (£1m30 000}
Uit variahle cost = £17 (600 KHYSE 065)
Uil coamibesion = £

{a1) Sales commibsion will be £ per und, s reducing ihe

commbminn per unit i £6, The break.cven poin will
b 53 333 unies [ L300 HKDE) or £1 &6 Sk sles value
This sequires a iorese of 67% on provious sale.and
the COmpamy Mus| 15 whether or not sales can be
Increaszd by such a Bigh percenags.

uwhe balance £63 S0 { L2125 000 - £162 3060 represents the
aon-varihle chemem. Therekee smbs revenue = £52 300
+ [£1% % mivenising cependimre)

ArEmar - A



5023

D54

EDAS

018

Ay

LR}

An iacresse 0 acthdwy of 5000 =lis resulis n an increas:
In costs of L1500600 =y than the variahlke elemen s 20 per
unds (€150 KMV whis ).

Answer = H
Elanrs t]
High SE0D 13000
Ly Iy 15350

change % TEs

Varinle charge pesour = §3 ($TR50/25 50

AL 5300 howrs i varible ms (s 507 00 aad che ol
o s K13 0 giving a Tivead oo of £5600 Tn period 5 che
estimued varinble cos |s 518 150 (5300 = 1,10 = 53) and
the Muesd oo 15 S5E30 (R5600 w |05). Theralore the
eximaed podal s |3 524 [0

Answer = B

Eszimmed varkrhie costs o 500 unhs

|
Direct ooss TS
Prcction oveheads {509 500
Sedling coas (B0 | g
fuic]]

Viarizible cus pes wit = LUK ) { C000R00 unbs
“Tiotal crusts e 19060 units = E13 000 {10060 w £18.90)
viriable + D production (E300) + [xed seling (£250)
= EIR TS0

Frodi = Sales revere £35 040 - £18 T woeal cosis =
L1650

Answer = B

Fonmulae 104 and 115 {sex Chapier 10 were gheen i
ihe exminarion for this quession. Apphing fomea 10,5

11 134675 (4=

b=l i ﬁ-'m&af.' [.m?ql
= FEILT

Appiting formala 104

2= (3301 1)- (OEA0T K HIR1E = 233

Answer = C

It s asumed Uiz adveribng feneraies sies. Thensiore
advenising i 1he independ eat variable end sales revenne
the dependent variatie. Appling Sk 105 (see
Chapies I} which was provkded In e sxaminatka
paper:
ey [ ARS8 M) [ ST T, T
164 12 150000 —{ 13 500
Answer = C

=H3.T14

Appiying foemla 104:
b= (T — {1704 = S.T5)% = 2536
ANswer = A&

ANSWERS TD REVIEW PROELEME 587

1019 {n} Arteeriising meperdinre i 1he indeperston varizhie

1%} and sales revenue she depersden: variable (7).
w ! =
i

o
=

o

D o . - S
1 1 3 1 3 5 b Aeweamg
T
by Fremmukae B4 and) 105 ¢see Chanes D7) were ghen
in the Tor ihis quesion. Apphing
Tormula §LS:

P i L e s L

8 101 2625 )~ (2635
=3I8ET5/115. 7775 =707

Appitying oemulz 104
&= [IHL5E] - (T = 26.35)% = |18
Thereioer e ragression Ine sy = 129 + TATE
wiere « and ¥ ane expresed i @O0k, The Ene of bes
i 5w In the praph i o)

10,20 {a) 1) Mipgh- and fvpoi mesod

Mlaching  Fuebail
hours  paprascs
oS (SN

High poims  June 2005) ]
Lo point { Jamuzry 2000) ] aH
Difference Y] 140

Varkable ms permachine hoor EE1E2 (L1802
Subsiuing for Januzsy MEH

T
Viariabie oust {26  ER153) = 21273
Finre] Cn jifSerence) 22T
Toul cost SO

The poeal cost sgeation lsy = 187,27 + K 1EX
) L1 E il S regraTsiom mETasd

Hewrs Pl i r i
u o 1% P
E,- ] D 1840
U [ 1% P
Dt k] o 15 ELT)
Nrvemar u i 1754 il
Decrmier u m 14 1%
haxary 3 W % 1100
Febrary ) m i 1100
Mara u im 51 1668
e B i 11 1524
n u iy 118 i
hes ] £ 1y g
Lredll G Ee il Epe 6T

SRR

Tz Kas bx i

Iry = Do+ AT° i)
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Submmeing brom ihe aboree Tatie
=120 44300 i1
241 67 = 420k + 15 2126 @l
Muiltiply equarion {1} by &5 = 42V12):
230 5H0 = 4300 + M 700 @l

Sumractequation (&) from equankos (1)
23N = 512, and so b= 21T |2 =4 2105
Subemivme i equation (11, gviag
A4 = | 20 4 21 tux.mn-m--'
= 414524

r=d 1482 4 4430

() For the amsser 1o this quesion se Chamer 10,

{3 An . caloulaion of 025 means thas 75% ol the
wosal varkning of v from hs meo b nom cased by
varkninns in {machine hours)y This mems thaa
farge proponion of changes i fuel ofl expenses do
ain result [pom changes i machine homs. The
st must depend on [acies ofer than machine
Bnurs. Cther measires of acciviey might be
examined in oeder waesewiether they e dmely
refaied 1o chaages In cosis. [ other measeres di
min yizid a close appeximation then chis mighn
imdicate than oost i dependam on srveral
wvariahies. | these cerumsanoss melziple
regresinn wechaigues should be med.

IREZ1IZ
(F3

Chapter 11
1189 2y
X ¥ o Tl
Diemand (uréts)] 4003 5500 7000
Bllateriak (KE) 20000 100 42000 54 WH
Laboar (s y 4002 415 10500 IHEF
Lahoar s chet Emhing faooe
Answer = (1)
)
X ¥
¥ ]
Selling price = z £}
Varkhie cos 17 12 14
Comrinn 1L a ]
kg 5 2 [
Comrbuing per kg (5§ 20 235 1
Hanking 2 1 3

Answor = v

1199 Based on che comrbuiion per Emiing Soe (maienps)

the rankings ane peoducts {1, {1 @ {1). Mimen
femand re quiremers for produs il = mxglmlqa
malance of 27 (00 kg 1o be alocmed a5 nlkews

Froduct {IH) masimmem demarg = JH)

Broduct {11} maxdmem capan from the unainceed
eIt als = 0000 s (15 00K 3k

Angwer = B (with & menimem damund of KOG mis for
prodect il

1518

LEK L

1118

1T

1818

1118

1531

Tl mmerkrs raguinad = (2000 5 3676 + {1500 246)
+ | S00N] = 13 = 3 0 kg
Agamer = B

The 400 lsibour s umsod capaory has Tere rekamm
o081, The remaiaing 100 hours can be otsainzd fmm
divening, prodociion irom. penduct X The rekevam mst
of this zlvemaitve consiss of the b o | 100 ours =
12} pius ehe ingt comieianinn bmm e e of these
Ltaur hoars (10062 % £4 = £2001, ghving a waal of £1400
{s2e ‘Deiermining the relevanr oo of dirsct lbour’ in
Chapter 11 $or an expirainn ol this peint). 2 other
wonds, the releva cost is the bost conrefoaion bedore
disiucin g urerenidatic [abvomr ooss. The oiaer
aliernauve s o werk veriime sesuliing i an addaicnal
{relevam) oo of 1500 {100 hors 2x £38 per huour).
Therefore & i cheaper w-divert ltoar hours [rom the
production of prodec 3

Therelorz answer =

The relevann oo cunsists of the addizioasd aquiduon
and insalirinn cres less readzable vaine. Thesedore the
relevan omi ks ELHD 000 + £33 D0 - ELDO0D = £165 D0
Arsger =

The saerial b i nagular use and I wed wil fave o be
replaced m o st of L1950 (600 « 3.25). The cash fow
oofseiee noes e L1950,

Arsuer =11

Assuming thet Mued omas will remalkn mchaaged whether
oF ai the company makes o buys (e ompenems e
Feicvan oost of manulaciure will e the variahk oosL
Under iese ciroomsiances the company shosid onty
purchore mmponents i e purchase price |5 |ess than
the vartie mst. Theneinne che oompy should onty
purchase mmponear T

Agsger = [

Incrememal cost of oew employees = L4 (0 © 4 =
L1000
Supervisnn Is g an incrememal o
Incremenial cosis of rearaning

= L[15 (HN} + EITH 000 raplaceme orss = £115 000
Rerrainireg Is e cheaper averronbve and cherelone the
FEiCvAN om0l the onirac bs £115 Kl
Arawer = H

Arsmer = B {Allof the remaining liems 2z no relevam
cosish

The maerial b readably avallabie and e usz of (ae
maserials wil necessiate thetr replacement. The relevat
o5t B herefure the Fepinoement oot of S40150 [ 1250 kg
A0

Agamar = B



1137 Spacilic{wollable) fxed ovemheads por dreldon =

1103

EX62 5 w Sl = E15757] = £52.3

The specific Ixed cosis are deducied Meom the Sviskaal
o deriee the T

[EINHTS} 10 general fined cosis:

Divislon A = 175

Dévisinn B = L157.%

Divisinn C = 125

Cendy ivisinns A and B should remain open since they

hoh proside poshive comerbokons o peneral fued mss

Answer = B

The relevam coais ane i lolkws:

Mumerial ¥
Mumerial |
Mmerial C
Depanmens: |
Drpanmens 2
Drereails
Minimum price

Noves:

1 The oelginal parchase price b a sunk cose. The Impe

ol using the maesials on the comean will be e los

carsls Tlows of £000 (300K = £3) Iroem. (he sake of the

maserkils

The criginal parchase price isa sunk ooe. Becaus:

18e maierils are dn Cominun s i ek age will

resull in their replacement i 550 peg e,

3 Theahemaove aseof (Ae 300KE In sinck would be
use them o 2 substivme Jor maicrial Y ihos swing
purciiee msts ol L1050 (107 7). Theneon: the
Impact of using these mawe ko he conemc resulis
In aguinnal oosts asociared whh maerl ¥ oof
LHN50 [a addike, 250kg of maeras Cwill be
purchised for LU0 [230kg & £4 per kg giving a
tial refevan ooad af L2150

4  Heoase ticse §s spare capacily me addhional laboer
osts will he imuned in undenaking e momrac.

% Foobuain the lzsbour [or this commact the company has
a chkos of pwn aliernatives. Firs, Wik overnime o an
additinn| labour ms o the company of 301 00
{2000 hows o 15 = £10). Second |aboer can be
divened feom oiker produciion a2 a ke conirbulion
U £25 0000 2000} Bioums | Edbour o + lost
controuton}. In ciher words, the seevan cosl s the
lis comirfsution before dedoming unavoldabi:
Iabiur coms {see Deiemming the relevans ooss of
diract labour’ in Chapier 11 for an explasmien of this
paireg I bs chesper m diven lzhoer from odes
production. Therefore relevant cost = £26 00

w

& Thersare no addiional overheads incered i

underizking the conirac s he relngml mes §s e

ANSWERS TD REVIEW PROELEMS BB

1834 {7)

]

s
Gkl bicar
Uaaliled e
Varisbe ocrhesd
Tetahvariable v

| B

Crmiskaion
Nourwber el skillcd bean
Comtrirrion persiild has

EL:I:-HM" ma

""B':_QEF";'-'“"'H" B=x

T2-pBhp=wBlas
EE":.;:EF:.'“""_'- o
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The product mixwill e

[T unlis « £2 B0 comurimasion) 19 &
W {2000 unlis < E2 RD conuritacion) T 8
£ (P00 units = £3.20 comekanion) IH Bl
X {S300 aours x £ 80 coneAbuon) &N
1.5 ours
Foual conurd mtion B2 Al
Leas [lwed crsis 280
Mellaximem prali AN HE
Wirkings
W) Maimum uniis demanied X skifled bours per
[ 8
{ by I the labour hours comsiraing s removed the omp
i prowducl X shosid e Increesed) w (e maxinmen
temand of SH urés. Az present the coasirain on
Skl Eybonur houirs resplis in 2 kosl coned ko of
EEINL {RO00 units 153 3655 malis allocmed b (3) =
E1 80 urér coranbution). Thereliee the company
shonbd conslder ways of ramoving this comseminl. As
ke 2 1he cosis of removing the comsuming are ks
than L4201, 1ol prof@ wil inorens . Produc W
sl be dropped [rom the range prvided b doe
noa alfect the sales of niher prodans.

1135 {a)

Hefevan coses
o rhe project
Manesial i1 TaK
Mmesial B 40
Derert |abosr 70
Nes st of machinery 4719
Relevam cost 14 0
Coara price o
Coaurbion 1200
Jewes
{1 There i o savimg In mawerial oses ol £1750 i
marerssl A ks o usai.
(23 The aciual oost of materil B repeesenis ihe
Incrememal oost.

{3) The Biring of the kbour on e othes oo
reprasznis e addliomal cesh lows ol
uneruaking tis comrac.

{43 The nes cust iof peech asing fhe masinery
represems the addlional ceh Nows asocluesd
whth the omect
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%) Suparvtann and mvarhoads will sill coneime wen

e comract B nod aocepied and e theredore
Errelevanm.

1) The repoes should indicrie thn the cosis ghven in the
o

e cash Mews

arting g mmrerzking fhe ORI As the COTpanTy
Is Operaang 31 an acitns level o escess of hrek-cven
[T Ly ke revere bnescess of £19 000 incremzmeal
oot Wil provitle an ek isions] conestoutie whidh will
resall inan Incheass in profits. Asuming e the
COHRpRITY hzs spare C2paciiy, and thal 2 ompedior b

] o oever an £ 0001 Ehen 2 e nder

prrepard
pricesghily habos £30 000 winth he approprizs.
|£) Before accepeing the comract the filowing aon-
minneiasy [2ooes shodld he considened.
I} ks there suffichkm spare capacity vomdertke the

e

{Hp I theoverseas rusinmer credic wanhy?
{1} Fdas the workinnoe the aoe sy sklls i

undermke the projen?

() Bs thecommect Hkety 10 pesol 0 fepes busines

whh Be usemer?

[ 17 the company wese operaing bekow ihe break-oea
e, Brreprance of e order would provide o
Turther comiefsan wsards sed oo and redece
1AE ExBUNE kes. kN the SPE2rm 1 s beter 1o acepl
the order and reduce the woiad koas hut I inhe koag
rur, thare ar2 ool ennegh orders 1o fenerie
sulliclent coreribecions v cmeer il fxed mes then

the comgeny wiE no senive.
11368 [a)
ara Aomh
Eanl ast
i I}

Melanerizd X rom sk {1) 19 4401
Pellarerial ' [rom sock () 45 =G
Firm arders of material X () ek |
Meaterial X no yetopdered ()60 D
Material £ nonyes ondesod [v) 71
Lahoaur () L TR D 1]
Slie management vk — —_
Stall accommintaion md iraved

for shie managament il RAN S EN
Flam renal received (I (B —_
Praalky close [x) _— 2

IR3 A 6 400
i price N 151000
P benell B4 HTHI
iy 10 menerial X s oumsed on Se Ko Eas

i

CONIFIC 1F MBL Demelkoil use 5 10 use iLas a
sutsilie meerial s avirkiing ferore purchoss:
OIS 4100 = 21 HO0). Thraedoee by esing (he
sk quandey of maedzl X e compame wil
beree vo spend £09 440 0n the mber maestals.
Mmzrial ¥ is in commen we 2 the compny
shiveldd not dispose of 1. Usng (e materab o
the South oot coneract will mean tm tey will
terve (1 be replaced ar & oo of £49 600 {£24 B
= I} Therelore the fmere msh Sow mpaoal
1nking on Eh CONIFALT |5 £49 BHL

4

L L

v

3 [ is msumedl fE with rm oeders for maneials
Is necw possthle eocancel the peechase. Therefon
the coat will pocerwharever futore aliemaive Is
s2lenied The marenias wilbe used 25 o subsinne
marc=ial & they are oo used on the conirac and
theseiore, hased on the same Teasoning & ooie
{4} ahove, ihe relevan Cost s the purchase price
o che seberioone marersal {119 o L3040

| The maszrial b nod heen ordered and the oo

=il anly he mourred i the ool s

underaken. Therelnne additional cash Horws of

50 (0w EE e incurresd H che company cakes on

the North Est comrac.

Tha same principles apply bere mwene

explaied in nme () and sdditinem| ced lows

of ETI 2 will be Incesred caly I the compey
takes om (W SouLi cons coniTa

I s asmumed ghan Efbour bs an incremenel mst

il therelone relnaar

The slie manzgemem funceion is periemed by

siadl a1 caniral headguaners. 1t s assamed that

UBE odal Ty £TeEs I respect of slie

manzgamenwill remen mchanged (n the shon

LRI WHARIVT CORLIS APE 170 oo, Slie

MANZBMEI C0eds ane chere fone irre kvam.

{viél) The costs woeld be underzkan only iU he

=

o

i

1037 {aj

COMrS are underiaken. Theralone ey ane

relevanl cosis.

1 the Monk Eas comean b undenaken the

compary will be able o hire owsurplus plam

i obixin 2 ERON cash infkow.

1 the Somh COEIS COMAKI B underaken e

cumpeny will Rave po wididraw [rom the Nonh

Easiconran and incera peaaley tos of £33 (L

The headquaner oo will continue witichever

aleerranive Is selecved and they are morelevam

[uss

1 I s asumed ghan there will be no dilferemil
Cowh fows relating o noonal imens).
Horwrver, |0 1he Lo res cos1s ssociaied with the
comrcn ifler chen 1y would be relevan and
sl b irataded d1he analysk

1) Deepreciaion is a sunk costand ierekevann for
deciska-making.
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Selling price 1
Lizsxvariahie cosis:

Maniesiats

Latour

Virriable meerhead { Ly
Comrbmion

N

(1) Fined oveshesdsan: apporiioned (o pmducs
o vhe hasls of sakes virleme md the femaEning
werheads are variahie with uipul.

]
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Presuci I i
iih 1§

Salkng price 1z [

s varable msis
Mazerhiks (4
Laboar (2
Virbahle overtead (2}

Coniribam ¥

® il

Fraca- i L] L

Traloeisie TOND 4N A0E 1S

Lo s ot

Tabcar
Fiucd sk raf

[y
Prace B L Taln

Lo fraeed vt

Labwmr
Focd sdanmirad iy
Pt

N

el = TN BN iy = cvirbnadivn,

Com 18 00 e 3¢ [ M coniribmdion.

S OB o Sy b 5% 2 D1BI 0 2 1o

“Fed s raion oot will diochias by ' ol i wrmound

spperiancd i Frodo LA =

rvenhe s wll decioe: Frocs B9 0B 1 X3 000

[c} Procuct A sanuld nos be eliminaied even though 2

Inw s reporid Tor this prodoc. I Prodect A Qs
elminued ihe majorvy of feed cosis dlncased wo
will silll cominge and will be bome by 1Be remaining
prosucis. Product A genermes a contebuiion of
350000 porwmnds Maed coss D the Cepaciy released
can he wsed 10 obian an sddiinm | coniefudon fom
Pencucy C of £5Th 0 {£5Th 000 - L300 0. This will
resnll in 2 ae s in cnmribuon ol 2179 00
However, Bued coese savings of 110 T {£50 0060
adminkurkoa ap ponioned w Produa A plus
£ 0 O Bmrr or A less 2o £40 IO [ahoar Sor
Frndun O com e obiamed 7 Pmduo A s
avandoned. Thensfore chane will be 2 neloss in
conirEsuion of £hd 000 (£174 0K - L1100 000 and
pradie will decline from L0100 g0 264 00

1138 Profics wi be mereased w9 0 the paine whare marngial

o LS Mg e (e Chapier 2 or
denniiinn of margial ms and margial reverae ). The

Folkcrwing, sch sdule shows the calculal on of margloal ms
ol mieginal revenues ke dillerem omput kyvek.

luemad  Slleg Frae Taai  laspras
o i Cem Cam
Vi i I K
i E . 220 L2aE0 fra HIMO WD
[+ 1] ) mxa 23m Il F-3 - Liam
1 = n phlo] o X Ll
L A2 B L] Jan 1% k1] Lol

Marginal s exceeds margingl revenue arounpur kevels
ahowve 1300 mis. Therelore pendis are masimbzeed a2n
retpun |evedof 1300 mis and aselling price of E45 per unil.

ANSWERS TD REVIEW PROELEMS BF1

Chapter 12

1B

The fesmsibile catput area Is BCTRA (see Chapter 12 Soean
explanauinn i Th dewermine the apeimal mmps level o
which profics are maximdred the obfehe funmion kae
{12, the conrieution line OF) & exerded 10 the rigat by
a seriesof paralled lines. These lines e on higher woeal
conrfuiion levels o they are mosed i che right. The
b b5 the highest o

within i fzas i reghon. Tris will ooour i poin D

The leasdhle ouipun anza is e e vo the lefwhers
consirines [ 1) and {3} iezrsect. Th derermine the
opikmal curpui kevel i which prallis are medmiced e
chjenive fmoion doied line s exeded 1 e Fight by @
sewies oif paralled Hnes. These lines ke on highes ool
conirizution ievels o 1hay are moved 1o the right. The
alm s o deesmine e highes: coauribazion analmeibie
within the feas Pl region. This will ooour & the poiay
where comsiraing | imersects whh e s

Armwer = ¥

‘Where the objecive function & n minimiee e omes
the poiereil opimal solstons wil beal the poeims
ciosest 10 (e gk tha ol within the Temsiite region
Therefore the optimal =l mion Wl be @ ehher polns E
of [, Mote cha L wonal oosis ane lower for Ecompared wilh
Acsince Eand A eneall thie same cangar of Ui bo E
o 2 bower cuipul of A iniss.

Ammwer = C

{ai) Dirjective o manimine profh:
Leta = the sumber of mhis of & 10 be prodecsd
Letl = the member of upis of B o be produred

Disjertive fenoion: F+1h
Comsiraims:
Hon-negaiviy [E4 ]
Minimum sequiremeniof & 22 1EH
Manesials 3z + &b< 30000
Laour 2+ 35 35000
ERY

L |

1

ol A= s M

o ™

0|

[} -1

i1

] LR P

| s L ]

'L il _

The leask e ooepur region i ABC Th decermine the
onreribamion Hae, 2 random wal conirfsulon is
sekeried. 10 is easker i esizhlsh 3 mmdom
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comributhon If 41 is based m 2 comman denominaoe
e the objeciive funcilon T + 230, 1F 2 random
comribuion of L41 400 is selecied this could be
obieined by prodociag 4500 uniis of A (£41 SHYES) or
1=} unis of B (£41 400E2T). The uhjecibe lunction
lin2 for 2 smal ooausiboion of £41 400 |5 thesedore
drawen fecem 4600 unéss af A snd 1EH unisof B Ths
Is represenisd by the dashed line i the dagram. T
deszrming the opuEmal ompul l2vel | which profis
are madmised, the odjecive fonciioa dasied line &
exiengad g0 the right by 2 serics of pardlel lnes
These Hnes cake o kigher wial combion kvels s
13e are moved 1o the fghe. The 3m b 0 deserming
the highesi coarriemion auairble within the [eashie
region. This will perur = tae pake B, Az this poiat the
equimbons o = [Wand 32 + 4h = 10 030 aze the
hirding coasirainis. Given tan a = HEHwe cin
deserming the value for b In che second pquation:

M1y + &0 = 3] HE]

s ke, b= E750

Therelore the optimal prodenion plan b0 produce
1000 uniis of A and G750 anis of B

L1280 [a) LetW = gumbor of unies of laso produce d and sHid.

L2t R = pumber of unhs of Rsso prodoced and sHil.
The linear progremming mode] 1s o fuloss
Blaximiboe 2 = S5 + 5OR [producion comnefun)
sunje

M+ 2R = 0 (machining capaciy)

25M + I8 = 1000 {assemibly capacity)

o = 4000 {m sl mim oo o aso
tmmsiraing

] = 400 {maxi mum ouipr of Rusa
crasirding)

M =0

L =0

The consirings are plowed on the grap 2s Soll ows:
Machining momsraiar line fom (W = 70, & = i) o
(R = 350, 4 = 0

Asszminly comsLraint: Ene fnmm (A = 4000, K = i
(= 5000, 1 = )

Dmipm of Mss0 comranr Hae frm A = 400
Cmpm of Ressa corsisin: Hee o @ = 400

At e optimam pois (B in B grpi) Ge oups mis
15 25 Tlkcras:

Huarits of Moaven a a crsririation ol G40 peruait = 4 000
lurits af flases al scomirslienaf S geruei = 12300

Trsal covinbution k]
L Foed comis {EFREE 4+ L10] NHN} ]
Pradii A

The optimem satput can be determined exacly by
sniving e simulianeos pguamions S the consiralos
Ll Niersen & poim B:

25U+ 28 = HEH iy
M+ I8 = I 2

ohyries fanien e 7 « 1eeE Cabany ows ot b
ek WOom « GaA

‘Sahirac equarion {2} from equation (1
EIT
M =10
Suhsinning in eqeation (1)
183 3 + 2R = 1000
R =150

(I} M chining Capacity

10w ooz addi i machine hmrs, e lae W+ 28
= I wl] shift upwasl Tharele the revised opumem
b vl 1l on che liae BD. B one exen madine howr
Bobuained vhe comsirias A + 1R = T and 250 +
2 will 5111 be hinding and the nes npeimal plan cm be
deermined by solving the follmwing equatios:

M + 20 = TUI {revised machining consiraint)

L5M + 2 = 1000 (enchmged asembly s
The valu s for W and B when the shove equations are
sobved are W o= 1931 and B = ZN0ET

Therefore Risso |3 Increased by ILE3 unhis ansd

Mumn s reduced by 06T unis sl the change in
contribation will be as Sl

baccme in cratribotion frow Res 183 < £y = 4130
Thewsons in camirbutios. Froe Wloso (067 £ 05 = (3081
leoreme miomirbeira  |4TF

n machine cypachy & E14.70 per Bour,
Aspembhecapacity
Witk an addivinnal hour of aserhly i, e new
opuimal pian will e gheen by the solmionof the
Tnliowing eguaions:

M -+ 2 = 700 [enchaaged machinieg comsnmian)

25M + IR = [0 {revised assembly consiraing
“Thie vistuses Foer A cand 8 wizes e e squations ane
subved ane W = K6T @il ] = 24067 Theredon: Masso
s Inceeased iy QT unis s Resay s decressad try 0013
i, and the change In conurim wil be as Solows:

Tocacac in cowaibedion Fras M (7 - 20 T
Tiroacms: i it e famms 413 3¢ £58) W
Trerme peidsbeben (113



Fdemce the value of an Indzpendean L manginal increase
In amembly capaciy b 1030 per hour.
|ch The mssmprions urdesriying the above ltularions ae
(1) lneasity meer the whole ouIpms range foF oosis,
resenurs and quanily of resreres moed
(Hp divisbilin of products it s asumed tie
13 [ he pEndured |0 freczions of misy;
{1t} divisihiliny of rasources {sepplies of resunces
may by be avallable inspecified muliiplesy
(1) 1he nbieciives of e e (ks dsurmed B e
single objeriive of 2 [Lrm b 10 masmbes Sor.
term coaritzion;
(¥ Akl the avalabie apporceies for ihe use of
1hie rescaurses Aave been moluded in che dnesr

prcgranming mod].
Chapter 13
55 58
w x ¥
L TR T
firea camm [T Q= TR ]
|eucmatormer rehiicd st
Hﬂuﬂulﬂllpuml 15 1] =
-nm;..m,ht T T I
['q.fim' 'anmpm-h T T
ot [175pr {1 W W
Pmm-g | BT ]
Rarking R TS

a7

1338

Answer =

Bmigeied member of taiches per produs:
[ = 10030 {1080 () D T
B = 20000 {118 (HE) 50}
P = 2000 |51 NHYZS)
00
Hodgeied machine sei-s:
D= 2000 1IEH % 3}
Ro= B 00D 2000 % &)
B = 12 [N [2IKHD 3 A
il
Andgind o0 frer 5e5-up = £150 0023 D00 = £5.32
Bodgaied si-up cost per on of B = (£6.52 « 4150 =
maz
Answer = A

(23 (1) Service {or uppor) canires (see Chapoer d) exs)
10 provide servioas of varkous kinds i other uniis
witain the orgaaizasion. They prrykde eseanal
SEVICES 1 support che peoduction proces, b
ahey do oot deal direcuy with the produns
produred Eximples incude sores and
makIEnance Separimens.

(A produciion cencre |5 2 cemne where mis of
ourpul are acually made. Examples nclade
machining and assmibdy Cenires.

hveshexts ars assgacd o senice cenure and
the pomal coms of the servioe cemnes ane allocaned
10 produciion cenires reuling B all overaeads
Deing mslaned only w production cenwres.
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Crezrhaad rmies are esahished boreac
production ceacee and service cealre omas ar
eshinad wo producion wishin che producion
renire oveshesd ris.

() See ' comparkan of radiioml asd ABC
SRR and “Volume-hased and non-yol ume-
hased cos| detvers” In Chiapies 13 for (98 answer o
Lals question.

13,19 The answer i the question saould descrioe (he mwo-

siage vt aliscnios proces and indicane chal most
o081 SPREms st diret [zbaur hours in the seooad sap.
In eodry's producion nvimnmens diren labour omes
Barve [alien w abom LS of mal custs for many G
and It Is asgued tha direct lzbour Is no longer a sslmble
e [iow asdigning overheads 10 peoduns. Using direcy
Iahour encourages Managess wo [orus on reducing deect
Iabour cosis when they represen oaly 2 small perosniage
of ol oosts.
Appeoaches which are being adopued Inckde
{1} Changing brure 2 direct lihour nvesead-recovesy e
10 PECUVESY meghods sed on machine dme. The
JEsuiNcazion for chis s te ovesheads are cused by
mEKching [ime rafer than direc aour hoars and o
{3 Implzmanting acuviny-based msting sysiems thas use
many dilfercoe cost deivers in the seond siage of the
meo-arape mverhend allncadion procadore.
The answer saoukd then g on w descrine the bemelis of
ARC pmEaed In Chapier 12 Anenckon sioukd also he
drasen (o the witespread use of direct labour Bours by
Japanese companies. According 1o Hiromoi' Japaness
oompanies alioome overhead cosis using te dinec iibour
cosihours o oo design enginesrs’ aEmion on
idenifying opporuniies wredwe 1he producs’ lsboo
coniens. They use direct lzbonr 10 moourage designers o
make greaies we of vechnology hecause this (rzquem iy
Emproyes koag- e oimp iivenss by inceasng
quaiity, speed md fledhily ol mamdacrng.
Mores
“Hiromon, T. (1985) ‘Another hidden sdge - lapanese
maragEmem el ning’, Mervend Busness Roaew,
JeiyAugus, pp. 22-6.

13.20 {u) Toeal mactine hours = (120} = 4 Tes) + (200 % T hn)

+ {811 3 21ar5) + (L) = 3 by = {1300 s

W14 30 D280 IO+ S8 - EAE
Mhachiee heer rericsd rer - T

= 3 por wachinc b

Fr i n I

]
11 {14 d 11}

Ex 0 x (4]

“
Mirers bubomr H 1 it} n
et L) per enchins ke ] T L]
Mo M 14
s of xaps m m 1
Tzl AT LDVIEG LTE O
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Product A ks over-coed eiih che pradiiional sysiem.
Froduns B and C are snder-mnsed and similar coss
are reponed with Pesdun [ I s clamsd thar ARC
ITHIE BCeraee v messires Fesoures consunsd by
producis. Where cost-plis precng s used, 1he irnsfer
an Ak system wEl resllin diiferens produa
prices 18 acthviry-hased costs ane usail for ook
vailuantions ehen siock valumlons and reposied profis
il dilTer.

Chapter 14

187 The celoulasion of Aooumse experied vilues ane
depaniznt om the accuracy of ihe prohahiksy disrbuion
In akn rakas nn scoouni of k.
Therelare e mswer |s 0L

148  Expecrd incomewish afvenising = [L0000 « 095 +
(LTI 0001 < 00%) = EL9 500
Expecicd income without advertisig = {200 0 « 0.T)
+ [E70000  0.3) = E161 (0
T maimem amouni the compamy shidd pry for
aufvenis ing bs che ncreme in expecied value of 32 500,
Thacrelore e mswer s A

145 Answer = A

1440 Expecist value of new Bulliing = (118 « £2 miliong +
[0-2 = £1 mulllion) - £1 millioe.
= 0.8 milling
Expecicd value of upgrade = (1.7 5 L2 milinn) + (13 %
£1 milkiony - upgrads {73
= £1.7 millinn - upgrade

g1 of upgrade 1o make 1he company fmencilly
IndiMerers = L0% mEion (1.7 - L8 milion}
Agsger =B

14.11 {a)
Expecte casia by Rarding

L= D0 A+ N 08 5 DOl e B 2
M A0 % ) + (D L) 4 (DR B = B
o 490 3 2] + L0 % ) 4 (CATY = 00p = 432 4
o (0 A A2 e (R X LY - (L0 0 = 5§ 1
o= R0 L) 4 DNk L)+ L x Pm DTS D
Anwer = B

(b} Withom additinnal infoemation machine M {see part
2 will he purchasail. I perfec mSemation is
obined the chaioe will be maiched with the level of
dermand. Thesesoee [ the marker condidon Is
jpreficied o be poor Pelll e chosen and Hthe
marken condiion & predioed mbe pood or exmelizn
M will be chisen. The expecsed values of thas:
CAUTIMTIES 5
LS00 L2 o )+ (E350 e 05 e bl o+ (571 W0
0.3 Tor M) = £566
This represenis an bnoecee in 240000 expecied value
|56 - E326)
Anwer =

14,11 The decksinn wree & shown i Flgurs 3412 The company
s fared with choosing berween ehees ahermalivesar the
docksinn posnt | represeaed by che b labelied 110 the
diagrum}. The circles repeeseat the poasiie mcom e
thar can necur aad the peobabillies of IRSE FEmoomEs
are shown on the lines emunaung [roen the clres. Moo
ket Jor the e elieraaches (underiaking the survey) the
probabilinies éor the o hrwach es i the 1np rign hand
coener of he dingram are derteed nom ghe foim
probabilities of 1o cvenis ooruring {Le. the
mutipiicanion of the peobabiline of nne eves oceurring
by the pentarbd ity of the oUer evem pocurnng).
Therelune the probabdiiics ane 0.7 (LIS = 08, 1004
(ILE 0025} and L2 (1 % N2}

The highew value & ER0 0 [or the thind
ahernanve | mild che small premecs WL Qg Suveys
and, bevd om the xpecned value dochdon roe, this
ahernanve should be chosea.

FIGUAE 14.12  Denision e

mE

rima
1

i



Chapter 15

5511

8502

3513

BE B4

5518

AEAT

Using the imserpolazion method the R i:
1554 tmxﬂ%mr& * (1% 155 =15.T%

Answer = A

Becmse the sume amoun i pakd each perkod the
cumulaeive (o) discount tzhies n Appendix Bt
he el For 12 periods & 3% the anmicy [acor b 9954
Thae presant #alue 3 monihs (rom now will be 2566
(30} = 0054 ). Assmming thar the [rs paymet ks made a1
the haginnirg of meonth 3 this & the eqevalant 1o the
af month 2 for discouniing purposes. Tharelore ks
necessary o disroan: fe prasent value ok iwo moaths
| perinis] 10 wday [zime zen). Using the dscomi [acnr
[rome Appendin A Tor 3% and T periods the prasem value
a0 me 2een |5 CIHLG [EXIES w 0URIR). Therelone the
amswer s A

Answer = B

Tmi Cash Mo Mo Bacwr Presemm
[Feii-]] ar B% ¥ T

T TR
o (Hbmy LB {200,
14 0 3312 936
5E TN L43S (AT 1745
10 (i,  odal _(4E30)
NPV =AdZL.

HitE than £he disoount Tacmors for perinds 14 and 3-8 are
dertvetl trom (e anauny Tables since 1he casa fmws ans
onrsiare per pertod forthe time perind imvoived.
Answer = [

Appiying foemuta 15.5 showa in Chaper 152
- |w+[w;3].@m:|}1m-msap
W 105 3 BB s

m-lﬁﬂ:ﬁ; # 3%

MR = 10% 4+ 3% =11%
Armver = B

Answer = A [Mme that I[the cash Inflows exczeded ihe
oexfhrws che Hne [rom the ¥ axk woukd sizee rom ahove
L)

The prasent value of a perpeiuiy can be cfionlased usiog
the formulz

Cash Bow pesr period!the Eeres rae

Theahove lonmuks s boeasd on e assumemioe o e e
cash Norw i received In one period’s dme bt e questio
=S da (he fies cash Mhow s recefvedl Immedianely.

Lt CF represent the annel csh fow

518

1520

=2

ANSWERS TD REVIEW PROELEME BTE

CF + ORI = I 500
OBCF + OF = L3000 = (LE
LOBCF = 400

CF = LANW].08 = ETTIT
AmBwer = A

The annmi pescemage rawe (AFR) 15 1268%, wiich &
bemd oo annoal

SAnmeey Imeresi Taie = 743 126K ~ 1= 008 50 thatr =
1%

In cier weeds: 2 monihly InieEest fle mmpsunded oe
L2 pepkods 1 1 % ks equivalent man amud rne of
LZAA%. This Is dertved from using (ae compound
Eteres formula nsed in the chapuer = (1 + 0= | =
LIDGE = 1TERT:

Tb deserpmmine the fuiure value: of & anmssy whare 3
cofnsiant amom ks mvesied 2ach period the Soere value

-a [+ ?.-—’ whare ris the rse of imerest per
perind and 5 i ihe anouly smins

Fuife valoe = 5=

Arswer = [

Hecaus: the Invesiment b 2 C0TSIa oeuun each pesind
WE CE e Lhe Ty fevere vaue fopmula shosn (n e
answer o quesion 15,15,
LS 1
o

Fulure valug = £3% = L348.E5

Answer = L

Bpcai: che IMVESIMENL | & COMSIATE AROON cach pesind
WE CHLESE e SN ferere vl e formula shown in e
e i Eesion 1515

Funre veiug = A I!’L:u whare ¢ is the e ol
mueres: per perind ard A is the anmity ammet

LTHA = 0. 774
A= L33
Armwer =L

The koan r2prasams the presens vobs: of s ol
TEpATPIRETs el o thees year pexind Since iae paymens
are constang per period we cn use the il owing mouin
presencvaiue formu |

ALy 1
Prasen value = 1' i lrr]

where A ks The anmeity smuune and - 5 che SLenes rae
per peried.

The anmesl Inteest rale mest b convened o somhiy
e since we ane dealing with momhly repayments.
MnTEhy IMErest e = 110 - 1 = 009 [Le 0.79%)

Ermmmmm-{ﬁ‘m[l- -:“i
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ANEBWERE TD REVIEW PROBLEMS

2000 = A e LMET)

201 (AT = [ 240TA
A= I5ECTAT = D84 14

Answer = B
lavecmens |
TMme  TashFlows  Discowm Scor  Presss Valoe
LHH L BIFS L
o (75} 1 7%
14 Fal T T
3 5 mEZL Lo
7.35%
Invesmmens 2
Time Cish Flows.  dwcoom Bicoor  Presess Valoe
Limi a % L]
] {10} 1 [Eo
T 1 Lo = 10 L
_n
Invesmen: 3
Mme  CashFows  Dscowm Bcpor — Preses Valor
Li0d ks i)
] {125) 1 (125)
1 m AL nx
2 4n 053 a0
i o 0.7 k]
4 il DEE7 A8
] {10y ezl 1620
JER

Skace imvesiment T has tae highest net presear value I
would be the presaered Imvesiment.

{1 Appriving ehe Soermeda shown B question 15.08:
Fultere value -_'H:I:-i w&;}-.! = I11500.94

Wt ez nivw comprendl inreard § Doether S years an

&0 anmeal e of 15%:

L0 30095 (L1 = 223 13453

[ (1

Loan
APR of 1.3E% resulis In a mombly re of
H{LISAE = 10075 s uhan s = 0075 (e T5%)
Thie kan represents e presens vl of @ sences
of repayments over 2 thre e pear pariod. Since ihe
POFRCTES APE COMSUA e pEfnd we can use the
Solliwiag m.l.l.llr_rp'mﬂﬂl.lz Tormulz

Presem'lme--';-‘il If_l-:.r-l;j

where A ks 1he anneity smioure and - B che menes
o per perkoadl

Presen vakie {2000 -u&‘?ﬂil_ lnul'.".i‘l
-
- S 1asas)

2006 {ILTE) = DUTISHSA
A= I TI5E = ER1H]

Lot 2
AFR ol 1268% resules Ina moathly rme-of
11268 = B s = L LR

A 1
Presear vide {2005 =5 I] A I
- B 02134

IHND 3]} = 02124A
A w2 = D946

Loan 1 il amomt pepaid = L6160 5 36 =
Fal=y-1)
Lioan 2 izl amovet repaid = EI4.06 % 24 =
oM

Loan 2 s the skghely cheaper boan

15.24 {a)qf) Average caphal invessd

50 D00 £ o

1o an explaranting nf why £he projecs’s scrap
walue b added w the dnitial cost so calioulane dhe
mvervge caplial emploved you should referin
note | che erad of Chapuer 15

e that the méd-puim of the projeccs e is
v yeas and the wrilen diwn value an theend
of year 2 s £30 000

Aperage anmal profir (Projec 4)

=£17 500

Average annuai profi | Projec )
. ELIVONHD 4 16000000 & £14 (0 & £26 (04

=15 HO
Average anraal rawuren
A (7 Jt_l},“m]

AR
- (i)

{1} Payhuack period:
Prujen A |: +_{|__s_m_|:|]
15 years
Prujn B t’ }:mm
24pems

T

Projoed & Frajeci B Dacowmi Frojesid Prajoi
{arh (s Tl v L

o et a —

HHHTHE

A1} U o = P+ copscsation.
Sk than he i ez wabac v mcbaded mvapear 4w
.



[ S Chaptar 15 Sor he answer v this seonn ol the

problem.
Ich Profect A s recommented becaese [ bas the highes:
NPV and aso e shoriest pavhack pesind

E535 [a) The IRR Iswhare:
amuacash inflows = discount oo = irvesmen

Le

o8l
LA discount lzooe = E14 000

Therelure discount [2oos = £14 G

2400
=35

W norw woek aling the fve-row cabe of e
cumulazive disooens ahies 1o find the dscount fe
il & discouar facvor chsed eo 3.5, This i 135
Theredure the [RR Is 13%.

|] The anmual saving recessiry wachleve a 12%
Imemal rae of revem s whese:

ammualETvings ¥ 12% discoun faoor = imesimean

s
(. anpual savings = 105 - L2410
Therefore anmsal savings = (1410001
36015
- R38R
i) PP b calcnated as Sotlowa:
£41000 racedved mnually Irom years 1-5: I
£41000 % 3791 discount 200 15 16
Lags Ivasimen cost 14000
NPy 1164
5528 @A) projeoa -1mu+% =132 years
Project B = L0 years
Project © = 200 years

() Acoouning Fate of Fesum = averige profiyaverage
Imesimeat

Profect A = T175 = 455
Frofect B=R075 = 445
Profect =TIV |75 = 0%

Péone herl aversge profll = (sam of cash Mo —
Inmvestment cos)pnojece's e,
(£} The repor shoeld incude:

n

[LH

NPV of mich project {project A = £33 200
(W1}, project | = D54 000 [W2), projecc © =
£75 000 (W), A simple descripilon ul NFY
sanuld alsohe provided. Forexmple, the NPV
ks iheamoun oer and above the costaf e
eufen which coulid be borrosed, secure i the
Emimwiadge that ihe cash Mows [rom 1he peujact
will repary che lozn.

The Tilkowing rankings anc hased on che
dflerear evalmnion procedures:

Prejen TR Payhiwk  ARR Ml
A 2 3 2 1
(] 3 2 1 3
T 1 1 3 z

(i} A descussbon ol cach of the sbxree avaliation

prucedres.

ANSWERS TD REVIEW PROELEME B77

[ TRB Issehjeen 1 he inkowing critckms:

L. Muhipke mses of retmcan ooour when s
projec has uncoavencional cash Bows.

2 Ivis pavemid that the cash Oows received
Incm a project are re-invessed ar the TR
and not dhe cost of caplial

3. Inatdicy 1o mak marmily echsive
fEujecis.

& Ivcamno deal with ditszrem sz projecs.
Foerexampie, (L ks Beuer (022 a rewrn of
15% on E10000H than 40 on £10 (L

Pooue £hart the ahove polrs are explained in

dezall in Chapaor 15,

[V} Payomck lgnores cash Miws curside the poyhock
peing and I alsa ignones the dming of cash
Mo wichin (he payhock perkod. For example,
1816 laerge cansia florws o peect A are igroced
alier the payhack period. This meihod may be

late for companies

liquidily problems wio wish o fecover thele

Inltial irvesmens quickly.

¥} Accouming e of reiuen [gaares (e sming of
oz Thows, b i1 s considered an imporieat
megmire by thise who belleve repaned prodis
have a slgnificant Impact on share prices.

[V} PP B8 gen ety helieved 1o be the thenraiicaly
murrect evaluasion pencadure. & poshihe NEY
Eram m imveszment s supposed 6o Indicale the
increase In the marke: value of the shareboldess’
Funds. b this claim depends upan the helisf
tha the share price Is the disoumed present
walee of the luiure dividend sirzam. 1F the
marke| @S Snme ocher method of valung
shares taen 2 poslihe NPY may o reprasant
the Increase in marke: valoe of sacholdess”
funds. Hme ihar e cash fows have been
discouniod ar the compaay’s s of caphial I is
iy sulkahie 10 use che company's cost of capial
o the discmns e I projeces A, Band C ane
equivalen w the wverge rek of all che
ompEny s exlsing projecis. 1 ey are no ol
avarage risk than penjest risk-aijsied diroum
raies should be med.

[vil) Tha projects have unegual Ives. [ s msumed
tinai1 ch equipmen will nm be replaced

[} B recommended gl MPY method b wed aad
profect A should be szlecned.

() Siacher predess project © because (L produces the
highe=: accounting penfit in year 3. Szadler is
assuming thar share peices ane indlueaced by shon-
ren reporied profis. This s in comras) with theoey,
Which s mes 1hm the share price Is the
thmoouared presan valse of the feore dividend
stream Siadier 4 a0 assuming that che marken
anly has socess 10 repomed hisorical prodhs and &
not aware of che fure heaelis arsing from the
profecis. The siock marken aleo obcsins compary
Infurmation on Ferune Prospecs I sources oiher
thizn repuricd profis. For example, press releases,
chainman’s repon and sigrals of fmure prospesicy
Wz increased dividend paymenis.
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Boking!

(W) Project A = {L00  (A3I3) + (1100 x 06044} +
{104 DETAT) + (112 = DABTE) +
(138 = DALY + (160w 01340 =
(LD W 02T} - L350

(W) Project B = (40 LRI} + (100 = DER4) +
{210 % DL5THT) # (26 w DAHIT) +
{18 DAL} - L350

(W3 Project C = (200 x (LATIT) + (150 E044) +
{240 % 0.57AT) # (40 % 1L.8823) -
£350

Chapter 16
LEAD ANTwEr = A
FTETY
141 (1]
Cash sales 22000
Crds sales.
ARl (0% x 06 09 x £A0000) IR A12
March (275 w0 0 = L6000 97 3L
(531
Answer =
1627 Numiberof unis required m mee: demant

1813

1e14

IBzEs

Unlm
Sarkas 10020
At oalng stk 00
Less upenieg sinck e

Doy

There Is a hos of 1045 50 the producion reguired o mees

demand is 11 000 s (SH00117)
Answer = [

Ansaer = B

Answer = &

Maesials required m moet prodeion

requirements {T200 i« Tz 21 60

A rdgeied chming sock 00
Lem opeing sock 40
Bredgeied puschases 2T
ANSWEr =

1648 [a) Cush reveived = Sales (5160 0H) + Opening detmors

{27 5110) - Clising deteces [§19 400}
= $16E 100
Answer = (v}

(b} Girnss peoflt = SE4 00 {055 = §160 X))

Costod sales = §72 000 {510 001 - S48 05
Purchases = Cosiof sales (872 0] + closlng sock
{S1E 700) - opeaing smock (556 BHI)
= 574 1
Ammwes = (i)

1817 {2} Rew mmerhls

Tmaisi Olamck  iprE ila b
— T\ om s W
i i et M B B B
e 5 8 3 4
,;‘,‘E,,'f"": = T T
Opneyiat Mmoom om B
I.H ﬁ 1 1
Lok M B W ou
[ we— H ® ¥ X
(I} Saker

Takal
cai [fperamt) S7IN LRSS DD DO (T35
Fredacror con:
l\'.unﬁ“]ﬁ' 0% 13D JED A0E HHS

ming |

Tiagaandnamble

b Az 4 AEN B Iud
Iy Dk oW 8y B

Cloning debies = Vhry + Joae wles = §41 B0
™ = My 4 Jone e = dd1
Tt

June prrchance B v D5 DAY

Nowr
1) Fluniis = LT saiks = SN0
Mo ¢ LTV ey 4 (45 e i = BES) = £330

P waicaly 38 gaih c £
Frinked gooch 81 peib x $11k E
Hoan:
ihbkerinh (4% 4 Labwurand Wasahle Chrerbeud |6

¥ in mewrwd i siocio are valacd cn 2 vasizhle cooting i

{2 T Suslper
St apd May e
in 11} 11} i
Balmcr hiwd ETHL AEN 3MY (RIS
Add u
Mcbon |momoiw colil 60 140 ITEM TR
lus = = Imm =

0Nl 144 1330 PR L=l
Foparar
Crodken (ons meoney cedll] 1980 Jima 140 1oy
8w 2
Wapo and warn i orotcud LE- 1) LRl 10 1B
Reapa—E— im 1m0 1x 1
My 5 s —  num
Trwerion civicienad = = = X
(L 1 RS T |- B ]
T B T R T T T FTT T
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[l e budpa: 1 Prachucsion Esbeas Brdget
Hudgered irasding and prodi and loas account for the e il I"-‘i
feur monks 10 310 June S — bt Al =

£ i “rdard bowr| s o k.1
Pecuacshvity adjmamers |59 o 11761 =
Sulm Rk Tral bown epleyed 1143
Ol l%i‘hd Emisbed grach na Korra bun cxpoc s 124
Frachad o cosl EEH Akenies kxn = -
L Chuingaicck fridecdpaas. 500 510 T Taiogerm .
Lans Exporses Hoamaal Bowrn 11 5 12 £ [ET]
Fired overbesde 4 = £II00 EL ] Dverime [B94 & E% x 1150 T
5 Tl [t ETH
e R o o
el : gkl trys per perice = 1] weck % dryy = i1
Lo 130 T ol G2 e 'ﬁﬁ map-m i el
R STy a A1+ i = 18
o ke fpckezds L 40 = 8 hoan = FIE Fokt 1141 5 3 bary = 5700
Add Proit snd louw pccrmt b buace bied I Hirmplaye x 3 o e Ve = 1134
fLEFE] Tk 2
Hoalpead bakinge shee g ar 30 ke { ) Fror warys of Sorecipaing funire sk volmme arn::
Swartriatia [I_I Where (he numher of cussomers is small i s
Uesd s duis Wl ossie 10 IniEEEW Tham oo ascenakn wit thelr

L o u Ekedy demand will be ower the [onecasing period.

@) Prodece enimanes tased on the opdnkoa of

Laad arad bu ddinge kil = A0 enecutives and sakes personnel. For coneple, sdlos

M el g prmari 4Dl 1 15T persnrack be asked w caimae de sales of
v i oW _gm i

"J;Im W EaT @ 2Ci P 10 e CUSInmEr, OF feginm sales
I

[r— EATSHES MAY estimene the pom | sales for gach of
Stack o raw mal ol Eyra] their re
Stack o fewihal gorad f:g {B1) Market raszasch may be nocesary where & is
: irmended o devEnp New P o W
Cohaad ek babince %‘&? mmarkem, This may Vil merykees wih
Laar Comend nbilities euisiing and poeerilal CesLmErs in ondeT in
Crediion I astimale poeenizl demand
Koo i vy A ﬁ'ﬁﬁ [ EstEmaies imeoving stzskuical iochnigess tie
3 Incorporale ganeal busines and markst
___________ B il coailiings and past growih in siles.
Cigrhal i) Inzervkewing cusivmers and bosing esiimases on che
ﬂhﬂﬂpﬂ['ﬁ-ﬁhrﬂl Hama ‘npeninrss of safes pesscanes are llkely 50 he more
ek s EE appropriae for axising prodecs ad CesuHmers
HAT Involving repeal siles. Marker research s
Secused b (M%) m appropriane for new products of markes and whese

the marke is large md amicpaed revenses an
Ukl o he suitickent oo [useify the oot of
urdenaking the sescarch
Seatisticad e sUmalcs derived um pas e are
Hkedy 10 be spprapriaie where condiions are Ekely o

[#) e ohe secxion of ceh burges in Crapes 16 or
prmsltile Weys 10 improve Cash manzgement.

E6.38 Tesk !
Adbari, Lol Budyer Ssuieweenis 17 weeks w4 he siable s pove demand paierms are kel o be
igs Prodacirs Fraduci et elped repeased Larmegh Eme. This method i most sied

i ] £ais1ing produns or markas whese seffickm &k
- —_ avadlabie 1o esiablish 2 1rend In demand.
[P —— [ () The major ofinericwing . kihat
Asts' chi g sk thay may not he | 0 divelge the E

their funure pians are oemercially sesiive. There bs
als nogEranee e 11 he onderswil be placed wikh
Alteriey Lot They may place their opders with

P R

i Prorchascn £} 049 = L1

G liokd Fazl
s = o compeiiins.
::um“";_“ﬁ;"n:"?h‘;ﬁ:; ey Wihere eaimases e dertved Irom saies peranne|
- = = 7
T T T there ks 2 danges thai they mign produce iver-
Lo rrs el ik Rk} ApEmisik caimanes in oeder [oobiai @ [avourahie
Paranmikg) 113 perfonnznce Fang at the bdger suing sage.

£18a08a

Altemazivaty, I their S parinnmance is judged by
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ik ahiEny o ach lave e edgeicd s1les they may be
bt FE T

Markes reseanch ks eapenshe and may prodece
unneli bl escimaes IF Inesperiznoed Tescarchers ars
usad. Also small areodien wod wiich may
ot be Indicnive of the popeiion and this cin e
In inacourane esimmes.

Stz ssumaes will prodecs poor demand
eximeces where msullicien) past dic b avalabie,
demanil 5 unsiahke over me and the e
ervimmnmen Is kel 1 he sty different fom
1ae pasi. Sunisical estimanes are lkety 1o be
Inappropriaie [0F New pPOCUCIs and New mass
where e dua is unavallable.

L0.90 {a) (1} Carh Sutyer for weeks -6
Wick ] Tkl Wock® Wokd Wk f Woas
1) L (1] (1] I L1

Wezzipn frem dcbuon 0N I 3] LEN BEN 18
Parcmarn.
Tl wpgi o D em @ o ol
'I:ﬁ'u'wh'u'w 1m0 43 1ma of oal oml
Fermsbk serhad’ dmn m ml all L1 ml
Fer bl oecibek AL} Kl fEm SEE  CEQ
Tad prmcrn 2N EXE L A0 L2
N rTenm ] WXE{ 140 B0 EE (&
mhﬂﬂd!ﬁﬂlm IE 30 2N EIN HiN
s ~ PRI I 0D dm M
Nam
“Debiam
Wkl WelkI Wk Wk
Unibsald® 0 ] - -
Takeniy M0 o —
T recorend (715 CL T T T T T ]
e k. TG 34

Girs M0 73

“Balcs i et = cpming sk (60 amh) +
waiti} lew malin i el 1-2 10w = T wnche.

Wk &

Vo !
iL

Mk ® Wik

M ol =l ol

I Anerwe:k h, there will De no cel reczips,
bun cash oeflows will be ERSN per week. The
closing halzace of 238 T ar the end of wezk i
will he sufficiens w inance omikows for o
fenher 5 or & weeks (£19 PHVEER0D per week).

by The aaswer sanuld Inchude a dirussdon of 1he
maiching conce, emphesizing thar revenues and
upenses may non be awnbmed w the period when
the asmclaed ceh nflows mnd cullos occer, Alsn,
=M e of expense do oot afiacncsh oullow (2.2
deproching).

Chapter 17
1719 Armoer =4

17.20 Hesidnal noome = S 000 - [ 1RSS o0 L6580 00 = {300
ArEmer = A

17.21 Divisional maragess div ol conimi 1Be csh feeion.
Thepefore coarrilible ne mass shnukd eariude the cash
overdralt so comrollzhle men ases e £125 00
CELDN 000 + L2 001 )

Controllable residual income = L6300 {Profi befoes
menes md tax)
Less us of capliad = 12HM {10% = 125 000
Resdual Boome = 3450
Armmer - H

17.21 Weorklag hackwands go derive the divisioaal comrbunion:
]

Cist of capiiad charge 150N £1.35m = 12%)
am

Hegidual moome 0 &THO
Penll BT
Depraciazion 147500
Fiead cosis AHT O
Tmal contribmion 521 7

Coniribunion peruni = £30,06 (0931 M00E0 000 mis)
Agsger = [

17.2% {a)
Pl
Wik! Weld Wak¥ Wikl baden
" ] [ET]
TWagm crmmedat [T o ] =] o Faxkevion misd 71 00 nam
Tagenpad n  an - - = o e
Wimiakle avesend ':-.w-i' et . ::T: T = O 3 319 b
‘Fimed aveshead pay fermerk 1-2 = el crrhcaa pers '!;:':l:'-'l Oprigust D (]
ke weckly deprocton ([T, Taxdnin o
qu:hdw-—bﬂ:h!-ﬁ-m—wnlrplhl P a g 11 O B T r—
L1598 por e Lasmr ® =) W [pra——
Fhct prabucda
! ey i et L =gE s T -
L. Finznce will he required w meer the cash g e 10 mbeene
it in week I bag a loweriag of the ek N8 =LA (1D -0y TS
Fudgeied maensl smcks ar e end ol week | ma AL
wolld reduce (e smoun of csh 10 he A BRI b

loorrorved 21 18e end of week 2.
1. Thesephe cash afier the ond of week 2
sinnrhd e invesied on g shor-serm s



) The wariance will have arse because the aovml
selling price was graamer than the budgeed price.
The adhverss maneriak varlance may have resulied
chiter becaius: che aumser of kg used, or the amount

[réfit par K, wirs greaies than espeoied.

4724 [a) A Daed budger refers ma budges which bs designed

remzin uncheanged Irnespeoeive of e level of aoviy,
whepems a flzuihile budges 1s & hudger which adjsis
1B expare [1Ems for fSeren: e of aciviy. See
‘Flexkle hudgars’ In Chapics 17 for an explasatin of
the nbjecihves of Mexfole sdgeing.
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O s T (I i a1 ]
Threctlabwmrkean 4Bl ME Em

o W L
ELL ] o E
4] i !

ha LR W0 450
Comarabls wpphc i 7
per dhinert bk o 1D o B P 1]
{amicen and atherwelare

seicca £ aldir pln
[ F— TR R
Scrimmblewnbe Wn 1 _HED 1200
T T T

h’l—'ﬂ'ﬂk:rﬂfﬁ'll (L] 500 Ein

nkca W g 00
Eﬂlﬂ: 1R W WD
lmwrance 44 4w 00
[NEY [ELL B 11 (R 1)
Vumrzmindnia bl L R AT, 1]

S BN AT

iy, S p——

Hua o Dores: by barars i)

Law H Dherext Inbwar haars 1L 1]
e £85I

SiE) * T por e W by

&Nl = SN = D12 K vkl b

Toral rals

<. Foed oty

{1 varizhle coa
AST DNV O o £S5 T w915
Fieedl costs £

Fudgeied cost alkwance 1915

T35 fay(l) Aciiy varies from month s mont, bu

quarienty budgess are se1 by Sviding wal annel
copenditure by 4.

iy The budges ought wo be analvsad by shomer
Intenvals o . monthiy) and cosis estimaied i
redanion: 10 montly acuivisy.

{1l For onind purposes momhly omgansoms and
cumeimive monihty comparsons of plaaned ana
acinal expendivere 10 dine samikd he made

(i) Th butlges hoder does noe panicipane in the
saizing of budpes

(%) A ircrememial hudges epproach Is adupied. A
aer-hased appruach winikd he mone i ppropEize.

1r2e
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rm'rnr hedget shold dsiingulss Sermee
and oo

{hyThe Inhmuhn ehen snukd fhow feom 2 comparkan

of £he sxcrual and edgeiod expeadiine wisld consks

1 he vangnees for (e moai and vear oo daie

i the g«

[} oomcrliahle and e — licres;

{E) price and quaniivy variances with peice visiance
analyzed by inflrinmary md oon-infladonary
efags.

{C1{E) Flenihic radgers should be prepased on a momhiy
el s. Fresibde measeres of aniviy e pamberaf
pentlen days 0F axparind lundry wesght

{8} ‘The lundry mareper saould parteimie in ie
b pEIary process.

jEl) Cosis should be classffed Inm conroifatle wmd
o -comrollae ems.

(v} Varlances shoeld be sepoenesd and anakpsed by price
and quantliy on a monihly end cumulkmbee basks

[v} ‘Commens should he alied exphining possioie
Teasons Sor the varances.

Tork I.
Performiate SiEetnl - Motk 19 37 (cacber
Mursher of guestdavs = Origiml busdger 9 &m
Flesed budge 11 1a
Premibwlgs A atte
L o &
Fad il Lid3h X3 XHF
i |31 1 o L
Hai, wad prwerid) 1T I THE
b i ol S . S .
EER T AT
Feni mim, mmree and
3 1 B0 1549 ]
|;1| mm = 1016l
L1930%500 = 11 161
3} CDHNS0E = 11 1Bl
d||!||:|HHIx|3
el Trua] b g s oo, Moy b Qb i By e s
Y
Tk X

{a) See the seciinms on the muliple Nunckons of badges
(mothackcer) In Chapter 16, md “Sening tranci
perinmmance iargais’ in Chapier 17 for che answers m
this queszion.

{ y Mictivaning managess ought 1o resol Inimproved
perfommznce. However, besides
perfommznce Is usn urpmu-:ﬂ.l.u'n m.ln.lgcr:hl :MIII!'.
iralning, education and the exisieace of 2 faveurable

. Thereloe I mamagess (s 0ol
Ruarzared 5 lesd (0 Emprosved periormance

) The use of a ked budges i unlikely w mocurage
managers i booome meore elloeay where bad pesd
capenses are variahle wih aciivity. In the oeigmal
perinrmance report aciu s experndivre for 15,160
guest (days s compased with hadgeted expendinere
Tor 0500 days. [s s miskading 1o compare aorsl cosis
ar one bevel of anivisy wiith budgeied coss an amother
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leval o moabelly. Whiene che acmal kvl of acivin s
wbuve the hudgesed Beved ahverse virl mces are ety
i he reporied For variabde cosohiems. Managers will
taerelone be mmbazed w reduce accvin so tha
Enmurssle varances will be repomed. Therelore i &
i surgerising thai Sesan Geoen hes axpressed
concern hat the periommance simement doss aot
refiect a vaild refleccion of her perinrmance. In
conirast, mos of Brian Hihoo's expeansss ane Sed
and cimas will not Increase when volume increases. A
faitere o e e hudges will iaereione oo dision b

peafoemance.

To meetvare, chalienging budgets should be set and
small advwerse variances shoeld noemalty be regarded
% 2 haniehy slgn and nol something 1 be svoded
I tadigers are abways schibeved with no wdverse
varances 1is may indicawe thal erdemanding
busdgers many haree heen senwhiich are mlikely
muthas: bes ke perinmmance. This siuatkn
toukd appiy 10 Brian Hilion who always appears i
repon fvoarmable variances.

1727 fa) Remm on Evesmens (KO0

EHvisdan A
Penlt 15 0
Mot assets 15000

Hetwm on mvesmen = 15 WH50 BN = 23.3%

Divisian B |

Froll TIHNHE)

Mg aseis A5 0

Remm on byvesmen = T HEIS D% = Z1L5%
Residual Encome (R

DN A e £35 000 - (150000 x 0L15) = £12 500
Diivion B = £ 000 - { 315 000 % [LL5) = E20 350
Direistion A has a higher RO Duna lower resldual
Income.

{b) e on irvesiment would be the besier measere
when comparing divisioms as i is a relabve mesure
{12, hased DN peFCERIARE rEvEEms)

(€] Appropriaie wqpecs of pesioemance Sciude:

Compaliveness

Hrarcial pesfurmance;

quality of service;

fexinimy,

ImnaraLion,

=
.
-
.
L :

= Fesource uillizaon elficlency.

Chapter 18

LEZ0 ATavourable Btour eflicincy varanos iadicaoes thm

armual hives used were kess (thas the sandand bours
prodeced. The Envoermbie vasiaace was STRHL Thesesore
1he saniard hours producei wese 13 T0H(17 500 +
TSI 50).

ANSNEr = [

1817 {a) Material price = (5P — AFJAD = (A ¥ 5P} — [AD

* AF)
= (53000 kg 50 £2 50} - £136000 =
3 50l
Arswer = (i1}
(b} Manerial usage = {50 - AQSF = (170 % 2kt =
54 kg - 53000 £1.5 = EI500F
Arsmer = 1}

18,18 Wage FaLe = [5F - AFJAH = (AH x SF)— [AH x AF}

= {14000 ¢ £} = E140 0T} - £176000 =
1360004
Laboer efficiercy = {55 - AHJEP = (5500 = 3 hours =
165 SHI hours - 14 0400 hoers) = £10
= E25 GIF
Agsmer =11

18.1% {2) Saandard hoars for acinal cutpul {50 uns « 025

tours) = 1625 hours

Aciual bours 1akes {7 hooes 0 1éays % 8 emplopecs)
— ke tme 16 hours) = 151 hours

Effcizncy variance {10.% hours » 517) = 5120
Frenenble

Amwer = (V)

[} Wage raie = (5P ARRAH = (AH x 5F) - [AH = AF)

= (1 x §12) - K177 = S1504
Anowes = (i)

1820 Simndand oosl = 31 (0 repalins o 24000 hours % SD0GET =

18.7%

5130440

Actual cost = §134 540 (gandard cost s advers

I vimiance of S3L00)

Aoz laboer Anurs = L2408 {31 000 repaies = 04 hours)
given than scvel hoees e the syme o che stmdard hoores
due w azen laboer eMdency varkince

Acmal wage e = SHUAS {S134 54012 a6 hours)
Auramar -

Over-aosnrived Mgl overeads wil resull In @ Gevourzhie
wonal fheed mverhead virlaace. Oaly kem B resulis ina
Epourstie vl foed averhead varince.

Agsger = B

stanehed fied secrhesd e = Hm;‘lﬁmﬁgﬁh =om
Overheads nmurned = Bodgered ms + Expedinre
variance {E300) = E51 0K
Overheads absirted = 250 00 - Underamonpion
= [41 HE}
Actml sumber o unhs prodiced = ES200NELND = 200
Aragar -

Hudgeird et mvertead hier @i = 135 D00HE = {15

Capaciyvarbinge = [Acre hovers (97500) — Bad geied
ivers {0} = L15 = E11 250F

Agawar = B



R34 Bedgeied sibes masgin = S5 000 {12000 unlis « {515 -
W
ﬁmiu}n:llu mmargin = §43 2000 11800 « ($11.30 - 95073
Varince = 522 BGA
Moot than che actual margia b derkvad Bom usiag the
standard ros arad o (he 2ol s
Answer = A

LEJE Varanoe = |Acosl sales woiume of I s
[Autgreed saiis viteme af 10 000 miis) % budgesed
prafit mergin (£5) = L0 Adverse

Answer = C

2621 Varmooe = | Aol sales soiume of 2500 i) -
[Burtgesed sl viteme of 300 miis) « budgessd
comeribeion margin (£50 - £31) = L35 Enoumbie

Answer = A

B3 (1) Fimed overhesd sxpeadiu e variince = Budgeisd
ed meerheads (£3 500 000} - Acwuzl Tved
iverhends (L1300 151} = 390 3H1 Adverse

Violuime vanance = (Ao prdeinn of 5000 unis)
- Budgened prodection of 62 50 unis) « Hudgered
Muedd overhzced atsarion rie per i (€2 500 0Ky
2 500 pmiis) = 300 000 Frouratle

Sew Chiapier 14 Soran expiammiton of gach of the

VarkCes.

(1) Flugenel fed veshead ahsorpiion raie per hior =

L5 (L 500 OO0 00 ) o)

EMiciercy varmce = | Siadard quanicy of mpm
Iioveers fior aciual procdacmion’ - (Aciuz inpul Tours)
 Fined overhead abscepiinn raie

o= (OO uns o 500D hoors &2 SH UnSs =
S50 WK honrs - 325 00 hours) 0 £3 = £175 0000
Favourahle

Capaciny variance = (Aciual Bours of inpui = 525 HI0)
- Pudgesed homs of mpm = 500 00} « Fieed
reerhead atsurpuon rate (£5) = £17% 000
Favnurablc

Sew Chapier 18 boran explanation of each of the

yarECes.

EEJH 1 Prelimoniiy CalCwiking
The sandard penduct oo and selEng price ane
calcninied as follows:

Direc maerials
M kg ar£l)
¥ [ kg a1 £5)
Direc wages. |5 hoes @ £3)
Fiued oveshiead (5 hours = 0% of £3)
Siandand cos
PraflL {20 M - 207} = LRI
Seliing price

Elumkays

ANSWERS TD REVIEW PROELEME 583

The armual penih Soe the period i cakoulassd o Soll mws:

i £
Sales (50 £110) 1 (45 000
DéFec materk: X 115 100

¥ 25 69
Dirert wages (46 000 « £1.30) 147 109
Fisest overheail WOME  _TTHHG
Azl prfi 267 1)

It 15 aessiammesd tha (e erm using a Med badger’
reliers m the rogquirement 10 reconciis the butges with
Ihe caiginad e surge.

e N

Shderial pere mrmcs
{absmsdaned prive - sk price
= ada; ﬁ
X ) - D0 00w 6 0 IREDA
ordS - 44 e o 18 B0 HADE  JERA
Sbborial woge et
uu.dml.m wctml |
e
R H = S DR 5 O e L 1A
T (00 Fm 4T 5 Oy 2 % MDA JAEA

“The acvml maleralks ised are in siaadaed
proponiom Therefore theee Is no mix varance.

LT
{atandund rc - sl rakc| @ aciuad baurs
LE: [13) » 4080 L (P
r ey "ananc
bamatard ko - acinl leaore)  nlemadard e
[3!']:5 = 47 30 - 46 00, o O 430F 4THA
‘e pverbcad copemdibare:
e fiverd cocrben - actnat fiee d ovedads
{01 (000 3 U0 = 300 ) £ 260 O N0F
Volwee clficrwy unser
m-hij‘:: -ariaal x fred
w:hdnh(\l".'lﬂ 4570 = £ AN F
Yol wme, s
jactial bam - ke bean | % Facd
et ad raie o4 000 - 31 = B8 HEDS GDEA
Salex rmrgin prcz mraacz
|lli.mrp wandind wa = sckal
xaben valmr (3 ﬂl.l.ﬂ?'l BIWE
Salex rurm b rar
jaciial ma vohane - "l#dnhlrtnn
[ p—
{3400 - o) O,y . 30 DA BH0F
Tebid werunce FIE

Ipeied e 20
A Favourahle varnces (see shove] TN
ACtua gl 267048
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LB [ Sunsdind feialeT COOT filr SnF anil O peigarr XV

i
Diect raaterish kg (W2 2t L1301 por kg [ ]
Diee sagen (] bean {904 a0 DLW hﬂh— LE
anable (hean (W43l L) (W perbean é—ﬁ
oy bl 1]

pdui-n:;i.-[nnﬂ.r
Thsclaec sl rabeed price = £ I.IE I:.:IIHII.]:"|

W2} bbskerial s wartanee. = GO0 by (ER00 30
Thischas: viaraber] qancey for schul podecion = I“
{130 00 - B0 b
[ S —— -El.,n;li-'ll‘.l:ﬂkl'ﬁl:l:l
mhi

IWT} Ackal bounworked s o roe = D18 B0 0f1 35 0 - TR0y
Theschasc sarhied madz perbasr = [ 1 [l beani

W Labrwr efieiemcy sananee = SE8 bour (16 DS,
Thescias: v bown: o sl praduction = K[l bean
{30 B+ 0y,
Thischas: starhud oun. per rm = 2 b (18 00 bown ' 1000
wihl

Wi Ackasd Bow rmorked 3 e i ardiaed bl creriesd miz e
mﬂ:ﬂlﬂﬂaﬂdnmﬁmﬁahﬂﬂlrﬁnﬂ-

wdckn: rrnacL
%:dl.!nidtnﬂcmhim = §y O] T

b ea "[n:unrr.\ml srandands’ In Chaptor 18 S che
arewver o this question.

1E30 (a) {1} A Nued overhead voilime varance oaly oooues
wih m ahsorpiion cosing spdem. The questin
Indicnies (hat 2 wobume varlance has been
repaned. Therelore (G ONmEany st operaie
0 hrpEkon: cosLn g, Sysem aad repor che sales
vulume varizce in seems of prof margin
FaLiE (han conefuion masging
Husigeied prof margin = Budgesed prodi
(ES2%0yBudgened volume (1500 unls)
= 1]
Aubvese salies volurse varince in unlis =
CANEI R = MH mris
Tharefore aciual sales vileme was 300 unis
helorw tudgeed ik volume
Armual sales volume = 1200 unies {1300 urnis -

3HI nies)
(M} Srndasd quaniy of measerial used per unis of
oupE
nucrgema e (T kg pHudgeed production
{500 ) = 0.5 k1
Sizmdas price = Baudgeied maesial oot
(&30 Budaessd usage (750 ki) = 5
Marerinl usge virlaace = (Sizadard quaniiy -
Arual sy Srada price
L1300 = (1350  [L5 K = 775 kg - ML) £6
- ELH} = 4650 - 6AL)
BALY = 4800
Acual quamin med = BH kg
(1) Maena price vadmoe = {Saded pelos -
Acnual price) ® Aol purchoses
LHDF = (5 - Acvml price) w0 L003 kg
LL00F = L5000 - 1HEAF
IHOAP = E500
AP = £5 per kg
Arual mareri] o = 03 kg« L5 = L5001

ELY ) S Bomn per e ol curps _ﬁ:ﬁ-ﬂw rﬁ?ﬁ-

=0T

Sandard wage mie = Budgeed kivour ms
{£4SHI) Bodgeied hours [1125)
-8

Labour efficiency varkmce = {Siandsn Rours -
Actal Bours) = Standand rie
E150A = (1550 075 = 11615 - Ariuad hours)
% B4 - 190 = FEE5} - 4AH
AAH = L2300
Actl Bours = 1200

{¥) Thul lahor variance = Siadand oost - Aoual ms
JEIMA + ELSIA) = {15500 3 0.7 hirs % £4) -
Al cosl
E350A = L4SH - Arual s
Actiml cost = E5000

¥} Szaneing vesiahle overead cost per ur

Z Bnﬁwmu: cverEads | 2250)
edpeied mepan (1HE unlisl

= £]. 50 hours
Tingd vasizh ke overhead varkinee = Siandard cos
- Actual cost
(DA + B354 = (1550 % L1591 = EX25) -
Aciial cost
EBTEA = L1315 - Anual s
Acunl cost = EH00
{viE) Fieed overaoad cxpendire varanoe =
Bugesed cost - Acial cost
ET50F = £2500 - Acimal cost
Actual oosl = £33
(b} Sae Chapuer 18 for an cxpianation of the causes of
the direc: materal usage, Srec Lo raie and
silas volume varanoes

18.31 {2} Maerlal price:

st price - acial peice) = acual qEntin

(L3 - B4} = I (HE) = EX 000 A
Memerial mage:

(siangand quanity - acial qEmiy) » ssndni

price {1400 x 13 = T1 000) - 22000 ¥ £ = HO0A

Wiage mane:

{stmd ard Fase — aciual raig) x acoual hours

04— E5) 6800 = ERAINDA
Lataur edliclency:

(/1501 5% 5 = TINHY) — G EIN) o E4 - 500 F

Fined mverhead ependimme
{hesdgened Sxed mveriends — acnml et
owehendsy {10 & £5 = ESHN - ERD0) = £10004

Wirlume elTicl ]
{srmmdard hes - 2ol hes) o FOAR
1IN x5 = TOHED - BE0 o L] = U F

Valume capacin:

{ciual frs - bdgeicd hrs) » FOAR
| BRI — S = El = 1500 F

“vamlabie mverbead eMiciency:
{sumdard hes - aoual he) € WOAR
{T0IN - GEOD) = 2 = LR F

“arlahle overhead expendimne
| Meooedd P gesed yoerahle ovesheads - aouak
it e cve iy (SEOD 0 £2 - CLL 0041) = 2600 F



Sl mangin price:
facwal margin - sadasd masging «
actal sales viame:

(E10 - £40 = £22 - £31) 1200
Saliss margin vuleme:
[armual sales - budgensd sales) = sandard
margin {1200 - 1003} « £10

ReeopiBadm o Frdpio and Faalaedi

- [ZAMF

=40 F

[Tp——— Wi
rarm Farvarak
r 2k
Sales cargin price 140
Salm margin sl we 400
il price jad ) 1)
Muizral age I
ks BN
L L]
Hmudhq:f-&u 110
Emlnu::::'u_f 16
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Crediion: EMD WP E308d
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The dedscated website for this boak includes over 20
case studies. Both stadents and lecturers can
dewnload these case studies from the open acoess
website. The authors of the cases have provided
Il:ac]'li.ng notes for cach cose and these can be down-
loaded only by lectwrers from the password-
protected lecturer™s section of the wehsite,

The cases generally cover the content of soveral
chapters and contain questions to which there is no
wdeal answer. They are intendicd te encourage inde-
pendent thaught and iniisve and b relate and apply
the content of this book 10 more uncertain situations.
They are also intended to develop critical thinkmg
and arshytical skells, Dutails relating 1o the cases that

are available from the wehsite are as folloms:

Anjo

Lin Fillzg,r::raH Loughborough University Business
Schaal

Varience anateis that provides the opporsmily for the
carre fer b siped ax o rode-pioring evercize.

Berkshire Thresded Fasteners Compamy

John Shank. The Amps Tock School of Business
Admimstration, Dartmauth College

Coxt analysis for dropming a product, for pricing, for
frodact miv and prodact improvenent
Eerkshire Toy Comipany

0. Crawdord and E.G. Henory, State Unnversity of
Mew York (SUNY} at Owwego

Varfehce anabis, perfonmance evalusiion, repens-
trility acoourering ard the balanced sorecarnd.

Elessed Form Partmership
Ruﬂa. D'.Enan Shefficld Hallam Unmvorsity

decish king, eval of alfermatives,
th_s. FOMCFCES -nf-.l.rgfnnmrm
Bohemia Industries
Calin Drary, Huddersficld University Business Schoal
The application of vardnble ard chropiion coxting for
imtermal monthiy prafit eparting

CASE STUDIES AVAILABLE
FROM THE WEBSITE

{Compony A

Mike Tayles, University of Hull Business School and
Paul Walley, Warnick Business School.

Evaliation of a product conting systent o suggested
pw;ﬂwmunre Imeanier b suppoet E.r_t:rm_ﬁcfa.rs.

Compony B

Mike Tayles, University of Hull Business School and
Faul Walley, Warnick Business School.

The imepact of a change in monufaciuning strategy and
method upan prodicct costing and performunce meas-
ureIReNt Etemy.

Dwmbelbow Lid

Stan Brgnall Aston Business School

Margingl costing werss shrorption costing, relevrnd
cevts ard cost-volime—profil analyris

Electronic Baards ple

John Innes, University of Dundee, and Falconer
Mitchell, Unsversity of Edmburgh

A penerml cose Han may be ared of an introdinctory
stage by illustreate the Basics of management oocournting
amd the role it can play within a fine

Endenvour Teuplise Lid

Amtony Head, Brenda McDonnell, Jayne Rastrack,
Shefficld Hallam 'I.I':|1in::r:ily. umd Susan Richardson,
University of Bradford Management Contre
Functional budpet and maner budger comnmtnctio,
hudgetary comtrod mnd decivor-meking

Fleet Lid
Lin Fitzgerald, Lowghborough Unmversiy Business
Schaal

Dhutsonrcing decision imvedving relevant cosis and
quealilative factors.

Clobal Lad

Susan Richardson, University of Bradford Manage-
mznt Centro

Cash budgeting, links between caxh and profir,
pricingbidding, information system design and befrav-
ionral axpects of mumnrgement comtro,



Custmvsen, AR

Colin Drury, Huoddersfield Unrersity Business
Schaal

Abwraative chaice of cost cemires and their implica-
tister fior overfend arsignments for various decisions.

Hurdhint Liad
Stan Brignall. Aston Business Schiool
Cost—valime—profit aralysin

High Street Reprodwction Farniture Lid

Antony Head., Rona OVBrian, Juyne Rasinck.
Shefficld Hallam Llniw:rsil_l,-. and Sue Richardson,
Universsty af Bradford Management Centre
Relerant comis. frategic decision-makirg ard Dmiting
Jacors

Majestic Lodge

John Shank, The Amns Tuck School of Business
Administration, Dartmaath College

Relevant costy amd cosi—volume—prafit analis.
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