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Preface

This book is written for managers and students who have no previous
knowledge of accounting. Students studying financial accounting at the
same time may find some of the concepts and approaches familiar.

I have set out to introduce the subject by using clear, simple examples
and by avoiding technical jargon where possible . A sound foundation of
the basic methods and procedures is laid down in the earlier chapters
before examining the application of techniques.

At the end of the chapters there are questions, some of which may be
answered by reference to the relevant text in the chapter or by referring
to the outline answers included in Appendix C. Answers are not
provided in this book to the questions drawn from the examination
papers of the professional bodies. Terms printed in bold are defined in
the Glossary in Appendix B.

ROGER HUSSEY
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1 Introduction

1.1 The Need for Information

In a manufacturing company, it is easy to think of the types of financial
information managers will require to be able to run the company
successfully. First , they will want to know the cost of producing the
goods . This information will be needed in some detail so that the costs of
materials, wages and other items can be separately identified. Managers
will want to know the cost of holding stocks of materials, the running
costs of the factory , the cost of paying emplo yees and the costs of other
ancillary activities . Information will also be required on the quantity and
value of goods produced and their selling price. All this information will
enable managers to control the business activities, to plan operations and
to make decisions .

The purpose of cost and management accounting is to provide
information to managers which will help them to control, plan and make
decisions. If cost and management accounting does not contribute to
more effective management , it is of no value to the company and should
not be undertaken . Experience has shown, however, that the discipline
has much to contribute to effective management.

It is because cost and management accounting has shown itself to be
essential to the running of a company that it has become so widespread;
from the early times of manufacturing and trading, people have wanted
information on the costs of running their business . At first, costing
information was elementary, but as manufacturing industries became
more complex , so the need for comprehensive cost systems and proced
ures grew. From being a record of what had happened, techniques
developed which allowed managers to examine the financ ial conse
quences of alternative courses ofaction and to predict the financial impact
of future changes .

The information needs of managers in manufacturing industries can be
found also amongst managers in other industries and non-profit organisa
tions . In the health service, the cost of providing various forms of care
and support must be controlled within tight financial constraints; local
authorities are increasingly intere sted in showing that they are providing
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value for money; the managers of banks , airline companies, charities
and other organisations need information. The various techniques and
methods of cost and management accounting, as explained in this
book, enable the accountant to provide this information and advise
managerial colleagues .

1.2 Definition of Terms

The topics of cost accounting and management accounting can be divided
and studied separately. Because of the integral nature of the two
subjects, however, there is an advantage in taking a collective view. Cost
accounting is a part of management accounting. It is concerned with the
collection and ordering of data to show the actual costs of operations,
departments or products. Management accounting is broader in nature
than cost accounting, a part of the function of management.

With cost accounting in its simplest form data may be collected only on
past events; the costs actually incurred by the organisation in carrying on
its activities will be identified and recorded. The costing system may
provide such information as the cost of making one unit of production,
the cost of running a particular department and the cost of scrap
material.

In more advanced costing systems, planned costs will be decided
before any activity takes place . The subsequent costs incurred can be
compared with the planned costs, the differences identified and the
reasons for these differences examined. In cost accounting, such planned
costs are known as budgets and standard costs.

Management accounting encompasses the methods and procedures of
cost accounting, with the purpose of providing information to managers
so that policies can be formulated , activities planned and controlled,
decisions on alternative courses of action taken, assets safeguarded, and
the activities of the enterprise reported to interested parties.

In theory, and in practice, the division between cost accounting and
management accounting is blurred. In general, cost accounting concen
trates on the simpler techniques and the systems and procedures for
collecting and analysing data . Management accounting adopts a more
advanced approach, with a greater involvement in the process of the
management of all the activities of the company . Because cost and
management accounting systems and procedures within a company must
be designed to meet the needs of the managers of that particular
company, there will be a variety of systems in use in different companies.
But at the foundation of all systems will be the requirement for cost and



Introdu ction 3

management accounting to assist managers by providing relevant and
timely information .

1.3 Control, Planning and Decision-making

The activities of managers can be divided into three main functions to
which cost and management makes a contribution. The first is concerned
with the control of the organisation, both on a day-to-day basis and in the
longer term . The second function is concerned with planning for the
future and setting policies to ensure the success of the enterprise.
Thirdly, managers are concerned with looking at alternative courses of
action open to them, and deciding upon the preferred course .

1.3.1 Control
Most organisations have a number of control systems to ensure that
progress is made towards achieving set objectives. In many companies
there is a Quality Control Department to safeguard the fitness of the
product or service . In manufacturing companies there will be some
form of Production Control to monitor and coordinate the production
processes.

Cost and management accounting provides the fundamental financial
control system that is essential for the efficient working of the company.
For control to be maintained, detailed information is required on such
matters as the various costs of products and processes, the monitoring of
labour efficiency and the identification of the sources and purposes of all
expenditures.

1.3.2 Planning
Some form of control can be maintained by comparing present results
with what has happened in the past. Unfortunately, as the business
environment is subject to rapid change, such a retrospective comparison
may prove of little value. The company may be currently operating in an
economic climate very different from that of even a few months before .
More rigorous control can be achieved by comparing present results with
planned results .

Without plans and policies an organisation will have no sense of
direction or purpose . Cost and management accounting allows plans and
policies to be formulated in financial terms and provides managers with
information on the targets and standards which the organisation intends
to achieve .
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1.3.3 Decision-making
Much of management time is taken up with making decisions on the
comp any's present and future activities. In establishing plans managers
have to decide which of the various possible courses of action they should
take. Cost and management accounting supplies information on the
fi nancial implications of the various courses of action, thus helping
managers to select the most appropriate one. It is at this more complex
level of decision making that the emphasis falls on the techniqu es and
principles associated with management accounting, rath er than the
simpler methods of cost accounting.

1.4 Methods, Principles and Techniques

Cost and management accounting establishes systems and procedures for
collecting , analysing, summarising and presenting information to man
agement. The methods adopted are determined by the organisation's
business; the principles and techniques applied are det ermined by the
purp ose for which the inform ation is required .

1.4.1 Costing methods
Costing methods can be classified into two main groups which are
dete rmined by the nature of production. Specific order costing is used
where production results in units, or produ cts, which are normally
different from each oth er. The work produced consists of separate
contracts or batches which can be eas ily identified .

Operation costing is used where the units are normall y identical, or are
capable of being made so by conversion. Operation costing is used when
the goods or services result from a sequ ence of continuous operations or
processes to which costs are charged before being averaged over the unit s
produced during the period . Figure 1.1 illustrates how both these
methods operate in the business.

Specific order costing can be broken down into three particular
methods. Although they have much in common, each has its own specific
requirements , depending upon the nature of the industry:
1. Job costing is used when customers specify their requ irements and the

job , norm ally small in size and of short duration, is mainly carried out
in the company's factory or workshop . Although it may move through
various operations, every job remains identif iable.
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NATURE OF PRODUCTION

SPECIFIC
ORDER
COSTING

CONTINUOUS
OPERATION
COSTING

Fig 1.1 Costing methods

2. Contract costing is used when customers specify their requirements
and the job, normally large in size and of long duration, is carried out
on one site. This method is used widely in the construction industry .

3. Batch costing is used when a quantity of identical articles are
processed as one batch. The batch is treated as one job and all the
costs charged to it. The total costs for the batch are then divided by
the number of good units in the batch to give an average cost per unit.
Spoilt or scrap units are not included in the calculation s.

Continuous operation costing can similarly be broken down into two
particular methods:
1. Service costing is used when specific functions or services are

costed - e.g., canteens or personnel departments. The method may
be used to ascertain the cost of a service provided internally, or a
service provided for external customers.

2. Process costing is where goods or services result from a series of
continuous processes or operations. At each stage of the process , costs
are charged before being averaged over the units produced during the
period.
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1.4.2 Principles and techniques
Costing principles and techniques are determined by the way in which
the information is to be presented to management, and the purposes for
which it is required. Figure 1.2 illustrates the main costing techniques
adopted in the modern business .

Absorption costing is where both fixed costs and variable costs are
charged to the cost units to give a total cost per unit. By using various
techniques, described in Chapters 7 and 16, cost units are charged with
what is regarded as a fair share of the company's overheads. The
difference between the selling price and the total cost of a unit is the
profit per unit .

Marginal costing is where the variable costs only are charged to cost
units. The difference between the selling price and variable costs of a unit
is known as the contribution. The fixed costs for a particular period are
charged in full against the total contribution for that period to arrive at a
figure of profit for the company.

Standard costing establishes predetermined standards for costs and
revenues. By comparing the actual results with the standards, variances
can be calculated and used by management to monitor progress and
maintain control.

Budgetary control establishes plans in monetary terms which relate
managers' responsibilities to policies. A comparison of budgeted with
actual results leads either to managerial action to achieve the original
policy, or to a revision of the policy.

Fig 1.2 Costing principles and techniques

PRESENTATION
TO MANAGEMENT
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1.5 The Role of Financial Accounting

Financial accounting is concerned with classifying and recording actual
transactions in monetary terms . The intention is to give a true and fair
view of the financial progress of a company over a period of time in
the form of profit statement and the financial position of the company
at the end of that time in the form of a balance sheet. This true and
fair view is usually intended for external parties - in particular,
shareholders - although the information may also be used inside the
company.

The transactions dealt with in a financial accounting system are varied
in nature. Paying bills, collecting money from customers, paying wages
and salaries and other crucial activities must be effectively achieved;
even the simplest organisation must have at least a basic financial
accounting system . Whether a cost and management accounting system
is also present will depend on the information needs of managers and the
financial sophistication of the organisation . It is usual for a simple costing
system to be implemented initially and subsequently developed to
include management accounting.

Financial accounting is governed by accounting concepts and conven
tions which have been established over a great many years . The financial
accountant must ensure that information is prepared in accordance with
generally accepted accounting principles . In large companies, this will
entail compliance with legislation in the form of the Companies Act 1985
and meeting the requirements of Statements of Standard Accounting
Practice (SSAPs). These standards are issued by the Accounting Stan
dards Committee and determine the way that certain matters must be
treated in financial records and statements. The management accountant
is concerned that information is of direct use to management and , to a
large extent, has greater flexibility in the methods used for classifying
and presenting information .

Although the financial accountant and management accountant may
classify and use information in different ways and for different object
ives, the same base of raw data is used . In companies where there is some
form of cost accounting system in addition to the financial accounting
system there is a strong relationship between the two. Both systems may
be integrated into a single accounting system or there may be an
interlocking system where cost accounts are maintained separately and
reconciled periodically with the financial accounts (see Chapter 5) .

In this book, financial accounting and the statutes and convent ions
surrounding it are not discussed . However, because of the close links in
certain areas between financial accounting and cost accounting, some
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reference must be made to what are strictly financial accounting topics.
For example, the appropriate valuation of stock held by a company is
imperative in both systems and the methods to be used are covered in a
Statement of Standard Accounting Practice and will be dealt with in
Chapter 3.

The costing methods, principles and techniques will be examined fully
in subsequent chapters. First , we need to explain what is meant by some
of the terms used , and that is the subject of Chapter 2.

Exercises

1. What is the purpose of cost and management accounting?
2. Briefly describe the different cost ing methods used in the modern business.
3. How does cost and management accounting contr ibute to the other

functions of management?
4. What are the main differences betwe en cost accounting and management

account ing?
5. Explain what is meant by the following:

(a) Budgetary control.
(b) Absorption costing.
(e) Contract costing.
(d) Specific order costing.

6. What are the main differences between financial accounting and cost and
management accounting?

7. A friend. who is an engineer. owns a small factory and has relied on the
annual accounts to show him the financial state of the company. You have
suggested that he employs a Management Accountant. but your friend is
uncertain how this will help the management team. Write a letter to your
friend describing the management activities to wh ich the appointed person
wou ld make a contribution.

8. A colleague claims that cost and management accounting is of value only in
a manufacturing environment. Describe in which other organisations it
would be useful. and give some examples to illustrate how it would be of
value.

9. From the following list identify which activit ies are concerned mainly with
cost and management accounting and which are concerned with financial
accounting :

(a) Drawing up the balance sheet of a company at the end of the year.
(b) Calculating the cost of scrap on one of the product lines in the factory.
(el Ensuring that the accounts of a company comply with Statements of

Standard Accounting Practice.
(d) Estimating the energy costs to be incurred on a new project.
(el Keeping the records for the PTA at your local school.
(f) Deciding w hich of the two proposed projects w ill be the most profitable.
(g) Ensuring that PAVE records are correctly maintained in the company.
(hi Reconciling payments made by the company w ith the bank statement .
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(i) Analysing the reasons for the difference between the proposed material
costs and the actual costs incurred.

10. Autovee Ltd is a small company manufacturing a range of motor vehicle
components . The company sells approximately one-third of its production
direct to motor vehicle manufacturers, the remaining two-thirds are sold as
replacement parts through wholesale and retail outlets owned by the
company. These outlets also sell vehicle components purchased from other
manufacturers .

The only accounting data available in the company is that which is required
to produce the company's published accounts, no accurate cost records are
maintained and the auditors have suggested that the company would
benefit from the introduction of a costing system .

Required:
Draft a report to the directors of Autovee Ltd explaining and illustrating how
a costing system would assist the management of the company.

(ACCA, June 1980)
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2 Cost Classification

2.1 What is Cost?

The cost of an item can be very hard to determine. A large part of this
book is concerned with how we decide what is meant by 'cost' . The main
difficulty is that our views of cost are influenced by our differing
perspectives as buyer, seller or producer.

For example, if you buy a personal computer from the local store you
might consider the cost to be what you paid for it. The storekeeper,
however, may have a different opinion. Not only will the cost be what he
paid the manufacturer for the computer, but he may wish to include a
share of the costs of running his store: the rent , lighting and salaries, etc .
He must be certain that his selling price is sufficiently high to cover these
costs, to ensure that he makes a profit.

You may have bought a pack of 10 discs for your computer for £30. A
friend wishes to buy one from you one Sunday for some urgent work he is
doing . The original cost to you was £3 per disc, but you know that if you
replace that single disc the following Monday, it will cost you £3.75.
What will you decide is the cost , if you agree to sell to your friend?

Because the word 'cost' can be used with such varying interpretations,
we normally try to make the meaning clearer. Cost used as a verb means
to calculate the cost of a specified thing or activity; 'Cost ' used as a noun
means the amount of actual or notional expenditure incurred on, or
attributable to , a specified thing or activity. But however the word is used
it must be in context , and defined by specific terms or a classification.

2.2 Cost Units and Centres

Most organisations exist to provide an identifiable service or product.
This output can be measured by devising some form of cost unit . This can
be formally defined as a quantitative unit of product or service in relation
to which costs are ascertained.

What the precise unit of quantity is depends on the type of industry,
and cost units vary accordingly. In a brick works the cost unit may be
1,000 bricks, and costs are identified which refer to that unit. In a service
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industry the cost unit may be of a somewhat more abstract nature . A
hospital, for example , may use 'patient-bed-occupied' as a cost unit and
record all the costs relevant to that unit. A distribution comp any may
regard a cost unit as a tonne-mile, so that the costs associated with
moving one tonne of goods over one mile can be recorded.

As wel1 as attributing costs to cost units , the y can be attributed also to
a cost centre. Any specific part of a company to which costs can be
attributed may be designated a cost centre. It can be geographical, such
as a department, or an item ofequipment, such as a fork lift truck. Even 'a
person, such as a consultant or a salesperson, can be a cost centre.

2.3 Classification of Cost

Costs can be classified in a variety of ways depending on the purposes for
which the information is intended. These classifications help us to
understand better what is meant by the word 'cost' .

2.3.1 Direct and indirect costs
A direct cost can be identified with a specific product or saleable service .
Direct costs comprise direct materials used in the product , direct wages
paid to the production workers for working on the product , direct
expenses incurred on the product such as subcontract work, royalties or
special tool s.

An indirect cost is one which cannot be identified with anyone
particular product, but has to be shared over a number of products
because it is common to or jointly incurred by them. Examples are rates,
supervisors' salaries, consumable materials .

Some costs may be theoretical1y direct , in so far as it is possible to
identify them with a product , but management find it more convenient to
treat the costs as indirect. For example , some material costs may be
insignificant and the value gained in identifying them with particular
products may be outweighed by the inconvenience in attempting to do
so.

Whether a cost is direct or indirect will depend on the analysis made at
the time - in other words , what is being costed. For example, if a
department is being costed, the supervisor' s salary of that department is
regarded as a direct cost. If one of the cost units passing through that
department is being costed, the salary is regarded as an indirect cost. It is
the focus of the analysis which determines the classification.
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2.3.2 Fixed and variable costs
We will look more closely at fixed and variable costs in a subsequent
chapter on marginal costing (Chapter 13).

Fixed costs are those costs which, in total, tend to remain the same
irrespective of changes in the level of activity (which may be production
levels). Variable costs are those costs which, in total, tend to change in
direct proportion to changes in the level of activity. It can be seen from
this explanation that direct costs will always be variable costs.

2.3.3 Classification by nature
It is essential for management to know the nature of the costs incurred.
The basis classifications are materials, labour and expenses. These broad
categories can be further subdivided ; for example, materi als may be
broken down into raw materials , maintenance materials, etc . depending
on the type of organisation and the information needs of managers.

2.3.4 Functional cost classification
Costs frequently relate to specific functions, such as the production
function and the selling function. It is normally advantageous to classify
them as follows:
1. Production costs are costs incurred from receipt of the raw material s

to completion of the finished product.
2. Selling costs are costs incurred in creating demand for products and

securing orders.
3. Distribution costs are costs incurred from receipt of the finished goods

from the production department to delivery to the customer.
4. Administration costs are costs incurred in managing the organisation,

but not specific to any of the other functions.

2.4 Elements of Cost

The total cost of a product is built up from a number of elements of cost.
The correct classification of these elements is essential in understanding
later topics, and students should commit it to memory. Figure 2.1 refers
to a manufacturing company.
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Plus
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Gives

Plus

Gives

Plus
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ADMINISTRATION OVERHEADS
SALES OVERHEADS
DISTRIBUTION OVERHEADS

I
Gives

Fig 2.1 Elements of cost

Notes

1. Direct materials may be charged to the cost unit by a Materials Requisition
or Stores Issue Note. The direct materials become part of the finished goods.

2. Direct labour converts the direct materials into the finished goods . The time
spent on cost units may be calculated from time sheets. job cards or
computerised records.
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3. Direct expenses are not always present, but may be such items as
subcontract work, or special tools or equipment bought for a particular job.

4. Production overheads are those indirect costs arising from the provision of
the production resources. Examples are factory rent and rates, factory
insurance, canteen costs.

5. Administration overheads are those indirect costs arising from the provi
sion of the administrative function.

6. Sales overheads are those indirect costs arising from the selling of the cost
unit - for example, advertising, salespersons' salaries.

7. Distribution overheads are those indirect costs arising from the activity of
getting the cost unit to the customer, such as packing and transport costs.

2.5 Coding Systems

Codes are used so that items can be properly recorded, collated and
analysed. To use descriptions only of the items would lead to ambiguities
and difficulties in recording and processing the information. Although
the appropriate classification of costs will have been determined by the
company, the items need to be logically coded . For example, 5 centime
tre brass plates may be coded as 05677, and no other class of item should
be coded with that reference number .

The coding system will match the nature of the production process, the
data processing and collection procedures and the purposes for which the
information is required . A company will determine its own coding
system, but the following characteristics are normally present:
1. The codes will be either all numerical or all alphabetical , with the

former preferred .
2. The codes will be brief, have a logical structure and be of the same

length , for example 5 digits.
3. There will be no ambiguities in the codes and the system must be such

that all items can be assigned a code .
4. The code must be capable of expansion so that new items can be

accommodated .
5. The control of the coding system will be centralised to avoid the

proliferation and duplication of codes .

Exercises

1. What is meant by:
(a) a cost unit;
(b) a cost centre?
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2. Differentiate between direct and indirect costs .
3. Describe the elements of cost.
4. What are the characteristics of a good coding system?
5. Explain the difference between a cost which is fixed and a cost which is

variable.
6. Classify costs by function giving specific examples.
7. List the elements of cost making up the factory cost. with a brief explanation

of each one.
8. A small company manufacturing garden furniture has drawn up a list of the

costs it has incurred over the last 6 months. They are as follows :

Wages
Electricity
Rent
Foreman's salary
Telephone
Timber
Insurance
Office salaries
Screws. bolts. glue
Rates
Oils and lubricants
Salesman's salary

£
25.000

1.200
2.000
6.250
1.100
9.000

500
5.000

125
750
175

4.200

Rearrange this list to show :
(a) The total cost for materials. labour and other costs .
(b) The totals of direct and indirect costs.

9. John Lesdon rents a workshop for £50 per week and pays heating costs of
£15 per week. He has to pay insurance which costs £5 per week . John
makes soft toys all of the same size and the costs for each toy are £2 for
covering materials. 50p for stuffing materials and 20p for items such as eyes
and mouths to sew on.

What is the total cost for each toy if John makes 70 toys in a week? What is
the total cost if John makes 100 toys in a week? Why do these figures
differ?

10. Classification and coding of costs :
(a) Distinguish between classification and coding of costs .
(b) What are the major requirements for a practical coding system?

(CIMA, November 1987)

11. (a) Define the terms 'cost centre ' and 'cost unit' .
(b) Distinguish between direct and indirect costs . and discuss the factors

. which should influence whether a particular cost is treated as direct or
indirect in relation to a cost unit.

(ACCA, June 1986)



16

3 Costing for Materials

3.1 Introduction

In many companies, particularly in the manufacturing industry, materials
represent a substantial cost. Management establish procedures to ensure
that:
1. The correct quantities of materials are ordered, at the right price and

the right time.
2. The correct materials are delivered to the company.
3. Adequate arrangements exist to store materials until they are re

quired.
4. Materials are issued from stores only with proper authorisation, and

records are maintained of materials issued or returned .
5. A consistent and realistic system is operated to charge production

with the cost of materials used , and to give a satisfactory valuation of
materials in store.

A store often carries many hundreds of different types of materials, and
to carry out all the above activities efficiently a considerable amount of
paperwork or a sophisticated computerised system is required. Although
companies devise systems and procedures most suitable for their own
organisation, there are some standard terms for documents used. Figure
3.1 opposite gives an overview of the various stages, together with the
names and purposes of the documents most commonly in use. The
illustration assumes that a computerised system is not in operation, but
in many cases computerised records are held . However, this does not
detract from the general principles of the process and the need to
maintain accurate records and controls.

3.2 Purchasing Materials

Purchasing is a highly specialised activity and includes responsibility for
price , quality and time of delivery of materials . Ineffective purchasing
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STAGE 1 Original demand from A purchase requ isit ion is
production, sto res raised giving deta ils of the
or departmenta l materials requ ired - e.g.
manager quant ity, qual ity and whe n

J
requ ired

"\.>'7
STAGE 2 Purchase Department A purchase order is sent

selects the to the supp lier with
appropriate suppl ier copies to the department
and orders goods or iginat ing the request

and to Accounts Department,
Stores, and Mater ial Rece ipt
Department

V?
A goods rece ived note (GRN)STAGE 3 Receipt and

inspection of goods and /or inspect ion note is

in Materials Rece ipt issued and compared with

Department the pu rchase order when the
mater ia ls have been exam ined ;
copies of the GRN are sent
to Accounts Depar tment ,
Purchase Department, Stores;
goods are ta ken into sto re

"\./7

STAGE 4 Materials are stored The rece ipt of materi als
is recorded on a bin card ,
if used , and on a stock
record card

'\,.7
STAGE 5 Mater ials are issued Mater ials are issued

and /or returned from Stores onl y against an
author ised materials
requ isition ; if the goods
are returned to Stores for
any reason , a materials
return note is issued

Fig 3.1 Materials documentation

has a direct effect on profitab ility; the purchase of the wro ng quant ity or
qu ality of materi als or late de livery can lead to delays in production .

Th e first stage in the process of material acquisition is tha t the
Purchasing Dep artment is info rmed that materials are required . This
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contact may come through the Production Department, which raises a
purchase requisition specifying the quantity, quality, and delivery date
for materials . In some companies a schedule of material requirements,
specifying delivery dates and production needs over a period, is prepared
and used by the Purchasing Department to raise orders at the
appropriate time .

By using a purchase order, a legal contract is entered into by the
company and its supplier; it is therefore imperative that only properly
authorised managers issue purchase orders.

3.3 Receipt of Materials

Depending on the size of the company, materials may be received
directly into store or there may be a special Materials Receipt Depart
ment. In either case, the materials should be examined to ensure that
they comply in quality and quantity with the purchase order. A GRN is
then made out and copies sent to the appropriate departments; the goods
are taken into store and the GRN is signed .

3.4 Storage of Materials

Materials must be kept safe and secure and in a position where they can
be handled conveniently and issued to production . Materials are issued to
production only on presentation of a properly authorised materials
requisition, showing the type and quantity of materials and the job or
cost centre for which they are required. Stores pass the material
requisition to the department responsible for maintaining the stock
records and it is then passed to the Cost Department for pricing and
charging to the relevant job or department. If materials are returned to
the store for any reason, a materials return note is completed and
processed in the same way as the material requisition.

Stock issues and receipts must be recorded accurately. In some
organisations bin cards are attached to where the actual materials in
question are stored. The card shows only the physical movement of
materials , with receipts being entered from the GRNs and issues from
the material requisitions. The card also shows the balance ofmaterials in
stock.

Because of the practical difficulty in ensuring that stores staff keep bin
cards up to date, and the growth of integrated stock records and
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inventory procedures, which are often computer based, the use of bin
cards is declining .

3.5 Stock-taking

Although adequate records may be maintained, for proper control it is
essential that a physical examination and count of items in store is taken
at intervals. With periodic stock-taking, the physical quantities of ma
terials of all types is taken at a given date . This exercise, normally an
annual event, requires a substantial amount of work and organisation;
sufficient numbers of staff must be available who are fully instructed, and
the stock-take may have to take place at a weekend so as not to disrupt
production.

As a periodic stock-take is such a mammoth undertaking, many
organisations use an alternative system. Staff are employed who carry
out continuous stock-taking throughout the year. Some items of stock are
checked every day so that all stock is checked at least once in a year. Fast
moving and valuable items are checked a number of times throughout
the year .

Continuous stock-taking offers many advantages, in addition to the
absence of the need to halt production as with the annual stock-take.
Trained staff without time constraints can be used , thus improving the
quality of the work. The regular monitoring ensures that all staff adhere
to systems and procedures, and any irregularities can be quickly spotted
and rectified. This improved control will aid the efficiency of production
and the profitability of the enterprise .

Some companies operate a perpetual inventory system, whereby the
physical balance is calculated after each receipt and issue of stock. A
record card is maintained for each item of stock showing the balance
after every transaction . In this system there is continuous stock-taking to
ensure that the actual quantities of stock agree with the records, and
differences are corrected immediately. The advantage of perpetual
inventory is that the stock levels at any time are known without having to
conduct a physical stocktake . This information improves managerial
control and decision making .

3.6 Stores Control

The cost of storing materials is very high, and it is important that
overstocking is avoided, as this is a drain on the company's profits.
However, it is equally essential that understacking does not take place,
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because a shortage of materi als could mean a stoppage in production and
a delay in meeting orders.

To avoid both these difficulties control is maintain ed by establishing
predetermined levels for each item of stock. There will be a maximum
level based on the storage space available, the rate of usage and wastage ,
the possibility of deteriorat ion and the cost of storing above normal
levels of stock. The minimum level can be considered as a buffer stock.
This is not normally used , but allows priority replenishment if stock falls
to this level. The re-order level is the level at which a purch ase requisition
is made out to ensure that new supplies are received just before the
minimum level is reach ed . The re-ord er quantity is the amount to be
re-ordered in normal circumst ances.

Even in the best organis ed and controlled store s losses may be
revealed when stocktaking is carried out. Some of these losses will be
unavoidable or the result of human error. Investigations should be
conducted to find the cause of the loss, and any weaknesses in the system
should be rectified . The losses must be valued and written off from the
stores records with the authority of the manager respon sible.

3.7 Pricing Issues and Stock

Establishing a price at which to issue materials from store is far more
complex than it at first appears. The material s in store normally consist
of several receipts at variou s dates, and these may have been made at a
number of different purchase prices. It is often impractical, if not
impossible , to identify each issue of materials with its corr esponding
delivery. It is therefore necessary to determine a method of pricing that is
most appropriate for a particular company. All methods need a proper
stock recording system. Five methods are commonly in use .

3.7.1 FIFO (First In, First Out)
This uses the price of the first delivery ofmaterials to the comp any for all
issues of stores until that particular consignment is exhausted . The next
batch delivered is then used for the issue price. This therefore reflect s
good stocktaking practice, issuing the oldest stock first. As this method is
based on actual prices, no fictitious profits or losses arise. Materials
remaining in store at the end of a period are be valued at the late st
delivery price and are therefore closest to up-to-date market values. This
method is acceptable to the Inland Revenue , and is in accordance with
the Statement of Standard Accounting Practice 9.

The FIFO system requires considerable record keeping, and does have
some drawbacks. The issue price of materials may not reflect current
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market values; this means that product costs can lag behind current
market values and different jobs may have different material costs, even
when issues are made on the same day, thus making comparisons
difficult. Fluctuating material prices also have an impact on product costs
and profit: when material prices are rising, product costs are overstated
and profits understated .

3.7.2 LIFO (Last In, First Out)
This uses the price of the last delivery of materials to the company for all
issues of stores until that particular consignment is exhausted . The
previous batch delivered is then used for the issue or 'last in' price until
that has been exhausted or a new delivery received .

As this method is based on actual cost, no fictitious profits or losses
arise. The value of issue is close to current market prices and the
valuation of stock is usually very conservative . The basis of charging
issues may mean that a number of batches in store are only partly
charged to production where a subsequent batch has been received . As
with FIFO, this system is administratively clumsy and comparison
between the cost of different jobs is difficult . This method is not normally
acceptable to the Inland Revenue , and is not recommended by the
Statement of Standard Accounting Practice 9.

3.7.3 Replacement price method
This uses the replacement price on the day of issue to value materials
issued from stores. This means that production is charged at current
prices. As this method does not use actual cost prices, fictitious profits or
losses may arise and cost comparison between jobs is difficult. It is
difficult to keep up to date with replacement prices and this method is not
acceptable to the Inland Revenue and not recommended by the State
ment of Standard Accounting Practice 9.

3.7.4 Average price method
A simple average price may be calculated by adding all the different
prices and dividing by the number of prices. This method is very crude
and should be used only where the value of issues is low. A more
sophisticated approach is to calculate the weighted average price by
multiplying the prices by the quantities for each receipt and then dividing
the total value by the quantities of stock held . The weighted average
price is calculated only after receipt of a delivery of materials and not
after each issue.
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The weighted average method is somewhat simpler to operate than
FIFO or LIFO, and being based on actual costs no fictitious profits or
losses arise. This method is acceptable to the Inland Revenue and is
recommended by the Statement of Standard Accounting Practice 9. It
smooths out price fluctuations and cost comparisons between jobs are
simpler. However, the issue price of materials is often fictitious in so far
as it is not an actual buying in price, and issues may not necessarily be
made at current economic values.

3.7.5 Standard price method
This uses a predetermined (standard) price for all issues and returns of
materials . This method is simple to apply and as price fluctuations are
eliminated the cost of different jobs can be compared. The setting of
standards establishes a measure of control over purchasing operations.
As it is not an actual cost, profits or losses may arise. The greatest
difficulty with this method is in determining the standard price to be
adopted .

Example 3.1

To demonstrate the impact of the different methods of pricing issues. the
following information is used for the three methods requiring most calculation:
FIFO. LIFO and Weighted Average.

Data:

1 June received 100 kilos of materials at £2.00 per kilo
2 June received 100 kilos of materials at £2.20 per kilo
3 June issued 50 kilos
4 June issued 60 kilos

The total stock on 2 June after the deliveries will be:

£
100 kilos @ £2.00 = 200.00
100 kilos @ £2.20 = 220.00

Total stock 200 kilos 420.00

The effect of the three different methods w ill be as follows:

FIFO
The 50 kilos issued on 3 June will be priced at the first receipt price of £2.00 per
kilo. Those issued on 4 June will be priced at £2.00 for 50 kilos. and as that
exhausts the first delivery the remaining 10 kilos will be priced at £2.20 as
follows :



Stock held on 2 June
3 June 50 kilos @ £2.00

Value of remaining stock
4 June 50 kilos @ £2.00

10 kilos @ £2.20

Value of remaining stock (90 kilos)
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£
420.00
100.00

320.00

122.00

198.00

LIFO
The 50 kilos issued on 3 June will be priced at the latest receipt price of £2.20
per kilo. Those issued on 4 June will be priced at £2.20 for 50 kilos. and as that
exhausts the latest delivery the remaining 10 kilos will be priced at £2.00 as
follows :

Stock held on 2 June
3 June 50 kilos @ £2.20

Value of remaining stock
4 June 50 kilos @ £2.20

10 kilos @ £2.00

Value of remaining stock (90 kilos)

£
420.00
110.00

310.00

130.00

180.00

Weighted Average
With the weighted average method. the issue price is calculated on the balance
in hand prior to the issue of the materials:

Stock held on 2 June
3 June 50 kilos @ £2.10 per kilo

Value of remaining stock
4 June 60 kilos @ £2.10

Value of remaining stock

£
420.00
105.00

315.00
126.00

189.00

Note that the issue price on 3 June is calculated by taking the total value of stock
at £420.00 and dividing by the total number of kilos to give the average price of
£2.10 per kilo. If further materials were to be received at a different price the
average price would change when the next issue were made.

Example 3.1 demonstrates in a simple manner how the pricing issue method
affects the issue price and the value of the balance of stock held. Figure 3.2
illustrates the main method of pricing issues with more complex figures and
using a format which is suitable for recording keeping and examination pur
poses. Dramatic price increases have been selected to emphasise the differ
ences.
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Exercises

1. What is meant by perpetual inventory?
2. What are the advantages of continuous stocktaking?
3. What factors should be taken into account when deciding the predetermined

maximum level of an item of stock?
4. From the following data. compute the value of 100 units of closing stock

under both the FIFO and LIFO methods:

1 June Received 200 kilos at £15.00 per kilo
2 June Issued 150 kilos
6 June Received 200 kilos at £16.00 per kilo
9 June Issued 150 kilos

5. From the following stock records. value the stock held at the end of January
using FIFO. LIFO. Replacement and Weighted average price methods .

Date

1 Jan
5 Jan

10 Jan
15 Jan
28 Jan

Purchase
price

£
2.00

2.50

Receipts

1.000

Issues Balance

4.000
500 3.500

4.500
600 3.900
800 3.100

The replacement price on 31 January is £2.60.
6. Describe. and discuss the relative merits of. the various methods that may be

used for pricing the issue of raw materials to production .

(ACCA, June 1986)

7. (a) Outline a suitable system for collecting the material cost of each job in a
manufacturing company employing historic job costing .

(b) Zeppo Ltd manufactures a range of products from one basic material. In
September the opening stock of the material was 650 kilos and. at the
end of the month a physical count revealed a stock of 900 kilos. which
was 250 kilos less than that shown by the inventory records. Except for
the returns to the supplier shown below. all material recorded as being
issued from store was consumed by production .

The material costs £2 per kilo. At the beginning of September the amount
owing to creditors for supplies of this material was £3.800 and during the
month Zeppo Ltd paid these creditors £7.200 and returned £600 of faulty
material. At the end of the month the amount owing to the creditors
concerned was £4.000.

The company operates an historic batch costing system fully integrated
with the financial accounts .

Required:
Ii) Calculate the value of material issued to production during September and

record the month's transactions for the material in a stores account
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show ing both quantities and value. You should clearly indicate the
account into wh ich (or from wh ich) the corresponding entry should be
posted.

(ii) Briefly consider the possible reasons for the stock loss revealed by the
physical count.

(ACCA. December 1980)
8. At the beginning of November the opening stock of a particular component

was 440 units, total value £2,200.

During the month the following supplies were received:

8.11.1979
15.11 .1979
22.11.1979

400 units, total value £1,800
400 units, total value £2,200
400 units, total value £2,400

There is a standard carriage charge included in the above amounts, of
£100 per delivery, for transporting the components to the factory. The
invoice for the goods received on 22 November had not been received by
the end of the month .

Shown below are the issues from store during November:

2.11.1979
9.11.1979

13.11.1979

300 units
50 units

300 units

16.11.1979
20.11.1979
28.11.1979

500 units
20 units
30 units

The components issued on 9 November were used in the general plant
maintenance programme and those issued on 20 November we re incor
porated into plant and equipment being constructed by the company's
engineers to mechanise part of the manufacturing process. All other
issues were made direct to production for inclusion in the output of the
company's products, the issue on 28 November being to replace compo
nents damaged by incorrect handling.

On 21 November 40 units were returned to store from production and, at the
end of the month, the closing stock was 440 units.

Required:
(a) Record the month 's transactions in a stores account for this component

indicating very clearly the account into which (or from whi ch) the
corresponding entry should be posted. You should assume the company
operates an historic batch costing system, fully integrated with the
financial accounts. and uses a first in, first out method of pricing material
issues.

(b) Briefly contrast the effects of using first in, first out with the last in. first
out method of pricing material issues from store.

(ACCA. December 1979)
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4 Costing for Labour

4.1 Methods of Labour Remuneration

To understand labour costing it is essential to have some knowledge of
the different payment methods operated. Specific company schemes
present a variety of methods, but these can be broken down into two
main groups: time based, where workers are paid at a basic rate per hour
for the number of hours worked , and performance based (incentive
schemes), where workers are paid on the basis of output or performance.

4.1.1 Time based
This method is easy to operate and avoids involving the company in the
complicated negotiations which surround most incentive schemes. It is
usual to set a number of normal working hours for a week and any hours
worked in excess of this number are classed as overtime . These additional
hours are paid at a higher rate - for example, time and a half: 1.5 times
the normal hourly rate .

Example 4.1

A worker. who normally works a 40 hour week, is paid £2.00 per hour . Overtime
is paid at time and a half. In one particular week he works 50 hours . What will his
total gross pay be for the week?

40 hours at £2.00 per hour =
10 hours at £3.00 per hour =

Total gross pay

£
80.00
30.00

110.00

As there is no pay incentive for high performance with time based
schem,s, close supervision and control is required . There is no incentive
for workers to increase output, and there is a danger that they may
unofficially operate 'slow' working in order to obtain overtime. Ineffi
cient and efficient employees are paid the same rate as high performers,
which may demotivate the latter.
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To encourage good work performance a company may adopt a high
day rate scheme . Work studies will establish an attainable output figure
above the normal performance, and above normal rates will be paid to
workers for achieving this. It is intended that such a scheme would attract
higher grade workers by providing an incentive.

Problems may arise with high day rate schemes where the specified
output figure is not reached, particularly if the fault is outside the
workers' control - for example, material shortages and machine break
downs . Management must ensure that adequate resources are available
so that workers are not prevented from achieving their output figure .

There are circumstances where time-based schemes are appropriate . It
is not always possible to measure the output of workers , so no targets of
achievement can be set; the nature of the work may be such that care and
precision are required and the company does not want workers to rush. It
is argued also that time based schemes do not have any implications of
exploitation and are more equitable, thus promoting higher morale and a
harmonious industrial relations climate .

4.1.2 Incentive schemes
These schemes relate pay to performance. Because of the intricacies of
some production processes, schemes can be quite complex in their
nature . However, successful schemes attempt to relate pay directly to a
worker 's performance, be fair and achievable and easy to administer and
understand. The implementation of such schemes will require negotia
tions and agreement with employees and any trade union s. This may take
considerable time to achieve , with amendments being made to manage
ment's original proposals.

Incentive schemes present advantages by improving morale and
increasing production through reward for extra effort. The potential for
higher pay could attract more efficient workers and , in reducing the cost
per unit, allow a company to be more competitive.

There are , however, difficulties in implementing incentive schemes,
particularly in determining the required performance levels. Workers
may regard specified rates as negotiable and any change in the produc
tion process may result in a fresh round of negotiations, and possibly
disagreements and delays .

There are various schemes in operation, some closely tailored to a
company's own needs. Typical examples of the more straightforward
schemes are straight piecework and premium bonus.

4.1.2.1 Straight piecework
This is where the employee is either paid an agreed rate per unit for the
number of units he/she produces or a piecework time allowed for each
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unit. The worker is paid for the piecework hours of production, and
piecework time is not the same as actual hours of work .

Example 4.2

The hourly rate for a worker is £2.50 per hour with an agreed rate of production
of 250 units per hour. A worker produces 3.000 units in 8 hours.

If the worker is paid piecework on the basis of production. the piecework
earnings will be the number of units produced multiplied by the rate per unit. As
the rate per unit is £0.01 (£2.50 -7- 250 units) the worker will receive £30.00
(3.000 units x £0.01).

If the calculation is done on piecework hours it will be:

Units produced

Hourly rate of production

12 piecework hours x £2.50 = £30.00

Variations of straight piecework may guarantee a day rate. This
minimum rate will be paid if piecework earnings fall below it. The
advantage is that workers are protected from loss of earnings through no
fault of their own, for example material shortages and machine break
downs.

Another variation is differential piecework, where the piecework rate
changes at different levels of performance, usually measured as the
number of units produced in 1 hour.

Although piecework schemes may be favoured because of the claimed
advantages of high incentives, increased productivity and the possible
reduction in the need for close supervision, the disadvantages may be
onerous. Negotiations over piecework rates and allowances can be
acrimonious and cause much delay and disruption . Schemes can be
administratively difficult to monitor and operate and the complexities
may lead to incorrect payments to workers. Often control systems have
to be implemented to prevent abuse of the scheme .

4.1.2.2 Premium bonus
These schemes give a time allowance for a job and the time actually taken
is compared with it. A bonus is paid to the workers on the time saved .
The bonus is in addition to the normal daily rate , and therefore an
incentive is offered to the workers for high achievement.
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As the daily rate will be paid even if the time taken exceeds the time
allowed, protection is given on the minimum amount of pay the
employee receives .

4.2 Recording and Costing

The proper recording and payment of wages and control of labour costs
are critical activities within a company. Procedures should be imple
mented and maintained to:
1. Ascertain the actual number ofhours spent by workers on the factory

premises . This permits control of attendance , payment of wages and
control of labour costs charged to production activities. The term
'gate keeping ' is used to refer to the records of hours spent on the
factory premises, and in many companies a clock card is used, with
each worker having an individual clock number.

2. Allow a detailed analysis of labour costs to show the production and
other activities on which the cost was incurred. The time attributed to
production activities should be reconcilable with the gate times.

4.3 Time Sheets and Job Cards

For recording time spent on production acuvities , a system must be
devised to provide the maximum information required by the company
for the costing system, but not incurring large administrative costs. There
are two main methods of recording labour time. One is related to each
individual employee through the use of time sheets. The other is related
to each job through the use of job cards or piecework tickets .

4.3.1 Time sheets
These are prepared on a weekly or daily basis, employees completing the
time sheets themselves and being countersigned by their supervisor.
Daily time sheets encourage accurate recording and control , but lead to
high volumes of paperwork and high administrative costs. Weekly time
sheets are administratively more economical, but as employees tend to
complete them at the end of the week, the accuracy of the information is
influenced by their memories or imagination .

4.3.2 Job cards
A job card refers to a single job or batch. As emplo yees complete their
individual tasks on the job they record the time spent. A job card
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therefore shows a number of different employees' times , reflect ing the
passage of the job through a series of production processes.

4.3.3 Piecework tickets
These tickets refer to each stage of manufacture , so each job has a
number of piecework ticket s attached to it. This method increases the
paperwork, but also permits the piecework tickets to be used promptly
for wage calculation.

4.4 Wages Office Procedure

A payroll must be prepared giving details of every employee's pay. The
gross wage is calculated from the clock cards for day rate and premium
bonus workers and for the calculation of overt ime payments. Piecework
tickets and job cards are used to calculate payments to workers on
incentive schemes. An employee's record card is maintained to show the
remuneration det ails of each employee, including rates, allowances, tax
codes and statutory dedu ctions (see Figure 4.1).

Fig 4.1 Typical labour recording system

CLOCK CARDS JOB CARDS
Attendance time Job t ime
recorded recorded

"'/
RECONCILIATION OF
ATTENDANCE AND
JOB TIMES

~
CALCULATION OF
TOTAL LABOUR COST

~
~

WAGES CALCULATED LABOUR COSTS
AND PAID ANALYSED FOR

ENTRY INTO COST
RECORDS
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Exercises

1. What are the advantages and disadvantages of piecework schemes?
2. How are job cards used within a company?
3. A company operates a piecework scheme where the hourly rate is £3.00 per

hour and the agreed rate of production is 600 units per hour. In an 8 hour day a
worker produces 7,200 units . Calculate the piecework hours and the worker's
pay.

4. What are the advantages and disadvantages of group incentive schemes?
5. The management of Fessil Ltd is reviewing alternative methods of remune

rating its factory workers. At present all such employees are paid on a time
rate basis and one suggest ion being considered is the introduction of a
piecework incentive scheme with a guaranteed weekly wage .

Required:
(a) Describe TWO situat ions where piecework incentive schemes are unsuit

able and the time rate method of remuneration more appropriate .
(b) Discuss the advantages and disadvantages to management of introducing

and operating a piecework incentive scheme .

(ACCA. December 19801



34

5 Integrated and Interlocking
Accounts

5.1 Cost Accounting Systems

All business organisations, unless they are very poorly run , must keep
some form oi financial accounting system . With some organisations (such
as limited companies), there are very strict legal requirements; even with
a person doing business on their own account the tax man will expect to
see some form of financial records. In addition to the financial accounts
many firms will keep cost accounts. Many firms will therefore need to
keep two sets of books :
1. A financial accounting system, for recording such items as the

purchase of raw materials, payment of expenses and the revenue
collected .

2. A costing system, so that the total production costs can be accumu-
lated and allocated to cost units .

There are a number of connections between these two systems. When a
company purchases materials and records the transaction in the financial
accounting system, those materials will form part of the cost of the
product in the cost accounting system.

If you are going to maintain two systems you must ensure that they
agree. It would not make sense to show different profits for a financial
period from the two systems without being able to reconcile the
differences. There are two ways of maintaining a cost accounting system
to ensure that it agrees with the financial accounting system:
1. Integrated accounts , whereby the financial and cost accounts are

combined through one unified accounting system. Only one ledger is
kept, and this provides financial information for the preparation of
financial statements as well as cost information for management. This
system has the great advantage of not requiring any reconciliation
between the cost profit and financial profit at the end of a period.

2. Interlocking accounts, whereby separate ledgers are maintained for
financial and cost accounting. There are variations of the system, but
normally the separate ledgers each have a control account which
serves to interlock the two ledgers : there is a Cost Ledger Control
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Account in the Financial Ledger and a Financial Ledger Control
Account in the Cost Ledger.

5.2 Integrated Accounts

There are three main advantages of integrated accounts :
1. Only one ledger needs to be maintained, and no reconciliation

between the financial and cost accounts is required .
2. The information generated can be used for cost and management

purposes and for financial reporting.
3. The amount of clerical work is reduced , and computer applications are

easier .
The two main disadvantages of integrated accounts are :
1. The rules relating to stock valuation for the financial accounts (lower

of cost or net realisable value) may conflict with the methods used for
cost valuation .

2. Cost and management accounting may require certain treatment of
specific items which are not required for financial purposes . For
example , overheads will normally be charged to production on a
predetermined overhead rate (see Chapter 7).

The actual accounts used in any system will vary according to the size of
the company and the nature of its system. In Figure 5.1 overleaf a very
simplified illustration is given so that the main principles may be
appreciated. The Overhead Control Account represents what would be a
number of individual overhead accounts, and fixed assets have been
ignored for the purposes of simplicity.

The general procedure in an integrated system is:
1. Raw materials are purchased and the Creditors Account will be

credited and the Stores Control Account will be debited.
2. Wages are paid and the Bank Account is credited and the Wages

Control Account is debited.
3. As production continues , so materials will be issued from stores with a

credit to the Stores Control Account and a debit to Work in Progress
Control Account. Indirect materials will be debited to the Production
Overhead Control Account.

4. Wages will be credited to the Wages Control Account with direct
wages being debited to the Work in Progress Control Account and
indirect wages to the Overhead Control Account.

5. Completed units will be credited to the Work in Progress Control
Account at the production cost and debited to Finished Goods
Control Account.
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6. The Finished Goods Control Account and the Overhead Control
Account will be transferred to the Profit and Loss Account.

7. By recording sales with a debit to the Debtors Control Account and a
credit to the Profit and Loss Account, the profit for the period can be
calculated .

Figure 5.1 shows the system in a very simplified form, and the following
worked example (Example 5.1) will demonstrate the operation of the
system .

Example 5.1

A company is operating an integrated accounting system and at the beginning of
a financial period the opening balances are:

Raw materials
Work in progress
Finished goods
Debtors
Expense creditors
Trade creditors (materials)
Bank
Fixed assets

[

340
90

154
490

100
600

[

150
340

During the financial period the following transactions take place:

Purchase of materials
Direct wages paid
Raw materials issued:

To production
To maintenance

Material returns from production
Direct wages incurred
Administration costs incurred
Selling costs incurred
Production overhead incurred
Sales
Receipts from debtors
Payments to expense creditors
Payments to trade creditors
Cost of finished goods sold

Notes:

[

220
125

205
10
5

136
84

112
207
840
795
345
365
515

(a) Depreciation is charged at 2% of cost.
(b) Production overhead was absorbed at 150% of direct wages incurred .
(e) Work in progress was valued at the end of the period at [100.
(d) Adm inistration and selling overheads incurred are charged in full.
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Solution

Stores control account

£

Balance
Creditors
Work in progress

Balance blf

£

340
220

5

565
350

Work in progress
Production overhead
Balance clf

205
10

350

565

Work in progress control account

Balance
Wages
Stores
Production overhead

Balance blf

Finished goods control account

Balance
Work in progress

Balance blf

Debtors account

Balance
Sales

Balance blf

£

90
136
205
204

635

100

£

154
530

684
169

£

490
840

1.330

535

Stores returns
Finished goods
Balance clf

Cost of sales
Balance elf

Bank
Balance elf

£

5
530
100

635

£

515
169

684

£

795
535

1.330
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Bank
Balance

Trade creditors account

Bank
Balance

£

345
208

553

£

365
195

560

Balance b/f
Administration overhead
Production overhead
Selling overhead

Balance b/f

Balance b/f
Stores control

Balance b/f

£

150
84

207
112

553
208

£

340
220

560

195

Bank account

£ £

Balance blf 100 Wages 125
Debtors 795 Trade creditors 365

Expense creditors 345
Balance c/f 60-

895 895
Balance b/f 60

Fixed assets account

Balance

Balance b/f

£

600

600

588

Profit and loss
Balance c/f

£

12
588

600
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Wages control account

£ £

Bank 125 Wo rk in progress 136
Balance 11-

136 136
Balance blf 11

Production overhead control account

Stores
Expense creditors

Balance blf

£

10
207

217

13

Wo rk in progress
Balance elf

£

204
13

217

Administration overhead control account

Expense creditors

Selling overhead control accoun t

Expense creditors

Sales account

Profit and loss

£

84

£

112

£

840

Profit and loss

Profit and loss

Debtors

£

84

£

112

e
840
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Cost of sales account

Finished goods

Profit and loss account

Cost of sales
Administration
Selling overhead
Depreciation
Profit for period

£

515

£
515
84

112
12

117

840

Profit and loss

Sales

£

515

£
840

840

5.3 Interlocking Accounts

In this system, the financial accounting ledger is maintained in the
normal way with the debit and credit entries being made within the
financial ledger , but no double entries span the two ledgers. The
financial ledger will have a Memorandum Account known as the Cost
Ledger Control Account which has posted to it all items which are to be
transferred to the cost accounting system .

In the cost ledger there will be all the accounts for costing pur
poses - e .g., Stores Ledger Control, Wages Control. There will also be a
Memorandum Account known as the General Ledger Control Account.
This account ensures that the cost ledger is self balancing as it is a part of
its double entry system. It should also agree , but on opposite sides, to the
Cost Ledger Control Account in the financial ledger , thus providing the
interlocking.

A typical entry in the financial ledger which interlocks with the cost
ledger is the purchase of raw materials. In the financial ledger, the
Creditors Control Account will be credited and the Purchases Account
debited. In addition, the Cost Ledger Control Account will be debited.
In the cost ledger, the Financial Ledger Control Account will be credited
and the Stores Control Account debited . In Figure 5.2 a very simple
example is given so that the main principles may be understood.
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The following simple example shows the entries in the cost ledger for a
financial period.

Example 5.2

A company operat ing an interlocking system has the following balances at the
beginning of a financial period:

Financial ledger control
Stores ledger control
Work in progress control
Finished goods control

The following information is available for the period :

Raw materials purchased
Direct wages
Indirect wages
Admin istration expenses
Selling expenses
Production expenses
Stores issues - production

- maintenance
Production overheads absorbed
Factory cost of f inished goods
Cost of fin ished goods sold
Sales

£

596
1.760

944

£
3.300

£
4.180
2.675

420
1.186

725
625

2.862
173

1.140
7.395
9.162

10,700

Adm inistration and selling overheads are charged in full for the period .
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Solution

Fmancml redgerconuol account

£: £:

Sales 10,700 Balance b/f 3,300
Balance elf 3,146 Purchases 4,180

Wages 3,095
Administration expenses 1,186
Selling expenses 725
Product ion expenses 625
E'rofit 735

--
13,846 13,846

--
Balance b/f 3,146

Stores ledger control account

e £:

Balance b/f 596 Work in progress 2,862
Financial ledger control 4,180 Production overhead 173

Balance elf 1.741
--

4,776 4,776
--

Balance b/f 1.741

Work in progress control account

£: £:

Balance b/f 1.760 Finished goods 7,395
W ages 2,675 Balance elf 1,042
Stores 2,862
Production overhead 1,140

--
8.437 8.437
--

Balance b/f 1,042

Finished goods control account

f £:

Balance b/f 944 Cost of sales 9,162
Work in progress 7,395 Balance elf 363
Administrat ion 1,186

- -
9,525 9,525--

Balance b/f 363
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Production overhead control account

r (

Wages 420 Work in progress 1.140
Expenses 625 Profit and loss 78
Stores 173

--
1.218 1.218

Adm inistration overhead control account

Financial ledger control

Selling overhead control account

Financial ledger control

Wages control account

Financial ledger cont rol

Cost of sales account

(

1.186 Finished goods

(

725 Cost of sales

(

3.095 Work in progress
Production overhead

3.095

(

1.186

(

725

(

2.675
420

3.095

Finished goods
Selling overhead

(

9.162 Profit and loss
725

9.887

(

9.887

9.887
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Profit and loss account

£ £

Cost of sales 9,887 Sales 10,700
Production overhead under-

absorbed 78
Profit 735--

10,700 10,700

Closing trial balance

£ £

Financial ledger control 3,146
Stores ledger 1.741
Work in progress 1,042
Finished goods 363

--
3,146 3,146

5.4 Reconciliation of Financial and Cost Ledgers

Some items appearing in the financial accounts will not appear in the cost
accounts in an interlocking system . Examples are the purchase of a fixed
asset, receipts of interest and dividends and profit on the sale of fixed
assets. In addition certain transactions , such as depreciation and stock
valuations, may be treated differently. Periodic reconciliations of the
profits revealed by the two systems is necessary . The steps to follow are :

1. Begin with the cost profit.
2. Adjust for items appearing in the financial accounts, but not the cost

accounts .
3. Adjust for any items appearing only in the cost accounts. This is

unusual, but there may be notional charges for such items as rent.
4. Adjust for the different treatment of certain items such asdeprecia

tion and stock .

Example 5.3

A company's trading and profit and loss account is as follows :
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Trading and Profit and Loss Account for the period ended . . .

£
Sales
Profits on fixed assets
Discounts received

£
37,600

1,120
135

38,855

Purchases
Less closing stock

Direct wages
Factory expenses
Admin istration expenses
Selling expenses
Depreciation

Net profit

12,604
2,036

10,568
5,200
6,124
2,675
4,038

500 29,105

9,750

In the cost accounts, the profit is shown as £9,200 based on the follow ing
information:

(a) Value of closing stock £2,200
(b) Selling expenses charged £3,600
(c) Depreciation £550
(d) Factory expenses charged £5,971

Reconciliation of prof its

Profit as per cost accounts
Add items not appearing

Discounts received
Profits on fixed assets

Adjust for difference in treatment
Closing stock
Selling expenses
Depreciation
Factory expenses

Profit as per financial accounts

Exercises

£
9,200

135
1,120

10,455

(164)
(438)

50
(153)

9,750

1. Explain the main differences between interlocking and integrated accounts.
2. Explain, with examples, why differences arise between the profits in the

financial and cost accounts in an interlocking system.
3. CD Ltd, a company engaged in the manufacture of specialist marine engines,

operates an historic job cost accounting system wh ich is not integrated wi th
the financial accounts.
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At the beginning of May 1980 the opening balances in the Cost Ledger were :

Stores ledger cont rol account
Work in progress Control account
Finished goods control account
Cost ledger control account

£
85,400

167,350
49,250

302,000

During the month the following transactions took place :

Materials : Purchases
Issues
- to production
- to general maintenance
- construction of manufacturing

equipment
Factory wages : Total gross wages paid

£
42,700

63,400
1,450

7,650
124,000

£12,500 of the above gross wages were incurred on the construction of
manufacturing equipment, £35,750 were indirect wages and the balance
were direct.

Production overheads :
Actual amount incurred, excluding items shown above, was £152,350 ;
£30,000 was absorbed by the manufacturing equipment under construc
tion and under absorbed overheads written off at the end of the month
amounted to £7,550.

Royalty payments :
One of the engines produced is manufactured under licence. £2,150 is the
amount which will be paid to the inventor for the month's production of
that part icular engine .

Selling Overheads : £22,000
Sales: £410,000 .
The company's gross prof it margin is 25% on factory cost.

At the end of May stocks of work in progress had increased by £12,000. The
manufacturing equipment under construction was completed within the
month, and transferred out of the cost ledger at the end of the month.

Required:
Prepare the relevant control accounts, costing profit and loss account, and
any other accounts you consider necessary to record the above transactions
in the cost ledger for May 1980.

(ACCA, June 1980)
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4. Below are incomplete cost accounts for a period for which final accounts are
to be prepared:

Stores ledger control

£ £
Opening balance 6.000 (ii) Job ledger control 19.000

(i) General ledger
control 27,000

Production wage control

(iv) General ledger 25,000 (v)
control (vi)

Production overhead control

(iii) (x)
(vi)
(vii) General ledger

control 19,000

Job ledger control

Opening balance
(ii) Stores ledger

control
(v)
(x)

20,000 (xi)

19,000

Selling and administration overheads

(viii) General ledger
control

Cost of sales

(xi)
(xii)

12.000 (xii)
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Sales

General ledger control

(ix) Sales

(xi) General ledger
control

110,000 Opening balance
(i) Stores ledger

control
(iv) Production wages

control
(vii) Production over

head control
(viii) Selling and admin

istration overhead

110,000

26,000

27,000

25,000

26,000

12,000

The closing stock balances are:

Stores ledger £12,000
Job ledger £10,000

80% of the production wages incurred are charged directly to jobs.
Production overheads are absorbed at a predetermined rate of 150% of
direct wages, and selling and administration overheads at 10% of sales.

Required:
(a) Identify any distinguishing features of the cost accounting system.
(b) Complete the cost accounts for the period, by listing the missing

amounts, determining the profitl(loss). and showing the balances to be
carried forward to the following period.

(e) Provide a brief description of the accounting entries numbered (i) to (xii).

(ACCA, December 1986)
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6.1 Introduction

At some point, a company may wish to know the total cost of a particular
product or service . The records kept of direct costs, such as materi als and
labour, enable these costs to be identified with specific units . However, a
company also incurs indirect expenses, such as rent and rates, light and
heat , insurance and salaries of supervisors . Some method must be found
to charge a fair share of these indirect expenses, known as overheads , to
individual cost units to find the total cost of each unit.

The total cost of a unit may be required so that the company can set
the selling price by adding a fixed percentage. This is very useful if the
company is doing jobb ing work or contract work where each job is
different and therefore a common sales price cannot be used . Some
people contend that the true profitability of different products cannot be
ascertained unless the total cost is known . This is an issue that we will
discuss at length in Chapter 16. It is certainly true that for controlling
costs, fixing prices, submitting tenders, predicting future activities and
making other decisions, management may find that knowledge of the
total cost of a product is extremely valuable .

If a company consisted of only one production department and
manufactured only one product, the method of sharing the overheads for
a period of time over these products would be a straightforward task.
The total overheads for the period could be divided by the number of
cost units produced in that period to give an average overhead cost per
unit . This figure can be added to the direct costs per unit to give a total
cost.

In practice, organisations are far more complex than this. There may
be a number of different departments (departments are called 'shops' in
some industries) carrying out a range of activities. Some
departments - the service cost centres - may not be directly engaged in
manufacturing, but provide support such as maintenance facilities or the
storage of raw materials and finished goods . Also the products
themselves may vary, and spend differing lengths of time in the
individual production departments, thus making unequal demands upon
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resources. In these instances, ways must be found to share the total
overheads of the company fairly over the production departments and
then over the cost units passing through them .
Absorption costing is a technique which allows us to charge overheads to
cost units by means of rates separately calculated for each cost centre. It
seeks to provide a solution to two problems:

1. How to share the total overheads of the company over the various
production departments .

2. How to share the overheads for a particular production department
over the various products passing through it.

In this chapter we look at the first problem - the sharing of overheads
over the various production departments. The examples are drawn from
a manufacturing environment, although absorption costing is used in
other industries. In this chapter production overheads are examined,
leaving consideration of non-production overheads, such as administra
tion and selling overheads, to Chapter 7.

6.2 Overheads - Classification and Collection

Overheads are those costs which cannot be identified directly through the
costing system with a job, product, batch or service, and therefore are
the total of indirect materials, indirect labour and indirect expenses .

The definition a company uses for a cost unit affects what is classified
as an 'overhead' . If a construction company is erecting a new building, it
may regard it as the cost unit and such costs as supervision, site
administration and power - normally regarded by a manufacturing con
cern as overheads - will be direct costs for that building. The construc
tion may consist of a number of separate buildings, each regarded as a
cost unit in its own right , thus requiring a different definition of
overheads.

A further example is that of a special machine which may have been
purchased . If it is used specifically on one particular job it is a direct cost,
but if it is used on a number of jobs it should be considered as an
overhead .

.Another problem arises where it has been decided to work overtime
on a particular job , with a premium paid to the workforce. The overtime
premium is a direct cost if the customer's request necessitated the
overtime working . If the overtime was to permit a general backlog of
work to be cleared, however, the premium should be considered as an
overhead cost.
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Overhead costs are normally channelled throu gh the accountancy
system as part of established procedures. It is usual to classify the
overheads by nature (e .g. , indirect materials, depreciation , salaries) and,
if possible, by cost centre.

When the overhead costs have been collected , they fall into two
categories. There are those overhead costs which, in their entirety, can
be clearly ident ified with one cost centre which are termed cost centre
direct costs. Oth er overheads, which cannot be ident ified with only one
cost centre, must be shared over the relevant cost centres. These two
types of overhe ad costs requ ire differing treatments, known as allocation
and apportionment.

6.3 Cost Allocation

Overhead costs which can be allocated cause few probl ems and students
should tackle these first in an examination question .
To allocate an overhe ad cost, the cost centre must have caused the
overhead to have been incurred, and the exact amount must be known.

The ability to allocate overhead costs depends, to some extent, upon
the sophistication of the costing system. No matter how good the system
is, however , there will always be a major prop ort ion of overheads which
cannot be identified with one departm ent and therefore must be
apportioned.

6.4 Cost Apportionment

The process of sharing overhead costs amongst two or more cost centres,
in proportion to the estimated benefit they receive, is known as cost
apportionment.

What constitutes a fair basis on which to apportion the overhead cost
differs according to the nature of the overhead and the type of organisa
tion ; there are some methods which are widely accepted as equitable. A
typical example is rent, where it is normal to share the total cost over the
various cost centres on the basis of the floor space occupied. Deprecia
tion may be apportioned on the basis of the book value of the plant and
machinery .

6.5 Overhead Analysis

To charge overheads to cost centres a statement known as an overhead
analysis is prepared. This shows the overheads by their nature (e .g., rent,
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rates, salaries) and the total cost of each one . The various cost centres are
shown, and by a process of apportionment and allocation the individual
overheads are charged to the cost centres .

The cost centres to which overheads are to be allocated and appor
tioned in the first instance are both production and service cost centres .
Production cost centres are those where the cost units pass through that
centre for work to be carried out on them. Service cost centres, such as
the Maintenance Department, canteen and Stores, support the produc
tion cost centres, but no cost units pass through them. As all overheads
are charged , finally, to the cost units, the total overheads of each of the
service cost centres must be shared over the production cost centres . The
overhead analysis ensures this in a straightforward and systematic way.

The six stages in constructing an overhead analysis are :

1. List overheads vertically by their nature - e.g ., rent, salaries.
2. Show cost centres horizontally at the top of the page, both production

cost centres and service cost centres.
3. Allocate overheads to those cost centres where the amounts and

destinations are known with certainty.
4. Apportion the remaining overheads to all cost centres on the basis of

the estimated benefit they receive.
5. Total the overheads for all of the cost centres.
6. Allocate and apportion service cost centres to production cost centres .

Example 6.1

The Rubton Co. has a factory w ith three departments : press shop. assembly
shop and canteen. The overhead costs for a 12 month period are:

Rent and rates
Heat and light
Repairs to plant and machinery
Depreciation of plant and machinery
Stock - fire insurance premium
Indirect material
Indirect wages

£
60.000
30.000
30,000
15,000
15.000
2,500

12,500
14.800
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The following additional info rmation is available :

Area - square feet
No. of employees
Indirect wages
Indirect materi als
Value of plant
Value of stocks

Press shop

1,500
10

£3,000
£5,000

£120,000
£75,000

Assembly

1,000
15

£3,800
£7,500

£100,000
£75,000

Canteen

500
5

£8,000

£80,000

An overhe ad analysis must be constructed , the first figures being inserted
are for those overheads which can be allocated to the cost centres - in
this case, indirect wages and indirect materi als, The other overheads are
then apportioned on the basis shown in Figure 6.1,

In some instances, it may be possible to argue for a different basis of
apportionment than that used in Figure 6.1, although the method shown
would appear to be 'fair' .

Fig 6.1 Overhead analysis

Overhead Basis Total Press Assembly Canteen

£ £ £ £

Indirect
mater ials Alloc 12,500 5,000 7,500

Indi rect
labour A lloc 14,800 3,000 3,800 8 ,000

Rent Area 60,000 30,000 20 ,000 10,000
Heat/ light Area 30 ,000 15,000 10,000 5,000
Repairs Value of plant 30,000 12,000 10,000 8,000
Deprectn Value of plant 15,000 6,000 5,000 4,000
Salaries Number

Emp b 15,000 5,000 7,500 2,500
Insurance Value 2,500 1,250 1,250 -

77,250 65,050 37 ,500
Canteen Number

Empls 15,000 22,500 (37,500)

179,800 92,250 87 ,550 -
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Notes

1. To apportion the overheads the total figure must be shared in proportion over
the three departments. For example, rent is shared on the basis of area, so
the £60,000 is divided by the total area of 3,000 sq ft area, and the charge per
sq ft is multiplied by the space occupied by each department. For the press
shop, this is £20 x 1,500 sq ft.

2. The overheads for the canteen have been apportioned by sharing the total of
£37,500 in proportion to the number of employees in the production
departments, 10:15.

Having allocated and apportioned all the overheads to each of the cost
centres , the canteen overheads must be apportioned to the production cost
centres, This has been done on the basis of the number of employees in
the production cost centres, ignoring those employed in the canteen. This
method may be contentious as not all employees will use the canteen , but
it is almost certain that the canteen employees themselves will eat there ,
In the absence of further information, which may be costly to collect, the
method used is acceptable because of its simplicity. If a more sophisti
cated basis is required, there are a number of more rigorous methods to
apportion the costs of service cost centres which are examined in the next
section ,

6.6 Service Cost Centres

In most companies, there are a number of service cost centres (such as
maintenance and stores) supporting the production cost centres . The
overheads for these service departments must be apportioned to the
production cost centres so that a full charge for all overheads incurred by
the company can be made to the cost units. The basis for apportionment
should be as fair as possible, but possible bases are:

Basis of apportionment
No. of employees
Material requisitions
Maintenance labour hours

Service cost centre
Canteen, Personnel Dept
Stores
Maintenance Dept

Before the service departments' costs can be apportioned , the total
departmental costs must be calculated. There are three different forms of
relationship which can take place between service departments and/or
production departments. Each form of these relationships requires a
different accounting treatment.
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6.6.1 Service to production departments only
This is where the service department carries out work only for production
departments , and no other service department receives any benefit. Even
in the simplest organisation this form of relationship is unlikely to arise ,
but you may find such a question in an examination . In such an event, the
total service department costs are spread over the production depart
ments en a fair basis of apportionment.

6.6.2 Service departments working for other service departments
In this case, one service department provides a service for other
departments , both production and service , but it is a one way relation
ship - the original service department does not get reciprocal support
from the other service departments. For example , in an organisation with
two service departments in addition to production cost centres, Service
Department A may be providing a service to Service Department B as
well as Production Departments, but B does not provide a service to A.
In this instance, the costs of Service Department A are apportioned first,
to ensure that Service Department B bears a part of its fair share of all
overheads. The total cost of Service Department B is then shared over
the production cost centres as in Example 6.2.

Example 6.2

A company has two product ion departments and two service departments.
Service Department A provides services for Service Department B, but the latter
gives support only to the production departments. The overheads for both
service departments are to be apportioned equally over the departments
enjoying their services. An overhead analysis has been completed to arrive at the
tota l overheads for each of the four departments.

Total overheads
Secondary

apportionment
Service Dept A

Subtotal
Service Dept B

Production Dept
overheads

Production Production Service Service
Dept 1 Dept 2 Dept A Dept B

£ £ £ £

10,000 20,000 3,000 2.000

1.000 1.000 (3.000) 1.000

11.000 21.000 3.000
1.500 1,500 (3,000)

Total 12,500 22.500
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6.6.3 Reciprocal services
Where two or more service departments provide services for each other
as well as for the production departments , this is known as reciprocal
services. The total cost of one Service Department cannot be found until
the charge for the second Service Department is calculated. But the
charge for the second Service Department is not known until a share of
the overheads from the first Service Department has been apportioned to
it. There are a number of ways of dealing with this apparently insoluble
problem and we will consider them by looking at the simplest first.

6.6.3.1 Elimination method
Using this method, the cost effects of the reciprocal services are ignored .
A specified order of apportioning each department's overheads is used ,
normally taking the department with the largest overheads first, and no
return charge is made from other departments .

This makes the process very simple . It can be argued that the method
does lead to inaccuracies and should not be used; however , the process of
apportionment is only arbitrary and , unless significant differences are
going to arise, this method is acceptable.

In the elimination method the Service Department with the largest
cost is normally apportioned first and thus eliminated from all future
calculations. The remaining service departments are then apportioned in
a similar manner. Some examination questions may give a specified
order for closing the service departments , and you should adhere to this .

Example 6.3

Data for apportionment of service department overheads

Service depts

NO.1 NO.2

Production depts

No.3 No.4

Proportion for apportioning
Service Dept 1 10% 40% 50%

Proportion for apportioning
Service Dept 2 20% 40% 40%

f f f f

Overhead costs 5,000 3,000 18,000 16,000
Apportionment of Service Dept 1 (5,000) 500 2,000 2,500
Apportionment of Service Dept 2 (3,500) 1,750 1,750

Total 21,750 20,250
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Note that the final apportionment of the total overheads for Service
Department 2 is to the production departments only in the ratio to the
benefits they receive.

6.6.3.2 Repeated distribution or continuous allotment method
In this method, the appropriate proportion of the costs of the first service
department are apportioned to the second service department, then the
costs of this department are apportioned to all the other departments,
including the first service department. This process of reapportioning the
overheads continues until the amount remaining in anyone service
department is insignificant. Example 6.4 uses the same figures as in the
elimination method explained in Example 6.3.

Example 6.4

Service depts Production depts

NO.1 No. 2 No. 3 NO.4
£ £ f f

Overhead costs 5,000 3,000 18,000 16,000
Apportion Service Dept 1 (5,000) 500 2,000 2,500

Subtotal 3,500 20,000 18,500
Apportion Service Dept 2 700 (3,500) 1AOO 1AOO

Subtotal 700 21 AOO 19,900
Apportion Service Dept 1 (700) 70 280 350

Subtotal 70 21,680 20,250
Apportion Service Dept 2 14 (70) 28 28

Subtotal 14 21.708 20,278
Apportion Service Dept 1 (14) 7 7

Total 21.715 20,285

Notes

1. The total overheads for the two production departments (£21,715 and
£20,285) is the same as the commencing figure of overhead for the four
departments (£42,000).

2. The first apportionment of service department overheads can be done in any
order ; it will make no difference to the final result.

3. When the repeated reapportionment reduces the service department over
heads to insignificant amounts , they can be rounded up.
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6.6.3.3 Algebraic method
In this method, an equation must be constructed for each Service
Department to show the total overhead costs for that department,
including its share of other service department overheads. The same data
is used as in Examples 6.3 and 6.4.

Let a = total overheads for SOl when SD2 has been apportioned
Let b = total overheads for SD2 when SO1 has been apportioned
Therefore a = £5,000 + 0.20b

and b = £3,000 + O.lOa

This data can be rearranged to obtain the following equations:

a - 0.20b = £5,000
b - O.lOa = £3,000

The value of either a or b must be calculated by converting one of them
to the same value, and thus cancelling from the equations. This can be
done by multiplying the first equation by 5 and adding the results:

5a -b = £25,000
b -O.lOa = £3,000

4.9a = £28,000
a = £28,000

4.9
a = £5,714

This result can be used to complete the overhead apportionment.

Example 6.5
Service depts

NO.1 No.2
£ £

Production depts

No.3 No.4
£ £

Overhead costs
Apportion Service Dept 1

Subtotal
Apportion Service Dept 2

Total

5.000
(5,714)

(714)
714

3.000
571

3,571
(3.571)

18.000
2,286

20,286
1,428

21.714

16,000
2.857

18,857
1,429

20.286
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Notes on the three methods

The repeated distribution method and the algebraic method give approximately the
same results. although sometimes there may be a small discrepancy.

Examination questions should make it clear as to which method is to be applied. If in
doubt. fall backon the safest maxim for students. which is to use the method that you
know best!

Exercises
1. Explain what is meant by :

(a) Cost allocation.
(b) Cost apportionment.

2. What are the stages in constructing an overhead analysis?
3. Describe the THREE methods whereby Service Department overheads can be

apportioned when there are reciprocal services .
4. Construct an overhead analysis from the following data to find the total

overheads of the two production departments. Use the elimination method to
apport ion the service departments overheads.

Overheads for period

£

Rent 1.600
Heat and light 160
Machine depreciation 2.000
Machine insurance 80
Indirect materials 100
Indirect labour 400

Stores Maintenance Production depts

No. 1 No. 2

Area (sq met res) 50 150 300 300
Machine value £5.000 £20.000 £15.000
Indirect materials £20 £20 £30 £30
Indirect labour £50 £50 £200 £100
Apportion

Maintenance 10% 40% 50%
Stores 50% 50%
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5. SP
SP pic is engaged mainly in retailing fashion and leisure wear , camping
equipment and protective cloth ing. The company's head office and ware
house are located on the east coast and the 50 shops it operates are divided
into three divisions as follows :

Division

North-west
West
South

No. of shops

16
13
21

Servicing of the shops is undertaken from the head office for :

* personnel and staff training;
* window display, sales promotion and advertising;
* warehousing and distribution - no goods are delivered direct to the

shops from the manufacture rs.

Costs for the three service functions are budgeted for the next financial year,
as shown below, and it is desired to determine methods of apportioning
these costs to the three retailing divisions.

Wages
Transport
Other costs

Personnel and
staff training

£000
40

9
8

Window display,
sales promotion
and advertising
£000

65
30

135

Warehousing and
distribution

£000
140
115
30

Other information available from the budget for the next financial year is as
follows :

North-west West South Total
£000 £000 £000 £000

Sales 2.760 2,320 4,120 9,200
Cost of goods sold 1,154 978 1,668 3,800
Branch wages 422 358 645 1,425
Divisional administration 45 45 53 143

You are required to:
(a) prepare a statement showing how you would apportion the costs of the

service funct ions to each of the retailing divisions ;
(b) explain, in a brief report , why you have selected the bases of apportion

ment that you have used in (a) above, and state any limitations.

(CIMA, May 1986)
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6. Factory
(a) In a factory with four Production Departments and two Service Depart

ments, the operating costs for the month of October were as shown
below. The cost of running the canteen is apportioned to each depart
ment on the basis of the estimated use of the canteen by the employees
ir, .ach department. Similarly, the cost of the boiler house is apportioned
on the basis of the estimated consumption of power used by each
department.

Costs for October were :
Production Department : 1

2
3
4

Service Department : Canteen
Boiler house

Total

£
200,000
500,000
300,000
400,000

50,000
100,000

1,550,000

The Service Department costs are apportioned as follows:

Canteen

%
Production Department : 1 10

2 30
320
4 30

Service Department : Canteen
Boiler house 10

100

Boiler
house

%
20
10
30
20
20

100

You are required to prepare a cost statement showing the costs of
operating the four Production Departments after the costs of the Service
Departments have been reapportioned to each Production Department.
(b) Comment briefly on the problems associated with apportioning Service

Department costs to Production Departments.

(CIMA, November 1982)
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7 Overheads - Absorption

7.1 Introduction .

Chapter 6 looked at methods for collecting overheads to the production
departments , but two problems remain. First , a suitable method for
charging the overheads to the individual cost units passing through the
production departments must be found . This leads to the solution to the
second problem - calculating the total cost of a particular job or an
individual item .

The method of charging overheads to cost units - that is, overh ead
absorption or overhead recovery - is of great importance when the
products are not similar and yet pass through the same production
departments. In the course of manufacture these dissimilar cost units
make a differing demand on the production resources for unequal
lengths of time . The amount of overhead charged to the individual cost
unit should reflect these differing demands made upon the production
resources.

A method must be found to charge a fair proportion of the overhead to
the cost unit. This is done by calculating the overhead absorption rate . It
is found by taking the overhead for a particular cost centre and dividing it
by the number a/units a/the absorption base. It is important to note that
the units of the absorption base need not be the same as the cost units ;
there are a variety of units of the absorption base, as explained in the
next section.

7.2 Bases of Absorption

If all cost units were identical , production cost centre overhead could be
divided by the number of cost units to share it fairly. Often in practice ,
however there is a problem of dissimilar cost units and a way must be
found of absorbing or recovering the overhead into the various cost units
to reflect the demands made by each cost unit on the production
facilities . Because companies differ in the nature of their production and
the sophistication of their record keeping, there are a number of
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absorption rates and the most appropriate one must be selected. The
various bases of absorption are shown using the following data:

Production Department 1 for the month of January
Total cost centre overhead (TCCO) £10,000
No. of cost units 1,000
Direct labour hours 2,500
Machine hours 500
Direct wages £5,000
Direct materials £2,000
Prime cost £7,000

1. Cost unit overhead absorption rate

TCCO

No. of cost units

£10,000
--- = £10 overhead per unit
1,000

Advantages: Easy and very accurate .
Disadvantages: Cost units must be identical or capable of conver
sion.

2. Direct labour hour overhead absorption rate

TCCO = £10,000 = £4 overhead per direct labour
No. of labour hours 2,500 hour (DLH)

Advantages: There is a direct relationship between the passage of
time and the overhead cost which is reflected in this base. The
method can be used with incentive scheme payments and additional
statistics can be made readily available for other costing purposes.
Disadvantages: Records must be maintained and greater clerical
work is required.

3. Machine hour overhead absorption rate

TCCO

No. of machine hours

£10,000

500
£10 overhead per machine
hour

Advantages: There is a direct relationship between the passage of
time and the overhead cost, and this base should be used when
machine hours predominate in the cost centre .
Disadvantages: Records must be maintained and greater clerical
work is required.
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4. Direct wage percentage overhead absorption rate

TCCO

Direct Wages

£10,000

£5,000

200% of direct wage cost
= or £2 overhead charg e for

every £1 of direct wages

Advantages: Quick and easy to apply.
Disadvantages: Workers' rat es of pay and speeds of operation may
vary, and no account is taken of this.

5. Material cost percentage overhead absorption rate

TCCO

Direct materials

£10,000

£2,000

500% of material cost or
= £5 overhead charge for

every £1 of direct material

Advantages: Quick and easy to apply.
Disadvantages: No element of time is taken into account and if two
jobs take the same time , but one cont ains more expe nsive materials,
the overhead charge will differ.

6. Prime cost percentage overhead absorption rate

TCCO

Prime cost

£10,000 143% of prime cost or £1.43
£7,000 = overhead for every

£1 of prime cost.

Advantage: Quick and easy to apply.
Disadvantages: Compounds disadvant ages of methods 4 and 5
above.

7.3 Application of Rates

Having demonstrated the calculation of the different bases of absorption ,
these principles can be applied to an example of a particular job carri ed
out by a company. The job passes through one only Production
Department and the tot al factory cost of the job must be calculated from
the information given.

Example 7.1
Job No. 633

Direct material cost
Direct wages paid (£2 per hour)
Time taken on mach ine

£50
£30

10 hours
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Production Department information for period

No. of direct labour hours
No. of machine hours
Direct wages paid
Direct materials
No. of cost units
Total overheads for period

4,000
3,000

£8,000
£6,000

500
£12,000

The first step is to calculate the overhead absorption rate. For purposes of
explanation , each of the units of base discussed previously are used:

1. Cost unit overhead absorption rate

£12,000
--- = £24 for each cost unit

500

2. Direct labour hour overhead absorption rate

£12,000 £3 overhead for each direct labour, and as
= 15 hours were worked on the job the total

4,000 overhead charge will be £45

3. Mach ine hour overhead absorption rate

£12,000 £4 overhead for each machine hour, and as
= 10 hours were worked on the job the total

3,000 overhead charge will be £40

4. Direct wage percentage overhead absorption rate

£12,000 _ 150% of direct wage cost, and as this is £30
£8,000 - the overhead charge will be £45

5. Direct material percentage overhead absorption rate

£12,000 _ 200% of direct material cost. and as this is
£6,000 - £50 the overhead charge will be £100

6. Prime cost percentage overhead absorption rate

£12.000 _ 85% of prime cost. and this is £80 the
14000 - overhead charge will be £68

The next step is to apply one of the overhead absorption rates to Job No. 633, to
calculate the total cost. Before charging overheads to the job the costs are:
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Material cost
Wage cost
Prime cost

Job No. 633

£

50
30
80

If the cost unit overhead absorption rate is used, the charge for overheads will be
£24, giving a total cost for the job of £104. If, however , the direct material
overhead absorption rate is used the total cost for the job would be £180.
Depending on which rate is adopted a different total cost is found. Which is the
right one?
The answer is that they are all theoretically right, but the company must decide
which particular overhead absorption rate it w ill consistently adopt. Where the
information is available, it is best to select a rate which is related to some aspect
of time . In this example, direct labour hours or machine hours could be selected.
As more labour hours are available in the Production Department for the period
than machine hours, it would appear that the company incurs the overhead
primarily to provide labour. Using the direct labour hour overhead absorption
rate, the total cost is:

Material cost
Wages
Prime cost
Overhead

Total cost

Job No. 633

£
50
30

80
45

125

Having selected a particular rate for one department the company
should consistently apply this unless there is a revision of policy. It is
perfectly normal to have different bases of absorption in different
departments; for example, in the same company the machine hour
overhead absorption rate may be used in the Machine Shop and a direct
labour hour rate in the Assembly Department.

In unsophisticated costing systems, a 'blanket' or factory wide over
head absorption rate may be used. Overheads will not be compiled for
each separate department and the standard rate will be applied, ir
respective of the department through which the cost unit passes. This
makes for considerable ease in application and a saving in clerical work .
However, there is a considerable loss in accuracy because the overheads
charged to the product do not normally represent fairly the resources
drawn from the different departments. Students are not recommended to
use a blanket rate.
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7.4 Predetermined Overhead Rates

In the previous section it was implied that overhead absorption rates
were based on actual costs . In practice, it is normal to use predetermined
rates: in other words, prior to the start of an accounting period the
budgeted overheads are determined and the budgeted units of base . This
allows a predetermined rate to be calculated at the beginning of a period
and applied throughout.

There are two reasons for not using actual figures . First , the collection,
analysis and absorption of overheads to products or jobs takes a
considerable time. The figures may not be finalised until the end of the
financial year and clearly it is not possible to wait until the actual figures
are known before invoicing customers, submitting estimates and gen
erally carrying out the management function . Secondly, if the industry is
seasonal , short term fluctuations in activity will be smoothed out by using
predetermined rates .

7.5 Under or Over Absorption

Because predetermined rates are used, it is highly unlikely that the actual
overheads for the period will be the same as those charged to the
production process on the predetermined basis. The difference can be
because the actual overheads are not the same as the budget , or because
the amount of the base of absorption differs from the budget, or a
combination of these two factors .

If the overheads charged to production are higher than the actual
overheads for the period , this is referred to as over absorption (i.e ., too
much overhead has been charged) . When the overheads absorbed into
production are lower than the actual figures it is known as under
absorption .

Example 7.2

Cost centre x : Period 2

= £3 per hour

Overheads
Direct labour hours

. £12,000
Direct labour hour overhead absorption rate = --

4,000

Budget
£12,000

4,000

Actual
£11,642

3,700
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The overheads absorbed into production are calculated at £3 per hour multiplied
by the actual activity :

Overhead absorbed = £3 x 3,700 hours = £11,100
Actual overheads incurred £11.642

£542

The final profit for the period can be ascertained only by adjusting the figures by
the amount of overhead under absorbed. Assuming the figures as shown below.
the under absorption would be treated as follows :

Cost centre X: Period 2

Direct materials
Direct labour
Absorbed overheads

Calculated production cost
Overheads under absorbed

Total production cost
to Profit & Loss Account

£
8,000

10,000
11,100

29,100
542

29,642

The under or over absorption of overheads is known only when the
actual production and actual overheads for a period have been calcu
lated. Although under or over absorbed overheads must finally be
brought into the calculation of the profit figure, a Suspense Account may
be opened to transfer the periodic adjustments.

7.6 Non-production Overheads

The examples used so far have concentrated on production over
heads - those indirect costs associated with the factory. Part of the total
cost of a product is made up by non-production overheads, such as
administration and selling costs . Although these may be substantial,
many companies do not follow the same procedures for absorbing these
indirect costs as with production overheads. Different methods are used
and the guiding principle is to remain consistent. Possible treatments for
these overheads are now considered.

7.6.1 Administration overheads
If possible, it is best to apportion administration overheads between
production and selling before the allocation and apportionment of
production overheads to cost centres. These apportioned administrative



Overheads - Absorption 71

costs can then be incorporated into the selling and production overheads
and be absorbed or computed in the usual way.

7.6.2 Selling overheads
These cannot be added to the cost of a product until the product is
actually sold. The overheads can normally be absorbed on a valuation
basis ; factory cost is a good measure. The selling overhead absorption
rate (SOAR) can be calculated as a percentage to be added to the factory
cost as follows:

SOAR = Total selling overheads

Total factory cost of sales

Exercises

1. What is a 'blanket' or factory wide overhead absorption rate, and what are its
disadvantages?

2. Describe three different overhead absorption rates, and the ir respective
disadvantages and disadvantages.

3. What are the arguments in favour of using predetermined overhead absorp 
tion rates?

4. Kensington pic has two departments and the budget for the year is :

Overhead costs
Direct labour hours
Machine hours

Dept A
£96,000

12,000
24,000

Dept B
£150,000

30,000
10,000

A job No. 241Z is accepted wi th the following direct costs :

Direct materials
Direct wages :

Dept A 20 hours at £2.50 per hour
Dept B 50 hours at £2.50 per hour

£
300

50
125

In Dept A 20 machine hours will be required for the job, but none will be
required in Dept B.

Calculate the appropriate overhead absorption rates and the total cost of the
job.

5. Write a short essay on the subject 'Overhead Absorption' , paying particular
attention to:

(a) the mean ing of the expres sion ;
(b) the basic information required;
(e) the methods commonly used ; and
(d) the prob lems which arise in practice.

(ACCA. December 1976)
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6. A light engineering company calculates its production overhead absorption
rate at the end of each month by dividing the total actual overheads incurred
by the total number of units produced in that month . This blanket absorption
rate is then applied retrospectively to the month's production .

A variety of products are manufactured by the company and total demand is
such that there are some unavoidable seasonal fluctuations in production
activity . Production departments vary from light assembly work to semi
automatic machine shops and within each department the processing time
for different products varies considerably. in some cases products do not
pass through every department.

Required:
Critically examine the effect of the above system of overhead absorption on
the company's product costs. pricing policy and consequent profitability .

(ACCA, June 1979)

7. Bookdon Pic manufactures three products in two production departments. a
Machine Shop and a Fitting Section; it also has two Service Departments . a
canteen and a machine maintenance section. Shown below are next year's
budgeted production data and manufacturing costs for the company.

Product X Y Z

Production (units) 4,200 6,900 1.700
Prime cost:

Direct materials (£ per unit) 11 14 17
Direct labour-

Machine shop (£ per unit) 6 4 2
Fitting section (£ per unit) 12 3 21

Machine hours (per unit) 6 3 4

Budgeted overheads Machine Fitting Canteen Machine Total
shop section maint-

enance
section

£ £ £ £ £

Allocated overheads 27.660 19,470 16.600 26.650 90,380
Rent. rates. heat and

light 17.000
Depreciation and

insurance of
equipment 25.000

Additional data:
Gross book value of

equipment 150.000 75.000 30,000 45,000
No. of employees 18 14 4 4
Floor space occupied
- sq metres 3.600 1,400 1.000 800
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It has been estimated that approximately 70% of the Machine Maintenance
Section's costs are incurred servicing the Machine Shop, and the remainder
incurred servicing the Fitting Section.

Required:

(al (il Calculate the following budgeted overhead absorption rates:
A machine hour rate for the Machine Shop.
A rate expressed as a percentage of direct wages for the Fitting
Section.

All workings and assumptions should be clearly shown.
(iiI Calculate the budqeted manufacturing overhead cost per unit of Product

X.
(bl The production director of Bookdon Pic has suggested that. 'as the actual

overheads incurred and units produced are usually different from that
budgeted and as a consequence profits at each month end are distorted by
under/over absorbed overheads, it would be more accurate to calculate the
actual overhead cost per unit each month end by dividing the total number of
all units actually produced during the month into the actual overheads
incurred.'

Critically examine the production director 's suggestion .

(ACCA, June 1982)

8. SM Ltd makes two products , Exe and Wye . For product costing purposes a
single cost centre overhead rate of £3.40 per hour is used based on budgeted
production overhead of £680,000 and 200,000 budgeted hours as shown
below ,

Department 1
Department 2

Budgeted
overhead

£
480,000
200,000

680,000

Budgeted
hours

100,000
100,000

200,000

Department 1
Department 2

The number of hours required to manufacture each of the products is:

Exe Wve
8 4
2 6- -

10 10

There were no work in progress or finished goods stocks at the beginning of
the period of operations but at the end of the period 10,000 finished units of
Exe and 5,000 finished units of Wye were in stock. There was no closing
work in progress.



74 Cost and Management Accounting

The prime cost per unit of Exe is £30. The pricing policy is to add 50% to the
production cost to cover administration. selling and distribution costs and to
provide what is thought to be a reasonable profit.

You are required to:
(a) calculate what the eff ect is on the company's profit for the period, by

using a single cost centre overhead rate compared w ith using depart
mental overhead rates;

(b) show by means of a comparative statement w hat the price of Exe would
be using:
(i) single cost centre overhead rate; and
(ii) departmental overhead rates;

(e) discuss briefly w hether the company should change its present policy on
overhead absorption. stating reasons to support your conclusion.

(CIMA, May 1984)

9. A company is preparing its production overhead budgets and determining the
apportionm ent of these overheads to products.

Cost centre expenses and related information have been budgeted as
follows:

Machine Machine Main-

Toral Shop A Shop B Assembl y Canteen renance

Indirect w ages (E) 78.560 8,586 9,190 15.674 29,650 15,460
Consumable materials

(incl. maintenance) (E) 16.900 6,400 8,700 1,200 600
Rent and rates (E) 16,700
Buildings insurance IE) 2,400
Power (E) 8.600
Heat and light (E) 3,400
Depreciat ion of

mach inery (E) 40.200
Area (sq ft ) 45.000 10,000 12,000 15.000 6.000 2.000
Value of machinery (E) 402.000 201,000 179.000 22,000
Pow er usage - tec hnical

estimates (% ) 100 55 40 3 2
Direct labour (hours) 35.000 8,000 6,200 20.800
Machine usage (hours) 25.200 7.200 18.000

Required:
(a) Determine budgeted overhead absorption rates for each of the produc

tion departments . using bases of apportionment and absorption which
you consider most appropriate from the information provided.
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(b) On the assumption that actual activity was :

Direct labour hours
Machine usage hours

Machine
Shop A
8,200
7,300

Machine Assembly
Shop B

6,500 21,900
18,700

and total production overhead expenditure was £176,533, prepare the
production overhead contro l account for the year (you are to assume that
the company has a separate cost accounting system).

(c) Explain the meaning of the word 'control' in the title of the account
prepared in answer to (b).

(ACCA. June 1986)
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8 Job and Batch Costing

8.1 Introduction

Job costing is the method used when work is carried out according to the
customer's special requirements. The 'job' is a cost unit consisting of a
single order or contract. Usually each job is for only a short time and is
carried out on the company's premises; small jobs may be carried out on
the premises of the client. The job keeps its identity as a separate unit,
although it may go through various stages .

A separate record is opened as each job is ordered, and used to
maintain the costing details of the job. To ensure that all costs for each
job are recorded properly, there must be a good system of production
control, works documentation and labour recording.

The purpose of job costing is to establish the profit or loss for each
separate job. The records maintained serve also for estimating the costs
of future jobs and setting the price to be quoted to customers. For jobs
which are incomplete at the end of an accounting period , job costing
provides a work in progress valuation for the balance sheet.

Batch costing is used when a quantity of identical items are manufac
tured as a batch. This could be either because a customer orders a
quantity of identical items, or because replacement stock is required and
an internal manufacturing order has been raised.

Costing a batch is very similar to costing a job and the same procedures
are followed, treating the batch as a separate , identifiable job. The costs
are collected in the same way as for job costing. When the batch has been
completed, the total batch cost is divided by the number of good units
produced, giving the cost per unit .

8.2 Job Costing Procedure

The type of job costing adopted depends on the complexity of the
organisation and the sophistication of its recording system. In any form
of job costing, rigorous costing procedures must be present in the
organisation; the main stages are :
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1. The customer informs the company of the specific requirements .
2. The Estimating Department prepares an estimate quoting a selling

price to the customer.
3. If the customer accepts the estimate and places an order, a works

order with an identifying number is raised .
4. A materials requisition note is prepared so that materials can be drawn

from stores.
5. A purchase requisition is sent to the Buying Department for any

special materials and equipment which may be required.
6. A job card showing the various stages of the work to be performed is

raised .
7. A labour requirement note is sent to Personnel Department if workers

with special skills are required .
8. The job is entered into the production schedule to fix a starting date

which will allow completion by the agreed delivery date .

8.3 Collection of Job Costs

It is essential that a company maintains adequate records to collect the
costs relevant to a specific job . Failure to do so means that the actual
profit or loss for the job cannot be calculated and future estimates based
on past records will be incorrect. All the different systems for collecting
job costs concentrate on identifying the materials and labour for each
job, and recording these on a job cost card or job cost sheet.

Job costing is usually combined with absorption costing, and the
examples in this chapter are based on that assumption . A simple system
for collecting costs has the following characteristics:

1. A material requisition note is sent to the stores identifying the
materials required for the job . The materials requisition note is used
to cost the materials to the job cost sheet.

2. A job ticket is given to the worker who is performing the first
operation. The starting and finishing times for that operation are
clocked on the ticket, the same procedure being followed for subse
quent operations. Finally, the job ticket is sent to the cost office where
the time is costed and entered on the job cost sheet.

3. Direct expenses are entered on the job cost sheet from invoices or an
analysis of the cash book.

4. The cost of materials and direct labour as recorded on the job cost
sheet is charged to the job account.

5. The job account is charged with an appropriate share of the factory
overheads, usually on the basis of predetermined overhead absorption
rates.
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6. If a job is incomplete at the end of an accounting period , it should be
valued at factory cost on the balance sheet.

7. On completion of the job, an appropriate share of the administration,
selling and distribution overheads are charged to the job account. This
account now shows the total cost of the job .

8. The difference between the total cost of the job and the agreed selling
price represents the profit or loss on the job .

9. In a company which has a number of very small jobs, it is not
practicable to have a separate job cost sheet for each one . Instead a
general jobbing account is kept, to which all the costs for the jobs are
charged.

8.4 Job Cost Cards or Job Cost Sheets

These are the key documents in a job costing system. The specimen job
cost card in Figure 8.1 below would be used for relatively small jobs; for
larger jobs only the summary figures would be entered on the job card
from an analysis schedule .

8.5 Calculating the Cost of a Job

All the various stages in job costing have now been explained and can be
applied in a simple example of costing a particular job . If the company is
operating absorption costing, it is important to work out the predeter
mined overhead rates and to include a share of the overheads in the cost
of the job.

Example 8.1

The following information refers to a company in the jobbing industry using
absorption costing :

Department Budgeted Absorption
overheads base
f

Machine shop 12,000 3,000 machine hours
Press shop 7,000 2,000 labour hours
Assembly department 6,000 2,500 labour hours

Administration and selling overheads are calculated at 25% of factory cost.
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JOB COST CARD

Customer Delivery date .

Job No Start date .

Job description Order No ..

Invoice price Despatch note No ..

MATERIALS 01RECT WAGES DIRECT
EXPENSES

OVERHEADS

Date R. Note Ow Price Cost Date Hours Rate Cost Date Ref Cost Unit Rate Cost
.of
Base

SUMMARY
£ p

Direct materials
Direct wages
Direct expenses

Prime cost
Factory overhead

Factory cost
Admin & selling

overhead

Total cost
INVOICE PRICE

PROFIT

Fig 8.1 Job cost card
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An order has been placed for Job No. A24 w ith a selling price of £5.200. The
following information relates to that job:

Direct materials £1.415
Direct labour:

Machine shop 50 hours at £3.00 per hour
Press shop 180 hours at £2.50 per hour
Assembly 100 hours at £1.75 per hour
Time booked in the machine shop for the job is 210 machine hours

The first step in calculating the costs is to work out the overhead absorption
rates :

Machine shop

Press shop

Assembly

£12.000 .
--- = £4.00 per machine hour

3.000

£7.000
- - - = £3.50 per labour hour

2.000

£6.000
--- = £2.40 per labour hour

2.500

Total Cost Job No. A24

Direct materials
Direct wages - Machine shop

Press shop
Assemb ly

Prime cost
Factory overheads

Machine shop (210 x £4.00)
Press shop (180 x £3.50)
Assembly (100 x £2.40)

Factory cost
Administration and selling overheads

Total cost
Profit

Selling price

Exercises

1. What are the main stages in job cost ing?
2. Describe what is meant by batch cost ing.

e £
1.415

150
450
175

775
--
2.190

840
630
240

1.710
- -
3.900

975
--
4.875

325- -
5.200
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3. Draw up an example of a job cost card to be used for relatively small jobs.

4. A company has established the following annual budgets :

Factory

Dept A1

DeptA2

Total fixed overhead
Total direct labour hours
Total variable overhead
Total direct labour hours
Total variable overhead
Total direct labour hours

£33.000
22,000

£18.000
9.000

£16.000
10.000

A job has been accepted which has the following direct costs :

Direct materials - 18 kilos at £5.10 per kilo
Direct wages - Dept A1 18 hours at £3.50 per hour

Dept A2 32 hours at £3.00 per hour

What is the total cost of the job. and what is the profit as a percentage of
costs if the selling price is £500?

5. Process plant division
The process plant division of a group of companies has built a food packaging
machine to a customer's requirements . A price of £49,000 has been quoted
with the intention of achieving a profit of 25% on the selling price.

Customer :
Customer 's order no.:
Job order no.:
Date work started :
Date job completed in factory :
Date delivered:
Date commissioned :

Materials used:
Machining dept
Assembly dept

Direct wages rate per hour:
Machine dept
Assembly dept

Direct labour hours:
Machining dept
Assembly dept

Machine hours in machining dept

Technical drawings (direct cost)

Bond Foods Ltd
7206 dated 3 February 19X6
1412
5 March 19X6
29 April 19X6
2 May 19X6
6 May 19X6

March April
£ £

2,900 700
1.900 1,400

4 4.40
5 5.25

Hours Hours

200 100
50 500

350 180

£2,115
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Production overhead is absorbed at the predeterm ined rate of £10 per direct
labour hour in the assembly department and £15 per machine hour in the
machining department.

Commiss ioning costs - i.e., installation and initial running-in of the machine
at the custome r's site - wer e £750 and these are to be treated as a direct
production cost.

Selling and general administration costs are charged to jobs at the rate of
33 ~ % of production cost.

You are required to prepare a job order cost sheet, and insert on it the
information given above in such a way as to be useful to management.

(CIMA. May 1986)

6. In order to identify the costs incurred in carrying out a range of work to
customer specificat ion in its factory, a company has a job costing system.
This system identifies costs directly with a job where this is possible and
reasonable. In addition. production overhead costs are absorbed into the cost
of jobs at the end of each month . at an actual rate per direct labour hour for
each of the two production departments.

One of the jobs carried out in the factory during the month just ended was
Job No. 123. The following information has been collected relating specifically
to this job: .

400 kilos of Material Y were issued from stores to Department A. 76 direct
labour hours were worked in Department A at a basic wage of £4.50 per
hour. 6 of these hours were classified as overtime at a premium of 50% .

300 kilos of Material Z we re issued from stores to Department B.
Department B returned 30 kilos of Material Z to the storeroom being
excess to requirements for the job.

110 direct labour hours were wo rked in Department B at a basic wage of
£4.00 per hour. 30 of these hours were classified as overtime at a premium
of 50%. All overtime work ed in Department B in the month is a result of the
request of a customer for early completion of another job wh ich had been
originally scheduled for complet ion in the month following .

Department B discovered defects in some of the wor k, which was returned
to Department A for rectification. 3 labour hours were worked in Depart
ment A on rectification (these are additional to the 76 direct labour hours in
Department A noted above). Such rectification is regarded as a normal part
of the work carried out generally in the department.

Department B damaged 5 kilos of Material Z which then had to be disposed
of. Such losses of material are not expected to occur.

Total costs incurred during the month on all jobs in the two production
departments were as follows :
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Direct materials issued from stores"
Direct materials returned to stores
Direct labour, at basic wage ratet
Indirect labour, at basic wage rate
Overtime premium
Lubricants and cleaning compounds
Maintenance
Other

Dept A
£

6,500
135

9,090
2,420

450
520
720

1,200

Dept 8
£

13,730
275

11,200
2,960

120
680
510

2,150

Mater ials are priced at the end of each month on a weighted average basis.
Relevant information of mater ial stock movements during the month, for
materials Y and Z is as follows :

Opening stock

Purchases

Issues from stores
Returns to stores

Material Y
1,050 kilos
(value £529.75)
600 kilos at
£0.50 per kilo
500 kilos at
£0.50 per kilo
400 kilos at
£0.52 per kilo
1,430 kilos

Material Z
6,970 kilos
(value £9.946.50)
16,000 kilos at
£1.46 per kilo

8,100 kilos
30 kilos

* This includes, in Department B. the scrapped Material Z. This was the only
material scrapped in the month.

t All direct labour in Department A is paid a basic wage of £4.50 per hour.
and in Department B £4.00 per hour. Department A direct labour includes a
total of 20 hours spent on rectification work .

Required:
(a) Prepare a list of the costs that should be assigned to Job No. 123.

Provide an explanation of your treatment of each item .
(b) Discuss briefly how information concerning the cost of individual jobs

can be used.

(ACCA, December 1985)
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9 Contract Costing

9.1 Introduction

Contract costing is an application of job costing, but is used when the cost
units are large and the time taken to complete them is long, frequently in
excess of 12 months. Contract costing is widely used in the construction
industry and civil engineering.

The cost unit, or contract, is normally completed away from the
company's premises and the work may even be conducted abroad. The
client company appoints a contractor and a formal contract is drawn up.
This details the work to be carried out, the method and timing of
payments, and any financial penalties which can be invoked if the work is
not completed to the required standard and in the agreed time .

A company will have a number of contracts running at the same time.
Contract costing allows the company to identify and collect the costs
relevant to each contract, so that a profit or loss may be calculated for
each of them. Certain procedures must be followed to assess correctly
the costs relevant to each contract, and specific rules must be applied to
calculate the profit (or loss) on a contract that remains unfinished at the
end of a financial period.

9.2 Features of Contract Costing

Nine things are of particular concern:

1. The contract takes a long time to complete and may span more than
one accounting period.

2. Most material is ordered specifically for a particular contract.
3. Most labour is direct to that specific contract, including staff such as

site clerks and security guards whose salaries are normally regarded as
indirect costs .

4. Most expenses are direct, for example, electricity meters will be fitted
on site, and telephones, except in small contracts.

5. Some method must be found to charge plant and machinery to site; a
time basis is usually the most appropriate .

6. Nearly all the overhead costs can be identified as head office costs.
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7. An architect or surveyor inspects the work periodically and issues
certificates to the contractor detailing satisfactorily completed work.
These are valued at selling price and the contractor sends the
certificate to the client with an invoice to obtain interim payments.

8. Frequently the formal contract states that the client can withhold a
proportion of the contract value , for example 10%, for a certain
period after the completion of the contract. These are known as
retention monies, and during the period until the date when they are
finally settled, the contractor must make good any defects appearing
in the work carried out.

9. Because of the environmental conditions on site and the involvement
of non-clerical staff, great attention must be paid to the collection of
prime documentation and control of costs.

9.3 Contract Costing Procedure

Seven matters are crucial here.

1. A separate account for each contract is opened. This is charged with
all the costs and credited with the contract price . Each contract
account is regarded as a separate profit and loss account . The profits or
losses on each of the separate accounts will be transferred to the main
Profit and Loss on Contracts Account.

2. Materials are charged either direct from the invoice or , if drawn from
stores, from a materials requisition note. Any materials returned to
stores from site are credited to the contract.

3. All labour must be charged to each contract; if employees are working
on a number of contracts at the same time, they must complete time
sheets for each contract.

4. Direct expenses can be charged directly from invoices submitted to the
company; in the construction industry, a significant amount of the
work may be completed by subcontractors.

5. Plant and machinery may be charged to the contract in a number of
ways depending on the circumstances:
(a) If it is hired from a plant firm, the cost of the hire is a direct

expense.

(b) If it is owned by the company, short term usage may be charged a!
an hourly rate for each item of plant.

(c) If owned and on site long term, the contract will be charged with
the value of plant on arrival at site and credited with its depre
ciated value upon removal.
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6. Overhead costs are usually added on the basis of a predetermined
. overhead rate . If a contract is unfinished at the end of the financial
period, head office general costs are not added and only production
overheads are included in the value of any work in progress .

7. The contract price is credited to the Contract Account from the
architect's certificate and any profit or loss transferred to the Profit
and Loss on Contracts Account. An agreed percentage should not be
transferred until all defects have been remedied and retention monies
received. On uncompleted contracts at the end of the financial period,
only a proportion of the profit should be transferred ; this is dealt with
in section 9.5.

9.4 Completed Contracts

If a contract is completed during the accounting period there are few
problems. Example 9.1 considers the example of a block of flats
completed for a client in the financial year , and the period for retention
monies having been satisfied.

9.5 Uncompleted Contracts

When a contract has not been completed at the end of the year, two
problems arise. First , the value of work in progress must be correctly
shown in the contract account and in the balance sheet. Secondly, a
conservative estimate of profit on the contract to date must be calculated .

Example 9.1

Contract 866
Chilton Flats

Value of materials delivered to site
Wages
Subcontractors ' charges
Site expenses
Plant transfe rred to site
Materials returned to store
Plant removed from site (depreciated value)
Head office charges (10% of wages)
Value of work certified

£
230,000
250,000
30,000
20,000

160,000
30,000

124,000
25,000

750,000
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Conuactaccount866

Materials
Wages
Plant to site
Subcontractors
Site expenses
Head office charges

Cost of contract bd
Profit on contract

£
230,000
250,000
160,000
30,000
20,000
25,000

715,000

561,000
189,000

750,000

Materials to store
Plant transferred
Cost of contract cd

Value of work
certified

£
30,000

124,000
561,000

715,000

750,000

750,000

The profit on the contract of £189,000 will be transferred to the main Profit and
Loss Account. The value of the work certified of £750,000 will be debited to the
Client's Account and this is shown as a debtor in the balance sheet until
payment has been received.

When work has been done, but has not yet been certified , it is valued
at cost without any profit element.

The calculation of the profit is laid down in Statement of Standard
Accounting Practice 9, and students are advised to study this in full.
Essentially, the estimated profit for the entire contract is first calculated
by deducting the total estimated costs of the contract from the total value
of the contract. The total estimated costs of the contract comprise the
costs incurred to date , the estimated costs to completion and the
estimated future costs of any rectification and guarantee work. The
amount of profit to be taken in the financial period is then calculated by
applying the following formula:

Profit to date = Cost of work completed X Estimated

Total estimated costs of contract contract profit

If it is calculated that by deducting the total estimated costs from the
value of the contract there is a loss and not a profit , the loss should be
shown in full in the accounts for the period .
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Example 9.2

The following is an example of a contract for the construction of a new shopping
precinct.

Contract 211
Bunden Shopping Precinct

32,580
500,000
250,000
220,000

f
125,160

22,240
11,470
96,420
43,120
20,000
10,000
16,200

1,230
10,640
10,020
74,240

£

1,230
10,640
10,020
74,240
32,580

215,900

344,610

Material to stores
Plant transferred
Materials on site cd
Plant on site cd
WIPed
Cost of work certified

Materials purchased
Materials from stores
Plant operating costs
Plant to site
Wages
Subcontractors' costs
Site salaries
Site expenses

Materials purchased for contract
Materials from stores
Operating costs of plant and machinery
Book value of plant to site 1 January
Wages
Subcontractors' charges
Site salaries
Site expenses
Materials returned to stores
Book value of plant transferred from site
Materials on site at 31 December
Book value of plant on site at 31 December
Cost of work in progress not certified at

31 December
Total contract value
Work certified by architect at 31 December
Estimated costs to complete contract

Contract 211 account
£

125,160
22,240
11,470
96,420
43,120
20,000
10,000
16,200

344,610

Cost of work
certified bd

Profit on contract
to date

Profit in suspense cd

Value of work
215,900 certified

16.718
17,382

250,000

250,000

250,000

1 January
Materials bd
Plant bd
WIP bd

10,020 Profit in suspense bd
74,240
32,580

17,382
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Notes

1. The cost of work certified of £215,900 is the net balance on the first part of
the contract account.

2. The cost of work not certified being work in progress (WIP) of £32,580 is
added to the cost of work certified to give the costs of all work done to date of
£248,480.

3. The profit for the period is calculated as follows :

Contract value
Costs to date
Estimated future costs

Estimated total profit

£

248,480
220,000

£
500,000

468,000

31,520

P f f . d £248,480ro It or peno = x £31,520
£468,480

= £16.718

4. The profit in suspense is calculated as follows :

Value of work certified
Less costs of work certified

Less profit in period

Profit in suspense

£
250,000
215,900

34,100
16.718

17,382

9.6 Statement of Standard Accounting Practice 9

SSAP 9 is being reviewed and, in November 1986, Exposure Draft 40
(ED40) was issued which proposed a change in the definition of a long
term contract and a different accounting treatment. The main principle is
that turnover and profit should be reflected in the profit and loss account
annually over the life of the contract, with exceptions for contracts where
the outcome cannot reasonably be assessed before completion .

A long term contract is one which is for the manufacture or building of
a single substantial entity or the provision of a service where the time
taken falls into different accounting periods and is normally expected to
extend for a period exceeding one year.

Long term contracts should be classified separately under stocks . The
amount is the cost incurred after deducting foreseeable losses and



£
550.000
42.220
68.880
16.250

250.000
3.850

210.000
10.500

286.250
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applicable payments on account. Separate disclosure is proposed of net
costs less foreseeable losses and applicable payments on account. The
amount by which recorded turnover exceeds payments on account should
be separately disclosed in debtors under the heading 'amounts recover
able on contracts'.

Exercises

1. What are the main features of contract costing?
2. What is meant by:

(a) an architect's certificate ;
(b) retention monies?

3. Explain the different methods which can be used for charging plant and
machinery to a contract.

4. Prepare a Contract Account based on the following information as at 31
December 19X7:

Contract 2267
Commencement date 1 January 19X7

Contract price
Materials delivered to site
Wages
Site expenses
Value of plant on 1 January
Materials on site at 31 December
Work certified
Cost of work completed but uncertified
Estimated costs of completion
Plant is depreciated at 20% per annum

5. Jigantic Ltd is a building company engaged in the construction of hospitals
and other major public buildings; most of the contracts undertaken extend
over a three or four year period.

Shown below are the expenses incurred for the year ended 31 May 1981.
together with other operating details. for three of the contracts in which the
company is currently engaged.



Contract Costing 91

Contract Contract Contract
A B C

[000 [000 [000

Contract price 4,000 10,200 12,000
Value of work certified by

contractees' architects 2,350 7,500 11,000
Cash received from contractees 2,000 6,750 9,900

Work in progress at 1.6.1980 2,400 6,700
Costs incurred during the year :

Materials 1,100 1,600 1,050
Labour 700 1,150 975
Other expenses , excluding

depreciation 350 475 775
Plant and equipment :

Written down value at 1.6.1980 300 800 700
Written down value at 30.5.1981 600 525 175
Purchases during the year 725 400 125

Cost of work not yet certified 75 800

The agreed retention rate is 10% of the value of work certified by the
contractees' architects.

Contract C is nearing completion and the site manager estimates that costs ,
additional to those tabulated above, of £425,000 w ill be incurred in order to
complete the contract. He also considers that the plant and equipment on
site w ill be worthless by the time the contract is complete.

The nature of the work undertaken by Jigantic Ltd is such that it may be
regarded as reasonable for the company to include in its annual accounts a
prudent estimate for profit attributable to that part of the work on each
contract certified as complete at the end of each accounting year.

The opening stock of work in progress shown above includes an estimated
profit of £1,150,000 for Contract C, but none for Contract B as, at the
beginning of the year, work on this project had only recently commenced.

The directors of Jigantic Ltd propose to incorporate into the company's
Profit and Loss Account for the year ended 31 May 1981, the following
amounts of prof it/(Ioss) for each contract :

Contract A
Contract B
Contract C

Nil
£720,000
£2,400,000

Required:
(a) Making whatever calculations you conside r necessary, carefully explain

whether you agree with the proposed profit/(Ioss) figures for the above
contracts. If you consider any of the proposed amounts are
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inappropriate suggest. w ith supporting explanations and calculations a
more suitable figure.

(b) Show the relevant entr ies for each contract. incorporating any revised
profit/(Ioss) figures. on the balance sheet of Jigantic Ltd as at 31 May
1981.

(ACCA. June 198 1)

6. One of ·the building contracts currently engaged in by a construction
company commenced 15 months ago and remains unfinished. The followi ng
information relating to wor k on the contract has been prepared for the year
just ended.

Contract price
Value of work certified at end of year
Cost of work not yet certified
Costs incurred:

Opening balances
Cost of work completed
Materials on site (physical stock)

During the year
Materials delivered to site
Wages
Hire of plant
Other expenses

Closing balance
Mater ials on site (physical stock)

£000
2.100
1.840

35

250
10

512
487

96
74

18

As soon as materials are delivered to the site. they are charged to the
Contract Account. A record is also kept of materials as they are actually used
on the contract. Periodically a stock check is made and any discrepancy
between book stock and physical stock is transferred to a General Contract
Mater ials Discrepancy Account. This is absorbed back into each contract.
currently at a rate of 0.4% of materials booked. The stock check at the end
of the year revealed a stock shortage of £4.000.

In addition to the direct charges listed above. general overheads of the
company are charged to contracts at 5% of the value of wor k certified.
General overheads of £13.000 had been absorbed into the cost of work
completed at the beginning of the year.

It has been estimated that further costs to complete the contract w ill be
£215.000. This estimate includes the cost of materials on site at the end of
the year just finished. and also a provision for rectification .

Required :
(a) Explain briefly the distinguishing features of contract costing.
(b) Determine the profitabil ity of the above contract. and recommend how

much profit (to the nearest (000) should be taken for the year just
ended. (Provide a detailed schedule of costs.)
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[c] State how your recomm endation in (b) wou ld be affected if the contract
price was £3,500,000 (rather than £2,100.000) and if no estimate has
been made of costs to completion.

(ACCA, June 198 7)
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10 Continuous Operation Costing

10.1 Introduction

Continuous operation costing is used where the goods or services being
costed are the result of continuous or repetitive operations or processes.
Costs for a financial period are collected for the particular operation or
process and divided by the number of units produced in the period to
give an average cost per unit .

There are three forms of continuous operation costing: output costing,
service costing, and process costing. The first two methods are dealt with
in this chapter and process costing is dealt with in Chapter 11.

10.2 Output Costing

Output costing can be used where the company is manufacturing only
one product, or basically one product, although it may be manufactured
in a number of grades or types. Output costing is often used in highly
mechanised industries, such as quarrying and cement manufacturing.

Because there is only one product, this is a very simple form of costing.
Costs are collected for a financial period, usually by nature, and the total
divided by the number of units produced to give an average cost per unit .
There may be partly completed units at the end of a financial period, but
these are usually ignored. The reason for this somewhat cavalier attitude
is that the partly completed units are often insignificant in number
compared to total production, and the numbers tend to be constant at the
end of each period, thus minimising any effect.

The cost statements used by companies vary according to the nature of
the industry and the information needs of managers. To allow some
control, it is normal to show the costs classified by their nature for the
period and to calculate the cost per unit. It is advantageous to give some
basis of comparison , and this may be the results for the previous period
or budgeted figures . Example 10.1 uses the cost unit of one kilo of the
material being produced.
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Example 10.1

Unit cost statement for January
(Total units produced 10,000)

Item of cost Cost Cost per kilo

Wages and salaries
Materials
Packaging
Transport
Depreciation
Electricity
Rates and rent
Repairs and maintenance

Total cost

10.3 Service Costing

£:

25,000
40,000

2,000
3,500
4,500
8,000
7,500
1,500

92,000

Actual Budget
£: £:

2.50 2.55
4.00 4.02
0.20 0.21
0.35 0.33
0.45 0.45
0.80 0.75
0.75 0.75
0.15 0.12

9.20 9.18

Service costing is used when it is desired to cost specific services or
functions. These may be referred to as service centres, departments or
functions . The services may be offered to external parties, such as hotel
accommodation and car hire, or the company may be a manufacturing
organisation which needs to know the cost of services provided
internally - e.g ., stores, maintenance department and canteen .

The major difficulty with service costing is in identifying a cost unit
accurately to measure the service being provided . A hotel may decide the
cost unit is an occupied bed night ; a transport company may select a
passenger-mile - that is, the cost of carrying one passenger for one mile.
If a particular industry can agree a common cost unit inter-company
comparisons are possible .

As many of the companies using service costing are substantial
organisations operating on a national basis, rigorous systems and proce
dures are required for the collection and analysis of costs. The organisa
tions are often subject to fluctuating demands for their services - for
example , in a bus company where there are certain peak periods of
demand during the day. This fluctuating activity means that managers
will need information to distinguish between those costs which are fixed
and those which are variable. The treatment of these costs is examined in
Chapter 13 Marginal Costing .



96 Cost and Management Accounting

Not all service organisations use service costing . This is because the
services provided by the company are not sufficiently identical, and so a
form of job costing is used. Architects and accountants are good
examples of organisations offering different services to each of their
clients and therefore using job costing.

Service costing has a number of features. Normally the cost of direct
materials is relatively small compared to direct labour and overhead
costs. The service may not be a revenue earner so the purpose of service
costing is not to establish a profit or loss, but to provide information to
managers for cost control and the prediction of future costs.

A simple example of service costing in operation is in a canteen where
meals are being provided to employees. The company needs to know the
costs of running the canteen and the average cost per meal. A monthly
statement is drawn up showing the various costs which may comprise:

(a) Labour costs Hourly paid staff need to complete time sheets to
provide this information and the salaries of any supervision (e .g.,
canteen manager's salary) are regarded as fixed costs.

(b) Food and drink These costs are collected from invoices . A separate
stores may be in operation for food and drink supplies which will
require the usual controls and procedures.

(c) Consumables These are such items as crockery , cutlery and clean
ing materials which all require regular renewal.

(d) Ovens and furniture A depreciation charge is made for these fixed
assets.

(e) Occupancy or building costs Some apportionment is made so that
the canteen carries a fair share of the costs incurred through the
space it occupies.

All the above costs are recorded for the month to give a total cost figure
for running the canteen . By dividing this figure by the number of meals
served during the period, the average cost per meal can be calculated .
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11 Process Costing

11.1 Introduction

In some industries production follows a number of distinct but successive
stages . The finished output at on e stage of production becomes the input
for the next stage. At the end of all the stages, or processes, the
completed production is sold or transferred to finished goods stock.
Examples of this type of production are chemical works, oil refin eries
and paint manufacturers.

Process costing is used in compa nies with this typ e of production to
find the cost of the product at each of the various stages or processes of
manufacture. For each process both dir ect costs (such as materials and
lab our) and manufacturing ove rheads are charged . By dividing the costs
of one pro cess by the number of unit s, the average cost per unit is
calculated .

Cost units which are similar in nature pass through eac h of the
production processes. It is essential that appropriate cost units are
chosen . Where the product is liquid , the cost unit might be a litre ; with a
solid product , a kilogram or tonne would be more appropriate .

As cost units move from the first process to the second , the costs
incur red to dat e are transferred with them . Th is cost transfer carries
th rough all the processes and the costs thus accumulated give the tot al
cost at the end of production. Figur e I I . I ove rleaf illustrates how the
cos ts follow the production flow on a cumulative basis.

Figure 11.1 illustrates the gener al prin ciple of process costing whe reby
the costs of one process are transferred to the next process , where
additional costs are incurred , until the unit s are transferred to the
finished goods stock . Th e actu al method of process costing used varies
from one company to another. Howev er , ther e are certa in char acteristics
which are common to all process costing systems:

1. Th ere are separate processes which can be defined easi ly and the costs
collected to them .

2. Th e output from on e process forms the input of the followin g pro cess.
3. Both direct costs and overheads are charged to the processes.
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PROCESS 1

£

Mater ials 10,000

Labou r 3,000

Overheads 2,000
--

Transferred to

Process 2 15,000

(1,000 uni ts) --

~
PROCESS 2

£

Transferred f rom

Process 1 15,000

Materials 8,000

Labour 6,000

Overheads 4,000
--

Tran sferred to

Process 3 33 ,000

(1,000 un its) --

'7
PROCESS 3

£

Transferred from

Process2 33 ,000

Materials 6,000

Labour 8,000

Overheads 3,000
--

Transferred to

f in ished goods 50,000

(1,000 un its) --

Fig 11.1 The build up of costs
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4. Costs are accumulated in respect of cost units as production goes
through the various processes .

5. The total cost of a process for a period of time, divided by the cost
units for that period, gives an average unit cost of manufacture .

11.2 Equivalent Units

The last characteristic of a process costing system, identified above , was
the calculation of the average cost unit; the formula for this is:

Cost per unit (cpu) = Costs incurred during period

No. of units produced

This formula has been applied to Example 11.1 to arrive at the average
cost per unit for the period.

Example 11.1

Production for January - completed units
Direct material cost
Direct labour cost
Manufacturing overheads

Cost per unit = £10,000
50,000

= £0.20

50,000
£5,000
£3,500
£1 ,500

It would be unusual to have completed units only remaining at the end of
a period; there would also be a number of units which were only part
complete and these represent work in progress (WIP). The costs incurred
during the period are for all the units , both the completed ones and those
which are partly complete. To find out the average cost per unit for the
total effective production, the partly completed units must be converted
into their equivalent number of fully completed units. For example, if
there are 2,000 partly completed units in work in progress, it may be
decided they are 75% complete. The 2,000 partly completed units can be
converted into their equivalent number of complete units, in this instance
1,500 (see Example 11.2). The formula for calculating the cost per unit
when there is work in progress is:

. Cost incurred during period
Cost per umt = ------------=--=-------

Units completed + Equivalent units in WIP
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Example 11.2

Production for January - completed
Work in progress
The work in progress is 50% complete

Direct material cost
Direct labour cost
Manufacturing overhead

6,000 units
2,000 units

£
4,000
2,800
1,600

Cost per unit = £8,400

Direct material cost
Direct labour cost
Manufacturing overheads

5.000 fully completed units
1,000 units in WIP

6,000 + (2,000 X 50% )

£8,400

7,000

£1,20

11.3 Cost Elements

The costs incurred in production comprise the usual elements - i.e. ,
materials, labour and overheads. When the work in progress - the partly
completed units - is examined at the end of a period, the degree of
completion may differ for each of the cost elements. The units may be
almost complete as far as materials are concerned, but further substantial
labour and overhead costs may be necessarily incurred to complete the
units . In such a case , the cost elements must be treated separately to find
out the number of equivalent units and to calculate the cost per unit, as in
Example 11.3.

Example 11.3

Data for Process No, 1 for the month of January

£
8,050

12,375
8,400

The units in WIP are 75% complete for materials
50% complete for labour
25% complete for overheads



Cost element

Materials

Labour

Overheads

Total cost per unit

Formula

£8,050

5,000 + (1,000 x 75%)

£12,375

5,000 + (1 ,000 X 50%)

£8,400

5,000 + (1 ,000 X 25%)
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Cost per unit
£

1.40

2.25

1.60

5.25

Value of WIP (1 ,000 units)

Materials 750 equivalent units (II £1.40
Labour 500 equivalent units (CV £2 .25
Overheads 250 equivalent units @£1.60

Value of completed units 5,000 (Iv £5 .25

£
1,050
1,125

400

£

2,575

26,250

28,825

The value of work in progress (£2,575), plus the value of the
completed units (£26,250), adds up to the total cost incurred during
January (£28,825). This is a check which should a/ways be carried out.

So far, only one process has been considered . Let us take the above
figure of 5,000 completed units at the end of January for Process 1 and
add information concerning the next stage of manufacture , Process 2 in
February (Example 11.4).

Example 11.4

Data for Process 2 in February:

Materials added at start of process
Labour costs
Overhead costs
Completed units transferred to

finished goods stock

Closing WIP (50% complete)

£6,000
£3,800
£2,850

4,500

500
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The value of closing WIP and completed production transferred to finished
goods store at the end of February must be calculated. There are two points to
watch here. First. Process 2 starts with the 5,000 units transferred from Process
1 at the end of January. Secondly, when calculating the number of equivalent
units , there w ill be no further material costs incurred as materials were needed
at the start of the process. Work in process is therefore 100 per cent complete
as far as the material cost element.

To tackle Example 11.4 in a logical way, the information can be drawn up in the
form of a table. The format shown in Table 11.1 can be used to solve most
process cost ing questions.

Table 11.1 Process 2 Costs for February

Cost Total No. of Equivalent Total Value of
element costs completed units effective CPU* WIP

units in WIP units

£ £ £

Previous
process
costs 26.250 4.500 500 5,000 5.25 2,625

Materials 6,000 4.500 500 5.000 1.20 600
Labour 3,800 4.500 250 4,750 0.80 200
Overheads 2,850 4.500 250 4,750 0.60 150

38.900 7.85 3.575

Value of completed units 4,500 @ £7.85
Value of WIP

* CPU = cost per unit

£
35,325
3.575

38,900

Example 11.4 illustrates a number of important points . Columns 1 and
2 of Table 11.1 are straightforward; Column 3 shows the number of
completed units transferred to finished goods stock. Column 4 gives the
number of equivalent units in work in progress . There are 500 units in
work in progress and for previous process costs and material costs the
units are 100 per cent complete. (Previous process costs must be by
definition always complete.)
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The materials in Example 11.4 were added at the beginning of the
process. This means that even when there are partly completed units in
work in progress at the end of the period, the units must be complete as
far as the material cost element is concerned. This is a favourite
examination topic and the following rules should be applied:

1. If any cost elements are added at the start of the process , then no
further costs of this nature will be incurred.

2. If any cost elements are added at the end of the process , as the units in
work in progress have not reached this stage, no part of the cost
element can be included in work in progress.

3. Having calculated the number of equivalent units , this is added to the
number of completed units to give the number of total effective units.
The total cost for each element in Column 2 is divided by the number
of total effective units, giving the cost per unit in Column 6. To find
the value of work in progress, the number of equivalent units in work
in progress for each element is multiplied by the cost per unit.

4. The final stage is to calculate the value of the completed units at the
bottom of Table 11.1, and add the value of work in progress to this
figure . The total of these two figures must agree with the figure of total
costs as shown in Column 2.

11.4 Wastage

Even with very efficient production processes there will be some
wastage . Losses can arise due to liquids evaporating, or during the
cutting and forming of metals, wood and other materials. Some of the
losses are predictable and are regarded as normal, but even in a very
efficient process errors sometimes occur, leading to unexpected losses.
When the wastage is unexpected, it is regarded as abnormal.

Normal and abnormal wastage requ ire different accounting treat
ments . If the level of wastage can be predicted, it is reasonable that the
costs should be charged to the production itself. This has the effect of
increasing the cost per unit of the good production . With abnormal
losses, the costs must be excluded from the Process Account and charged
to the Profit and Loss Account.

11.5 Normal Wastage

It is possible for losses to take place at any point in the process . Where
wastage occurs part way through a process , some of the losses should be
charged to work in progress. Where losses take place at the end of the
process , possibly at a final inspection stage, only units fully completed
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during the period should be charged with the loss. The value of work in
progress is not affected by the wastage .

The procedure for dealing with normal wastage occurring at the end of
the process is:

1. Complete a table for process costs, as explained in section 11.3.
2. Column 3 of the table must show all the completed units - both the

good units and those which form the normal losses.
3. Complete the table and use the cost per unit to calculate the value of

the normal wastage.
4. Divide the value of the normal wastage by the number of good

completed units and add to the original cost per unit to obtain a
revised cost per unit .

Example 11.5

Materials (added at start of process)
Labour costs
Overheads
Closing work in progress

£18,000
£31,350
£15,725

2,000 units

The closing work in progress is 50 per cent complete labour and 25 per cent
complete overheads. Total number of completed units is 18,000, of which 1,000
are scrapped. Now we can complete Table 11.2.

Table 11.2 Table of processed costs - normal wastage

Cost Total No. of Equivalent Total Value of
element costs completed units effective CPU" WIP

units in WIP units
£ £ £

Materials 18,000 18,000 2,000 20,000 0.90 1,800
Labour 31,350 18,000 1,000 19,000 1.65 1,650
Overheads 15,725 18,000 500 18,500 0.85 425

65,075 3.40 3,875

Value of normal wastage 1,000 units
@ £3.40 allocated to 17,000 good units £3,400 0.20

--
17,000

Revised cost per unit 3.60
Value of completed units 17,000 @ £3.60
Value of work in progress

" CPU = cost per unit

£61,200
3,875

£65,075
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11 .6 Abnormal Wastage

Abnormal losses must be charged in full to the Profit and Loss Account.
Abnormal losses are calculated by deducting normal losses from the total
actual loss. If normal losses are 40 units, but the actual loss is 65 units,
there will be abnormal losses of 25 units. (It is possible to have abnormal
gains when the actual loss is lower than the normal loss.)

The abnormal losses must carry their share of the costs of the normal
losses . It is important to do this calculation before working out the value
of the abnormal losses to be charged to the profit and loss account. The
procedure is:

1. Complete a table for process costs, as explained in section 11.3.
2. Column 3 of the table must show all the completed units - the good

units , the normal losses and the abnormal losses.
3. Complete the table and use the cost per unit to calculate the value of

normal losses.
4. Divide the value of normal losses by the total number of good units

and abnormal loss units and add to the original cost per unit to obtain
a revised cost per unit .

5. Multiply the revised cost per unit by the number of units of abnormal
loss to obtain the value of the abnormal loss to be lcharged to the
Profit and Loss Account.

Example 11.6

Material costs (added at start of process)
Labour costs
Overheads
Closing WIP

£50,000
£47,500
£18,000

2,000 units

The closing WIP is 75% complete labour and 50% complete overheads.

The total number of completed units is 8,000. Normal wastage is 500 units,
but actual wastage in the period was 750 units.
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Table 11.3 Table of Process Costs - Abnormal Wastage

Cost Total No. of Equivalent Total Value of
element costs completed units in effective CPU* WIP

units WIP units

£ £ £

Materials 50,000 8,000 2,000 10,000 5.00 10,000
Labour 47,500 8,000 1,500 9,500 5.00 7,500
Overheads 18,000 8,000 1.000 9,000 2.00 2,000

115,000 12.00 19,500

Value of normal wastage 500 units @ £12.00
allocated to 7,500 remaining units = £6,000 0.80

--
7,500

Revised cost per unit 12.80

Value of completed units 7,250 @ £12.80
Value of work in progress
Value of abnormal losses charged to

Profit & Loss Account (250 @ £12.80)

* CPU = cost per unit

11.7 Work in Progress

£
92,800
19,500

3,200

115,500

Closing work in progres s for a process at the end of one per iod forms the
opening work in progress for the same process at the start of the next
period. A problem of valuation therefore arises. Certain assumptions can
be made to decide the method of valuation. We may assume that the
units comprising work in progress are completed during the current
period and use the First In , First Out method (FIFO) . Alternatively, we
can assume that the partly completed units forming the opening work in
progress are mixed with the current period's production and as we do not
know which units are completed at the end of the period, we can use the
average cost method (see Example 11.7).



Closing work in progress (200 X 25%)
Add completed units transferred to Process 3

Less opening work in progress (300 X 50%)

Effective units manufactured in period
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Example 11.7

A company has three processes ; the details of the second process for a period
are as follows :

Value of opening work in progress 300 units (50% complete) £4,500
Value of 900 complete units transferred from Process 1 at the start of the
period £2,700
Total costs for Process 2 for the period £8,100
At the end of the period 1,000 complete units were transferred to Process 3
The closing work in progress was 200 units (25% complete)

We will now calculate the value of closing work in progress using both methods.

1. First In, First Out

(a) No. of effective units produced by Process 2 during the period

Units
50

1,000

1,050
150

900

(b) Costs incurred in period to produce 900 effective units

Transferred from Process 1
Other costs incurred in period

(e) Valuation of closing work in progress

£
2,700
8,100

10,800

Costs incurred in period (b)

Number of effective units (a)

£10,800

900

= £12 per unit

No. of equivalent units in closing work in progress
(200 X 25%) = 50

Value of closing work in progress = 50 units @ £12
= £600
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(d) Value of 1,000 completed units transferred to Process 3

Value of opening work in progress
Costs transferred from Process 1
Other costs incurred in period

Less value of closing work in progress

Value of completed units transferred to Process 3

r

4,500
2,700
8,100

15,300
600

14,700

2. Average cost method. In this method, the opening work in progress
valuation plus the period costs are used to calculate the average cost per
unit. The same average cost per unit is used to value both the closing work
in progress and the completed units . Using the same data as for the First In,
First Out method, the average cost method calculation is as follows :

(a) Total number of effective units

Completed units transferred to Process 3
Add closing work in progress (200 X 25%)

(b) Total costs incurred

Opening work in progress valuation
Costs transferred from Process 2
Costs incurred in period

Total costs incurred

(e) Valuation of closing work in progress

Total costs incurred

Average cost per unit = Total no. of effective units

£15,300

= 1,050

= £14.5714

Closing work in progress = (200 X 25%) X £:14.5714
= £:728.57

Units

1,000
50

1,050

£

4,500
2,700
8,100

15,300
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[d] Valuation of 1,000 completed units transferred to Process 3

Transferred to Process 31 ,000 units (iI' £14 .5714
Value of closing work in progress

Value of completed units tran sferred to Process 3

Exercises

£
14,571 .40

728 .57

15,299.97

(tonnes) (tonnes)

J 5,000 4,000
K 8,000 6,000
L 5,000 4,500
M 3,000 2,700

1. What are the main characteristics of a process costing system?
2. Describe the two different methods for valuing closing work in progress.
3. Explain the different accounting treatments for normal and abnormal losses.
4. At the end of a period for a particular process the total costs incurred are :

materials £20 ,000 , labour £25,000 , overheads £15,000. At the end of the
period there are 12,000 completed units and 4,000 units in work in progress.
The 4,000 units are 75% complete materials, 50% complete labour and 25%
complete overheads. Calculate the value of the completed units and the work
in progress.

5. (al In the context of process costing, how would you distinguish a by-product
from a joint product?

[b] Liquigas Ltd produces four products J, K, Land M through a process
which for November 1976 cost £1,500,000. Production and sales during
the month were as follows :

Production Sales

(per tonne)

£100
125
80

200

There were no stocks in hand at the beginning of November

You are required to prepare a statement showing the value of the stocks of
the four products at the end of November and to state any assumptions you
have made.

(ACCA, December 1976)

6. (a) Outline the characteristics and purpose of :
(il Job costing;
(iii Process costing .

(bl Explain carefully how material waste, or any other losses in production,
should be treated in a process costing system, clearly indicating the
reasons for your recommended treatment.

(ACCA December 1979)
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7. Everymans Foods Pic has recently acquired a factory which processes soya
beans. The soya beans pass through a series of processes, including
cleaning, roasting and grinding to a soya powder.

In the final process of the series, other ingredients are added to the powder
and four dist inct products emerge.

These are:

(i) Soya flour, which is bagged and sold to health food shops.
(ii) Soya broth soup, which is canned and sold to supermarkets.
(iii) Soya steak powder, which is passed through further operations to

produce soya steak. The steak is then packed and sold to restaurants.
(iv) A small quantity of liquid which is sold to amateur gardeners as a

fertil iser.
The management of Everymans Foods Pic require a process costing system
to be installed, using monthly actual costs, and have requested your advice.

Required:
(a) Briefly explain the type of information which would be required in order to

operate a process costing system in the above factory.
(a) Outline the type of information which would be produced by the above

system and carefully explain the users and the limitat'ons of that data.

(ACCA, December 1981)
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12.1 Introduction

By-product costing is used when a subsidiary or by-product is produced in
the course of manufacturing the main product. The by-product is
produced at the same time and from the same common process as the
main product , although it may require further processing to make it
marketable . The sales value of the by-product will be very low compared
to the main product.

Joint product costing is used when two or more products are produced
from the same process , using the same commonly processed materials up
to thei r point of separation -i.e ., the split off point. Each product has a
significant sales value , but may require further proces sing after the split
off point before it is marketable .

Joint and by-products are very common in industries such as the meat
trade , oil refin ing, chemical works and mining . Because the definition of
the terms depends on the perceived signif icance of the sales value of the
products, companies will have differing views as to whether a product
can be regarded as a joint or by-product. The processing of joint
products is illustrated in Figure 12.1.

Fig 12.1 The processing of joint products
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12.2 By-product Costing

By-products have a small sales value and there is little advantage in
maintaining a complex costing system. It is usual to select a way of
dealing with by-product costs which is simple, even if relatively insignifi
cant problems are ignored. There are three ways of dealing with
by-product costs:

1. No attempt is made to distinguish between the main product and the
by-product. Any sales value from the by-product is added to the sales
of the main product and all costs set against this to show the total
profit. The view is taken that as there is a common process it is
unrealistic, if not impossible, to attempt to attribute a proportion of
the costs to the by-product.

2. If the sales value of the by-product is very small, it may be shown
directly in the general Profit and Loss Account as 'Other income'.
Any costs incurred after the split off point in bringing the by-product
to a saleable condition are deducted from its income before showing in
the Profit and Loss Account.

3. The preferred method is to deduct the sales value of the by-product
less any costs incurred after the split off point from the total cost of
production (see Example 12.1).

Example 12.1

Costs of production for period
Opening stocks
Closing stocks of main product
Sales revenue of main product
By-product with net sales value of
Subsequent costs of by-product

Sales of main product

£200.000
Nil
5% of production
£220,000
£2,200
£200

£ e
200,000

Cost of production (£200,000 - £2,000)
less closing stock (5%)

Cost of sales

Profit

198,000
9,900

188,100

31,900
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12.3 Joint Products

The joint costs incurred up to the split off point must be apportioned in
some way. Subsequent costs, arising after the split off point , relate to
each of the specific products and do not require apportionment. There
are two methods which can be used to apportion the joint costs:

1. The physical units basis of apportionment can be applied to split the
joint costs over the products in proportion to the physical weight or
volume of the products.

2. The sales value basis apportions the joint costs in proportion to the
relative sales value of the products.

Both these methods allow a closing value to be placed on the closing
stocks of each of the joint products; both permit the costs and profits of
each of the joint products to be determined; both provide information
which management can use.

It must be borne in mind that one product cannot be manufactured
independently of the other: the profit of one product is affected by the
way the joint costs are apportioned .

12.4 Physical Units Basis of Apportionment

This method can be used only when the joint products separate after the
split off point into comparable states. For example, this method cannot
be applied if one product is a solid and the other a gas after the
separation point. Additionally, if the products have very different sales
values this is not reflected in the attributable profits and could lead to
one product appearing to be very profitable and the other less so.

The method is simple to apply; the joint costs are simply apportioned
on the basis of the output of each product to the total output measured
by weight or volume (see Example 12.2).

Example 12.2

Joint processing costs
Output of joint product X
Output of joint product Y
Sales value of product X
Sales value of product Y

£6,000
2,000 kilos

10,000 kilos
£1.10 per kilo
£0.55 per kilo
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Product X Product Y Total

Output in kilos 2.000 10.000 12.000

£ f £
Sales 2.200 5.500 7.700
Apportioned costs 1.000 5.000 6.000--- -- --
Profit 1.200 500 1.700

Profit/ sales percentage 54.5% 9.1% 22.1%

By apportioning costs in proportion to output. Product X bears -f2 of the costs
and thus has a profit/sales percentage of 54.5%.

12.5 Sales Value Basis of Apportionment

The advantage of this method is that it gives the same profit/sales
percentage for each product. As managers often operate on an assumed
relationship between costs and profits this method is widely used.

In applying this method, the joint costs are apportioned in the
proportion that the total sales value ofeach product bears to the total sales
value for all output of the joint processes. The selling price per unit is not
used to apportion . Example 12.3 uses the same data as above.

Example 12.3

Product X Product Y Total

f f f

Sales 2.200 5.500 7,700
Apportioned costs 1.714 4.286 6.000--- --- --
Profit 486 1.214 1.700---
Profit/sales percentage 22.1% 22.1% 22.1%

The apport ioned costs for Product X are calculated as follows :

Product X costs = £2.200 x £6.000 = £1,714
£7.700

Whichever method is used , the total profit remains the same, but the
profit per product can be significantly different.

There are some products which incur furthe r costs after the split off
point to put them into a saleable condition. This means that there is no
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sales value at split off point which can be used as a basis for apportioning
costs . If it is not possible to determine what the relative sales value
should be at the split off point then the subsequent processing costs
should be deducted from the final sales value to give a notional sales
value at split offpoint. The notional sales value is then used to apportion
costs in the way described .

Exercises

1. Describe the three different ways which may be used to deal with by-product
cost s.

2. W hat are the two methods used for apportioning joint costs?
3. The total joint cost of a process is £1,800 . This gives an output of 700 kilos of

Product X and 300 kilos of Product Y. The selling price of Product X is £2.40
per kilo and of Product Y £2.60 per kilo. Apportion the joint cos ts by using the
physical units base and calculate the prof it/sales percentage.

4. Using the same data as in question 3, apply the sales value basis of
apportionment to these joint costs .

5. (a) Explain briefly the term 'joint products' in the context of process costing.
Ib) Discuss whether. and if so how. joint process costs should be shared

amongst joint products. (Assume that no further process ing is required
after the split off point.)

Ie) Explain briefly the concept of 'equivalent units' in process costing .

(A CCA, June 1987)
6. Furnival has a dist illation plant that produ ces three joint produ ct s, P. Q and R.

in the proportions. 10:5:5. After the spl it off point the produ cts can be sold for
industrial use or they can be taken to the m ixing plant for blending and
ref ining . The latter procedure is normally followed .

For a typica l week. in which all the output is processed in the mixing plant. the
following Profit and Loss Account can be prepared :

Product P Product Q Product R
Sales (volume) 1.000 gals 500 gals 500 gals
Price per gal £12.50 £20 £10
Sales revenue £12.500 £10.000 £5,000

Joint process cost
(apportioned using
output volume) £5.000 £2.500 £2.500

M ixing plant
Process costs £3.000 £3.000 £3.000
Other separable costs £2.000 £500 £500

--- --- ---
£10.000 £6.000 £6.000
--- --- ---

Prof it/ (Loss) £2.500 £4.000 (£1 .000)
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The joint process costs are 25% fixed and 75% variable, whereas the mixing
plant costs are 10% fixed and 90% variable and all the 'other separable
costs' are variable.

If the products had been sold at the split-off point the selling price per gallon
would have been :

Product P
£5.00

Product 0
£6.00

Product R
£1.50

There are only 45 hours available per week in the mixing plant. Typically 30
hours are taken up with the processing of products P, Q and R (10 hours for
each product line) and 15 hours are used for other work that generates (on
average) a prof it of £200 per hour after being charged with a proportionate
share of the plant's costs (including fixed costs). The manager of the mixing
plant considers that he could sell all the plant's processing time externally at
a price that would provide this rate of profit.

It has been suggested:

(i) that , since product R regularly makes a loss, it should be sold off at the
split-off point.

(ii) that it might be possible advantageously to change the mix of products
achieved in the distillation plant. It is possible to change the output
proportions to 7:8 :5 at a cost of £1 for each additional gallon of Q
produced by the distillation plant.

You are required to compare the costs and benefits for each of the above
proposals. Use your analysis, to suggest any improvements that seem
profitable and set out the weekly Profit and Loss Account for the improved
plan, in a manner which you consider will assist the management with
further problems of this type .

(ACCA, June 1985)

7. The marketing director of your company has expressed concern about
Product X which for some time has shown a loss, and has stated that some
action will have to be taken .

Product X is produced from Material A which is one of two raw materials
jointly produced by passing chemicals through a process .

Representative data for the process is as follows:

_ Material A 10,000 kilos
Output _ Material B 30,000 kilos

Process costs - Raw material
- Conversion costs

£83,600
£58,000

Joint costs are apportioned to the two raw materials according to the we ight
of output.

Production costs incurred in converting Material A into Product X are £1.80
per kilo of Material A used. A yield of 90% is achieved. Product X is sold for
£5.60 per kilo. Material B is sold without further processing for £6.00 per kilo.
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Required:
(a) Calculate the profitl(loss) per kilo of Product X and Material B respect

ively.
(b) Comment upon the marketing director's concern, advising him whether

you consider any action should be taken.
(e) Demonstrate for Product X, and comment briefly upon, an alternative

method of cost apportionment.

(ACCA, December 1986)
8. Distillation plant

A distillation plant, which works continuously, processes 1,000 tonnes of raw
material each day. The raw mater ial costs £4 per tonne and the plant
operating costs per day are £2,600. From the input of raw material the
following output is produced :

%
Distillate X 40
Distillate Y 30
Distillate Z 20
By-product B 10

From the initial distillation process, distillate Xpasses through a heat process
which costs £1,500 per day and becomes product X which requires blending
before sale.

Distillate Ygoes through a second distillation process costing £3,300 per day
and produces 75% of product Y and 25% of product Xl .

Distillate Z goes through a second distillation process costing £2,400 per day
and produces 60% of product Z and 40% of product X2.

The three streams of products X, Xl and X2 are blended , at a cost of £1,155
per day, to become the saleable final product XXX.

There is no loss of material from any of the processes .

By-product B is sold for £3 per tonne and the proceeds are credited to the
process from which the by-product is derived .

Joint costs are apportioned on a physical unit basis.

You are required to :
(a) draw a flow chart, flowing from left to right, to show for one day of

production the flow of material and the build-up of the operating costs
for each product ;

(b) present a statement for management showing for each of the products
XXX, Y and Z the output for one day, the total cost and the unit cost per
tonne ;

(e) suggest an alternative method for the treatment of the income receiv
able for by-product B than that followed in this question (figures are not
required).

(CIMA, Mav 1987)
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13 Marginal Costing

13.1 Introduction

Chapter 7 examined absorption costing which is a method of charging all
costs to the product. Although this is the basis of all financial account
ing statements, the information provided by absorption costing can
be misleading when management is making decisions in certain
·circumstances. Example 13.1 illustrates this .

Example 13.1

Imagine I have a business supplying handmade rocking chairs. The selling price
of each chair is £1 00 and the market is such that I can sel15 chairs in one week.
The timber for the chairs costs £20 per chair and I pay a craftsman £40 for each
chair he makes . I rent a small showroom for £150 per week. What is my weekly
profit?

Profit statement for 1 week (5 chairs)

Sales
Materials
Wages
Rent

Profit

£

100
200
150

£
500

450

50

This statement includes all the costs and gives me a total profit figure . As I have
sold 5 chairs the profit for each chair, based on the above information, is £10. But
what if I make and sell only 3 chairs in one particular week; what will my profit be
then? Using the information that the prof it for one chair is £10, I may conclude
that the profit for the week will be £30. The following profit statement gives a
very different picture.
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Profit statement for 1 week (3 chairs)

Sales
Materials
Wages
Rent

Loss

£

60
120
150

£
300

330

(30)

From Example 13.1, it is easy to appreciate how a loss was made on 3
chairs instead of the anticipated profit , of £30. The rent of £150 remains
the same each week irrespective of the number of chairs made and sold.
The rent is known as a fixed cost, which is not influenced by changes in
the level of activity. However, direct wages and material costs vary in
proportion to changes in the level of activity.

It is this difference in the way that some costs vary with changes in the
level of activity and some costs remain fixed which is the basis underlying
marginal costing. By differentiating between fixed and variable costs
management can be given information for planning and decision making.

13.2 Marginal Costing Definitions

Marginal costing has very few technical terms, but it is important to
understand them in context in order to answer questions correctly. The
key terms are :
1. Variable costs - those costs which , in total, tend to follow the level of

activity in the short term. As activity increases, measured possibly by
production or sales levels, so variable costs increase in total. As
activity decreases, so variable costs decrease in total.

2. Fixed costs are those costs which, in total , tend to remain the same,
irrespective of changes in the level of activity in the short term . For
example, the rent of the factory or the salary bill is unlikely to change
solely because the level of activity has temporarily changed in one
week.

3. Contribution is the difference between the sales value and the variable
costs incurred in achieving those sales; the contribution can be
calculated for one unit or for any chosen level of sales . A complete
understanding of what is meant by the term 'contribution' is essential.

4. Marginal costing is the application of the principle that only variable
costs are charged to the cost units. The fixed costs for a particular
period must be written off against the total contribution for that
period to arrive at the profit or loss for the period.
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A marginal cost is regarded by the accountant as the average variable
cost and is assumed to be constant in the short term . Accountants tend
to use the terms 'marginal cost' and 'variable cost' interchangeably,
but some argue that it is preferable to adhere to the term 'variable
cost' .

13.3 Examples of Fixed and Variable Costs

It is important to note that in the definitions of fixed and variable costs
the words 'in total' are used. The variable cost per unit remains constant,
but the total variable cost increases as activity increases . In Example
13.1, the material cost per chair is £20. This is a variable cost because as
the number of chairs made increases or decreases so the total material
cost changes. Figure 13.1 shows what happens to costs (known as cost
behaviour) when activity increases .

Whether a specific type of cost is fixed or variable depends on the
particular circumstances. A prime example is direct wages, sometimes
termed operatives' wages. Accountants normally deem wages to be a
variable cost in the absence of information to the contrary. However,
fane can think of companies where activity may decrease for a short
period, but the wages bill is not reduced in any way because the
workforce is retained until business picks up. Unless there is information
indicating an alternative treatment, the list of common costs in Figure
13.2 indicates how they should be regarded.

Some costs do not change in total in direct relationship to changes in
the level of activity, neither do they remain fixed. Such costs are known

Fig 13.1 Cost changes when activity changes

ACTIVITY INCREASES ACTIVITY DECREASES

FIXED COSTS

In total
Per unit

VARIABLE COSTS

In total
Per unit

Unchanged
Decreases

Increases
Unchanged

Unchanged
Increases

Decreases
Unchanged
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Nature Nature of cost Fixed Variable

Rent X

Direct materials X

Direct labour X

Advert ising X

Sa lesmen 's commission X

Depreciat ion X

Meter ed power supply X

Wareho use wages X

Mach ine operators' wages X

Rates X

Lubricants X

Accou ntants' salaries X'

Fig 13.2 Identifying fixed and variable costs

as semi-variable costs as they contain both fixed and variable cost
elements. To deal with semi-variable costs the fixed cost element must be
identified and added to other fixed costs, and the variable cost element
added to other variable costs. There are a numb er of meth ods for
separating the fixed and variable elements; Example 13.2 illustrates the
simplest.

Example 13.2

The first step is to identify the total semi-variable costs for two different levels of
production, as in the following data;

Production
level

Units

6.000
16.000

Semi-variable
costs

£

8.000
13.000
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The increase in units of 10,000 has brought about an increase in costs of £5,000.
This increase in costs is due entirely to changes in the variable cost element as
fixed costs do not change in total. The variable cost per unit is therefore

£5,000 £0 0 .--- = .5 per unit
10,000

The variable costs can now be calculated for each level of activity and deducted
from the total semi-variable cost to give the total fixed cost (which should be the
same at the different activity levels):

Production
level

Units

6,000
16,000

Semi-variable
costs

£

8,000
13,000

Variable
costs

£

3,000
8,000

Fixed costs

£

5,000
5,000

13.4 Contribution

The contribution per unit is calculated by deducting the unit marginal
cost from the unit selling price. The total contribution is calculated by
deducting the total variable costs from the total sales.

Contribution is not profit because no regard has been paid to the fixed
costs of the organisation , The contribution can be considered as a
contribution to the fixed costs of the organisation and , when these have
been completely covered, to profit. Unless a particular activity gives a
contribution - i.e., the selling price is higher than the variable
costs - that activity will never make a profit because the fixed costs still
have to be borne.

With knowledge of the contribution per unit from any activity, it is
simple to calculate the profit for a company , as in Example 13.3.

Example 13.3

A company manufactures an item with variable costs of £1.60 per unit and a
selling price lof £2.20 per unit. In January it manufactures 2.000 units and the
fixed costs for the month amount to £900. What is the profit for the month?

£

Selling price per unit 2.20
Variable costs per unit 1.60

Contribution per unit 0.60
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r
Total contribution for January (2,000 units x £0.60) 1,200
Total fixed costs for January 900

Profit for January 300

13.4.1 Profit volume (or contribution sales) ratio
As sales and con tribution are always in direct proportion to each other, a
ratio can be calculated by expressing the contribution as a percentage of
sales. Th is ratio is used in subsequent sections on decision making , but at
the simp lest level the contribution for a product can be quickly calculated
at any given level of sales by using the ratio .

Example 13.4

In Example 13.3 the contribution was 60p per unit and the selling price was
£2.20 per unit. The profit/volume (PIV) ratio is:

Contribution £0.60
= - - X 100 = 27.27%

Selling price £2.20

The contribution at any given level of sales can be found by using the form ula:

Contribution = Sales x PN ratio

So, in Example 13.4 the sale of 2,000 units at £2.20 each gives a contribution of
£4,400 x 27.27% = £1,200.

13.5 Marginal Cost Statements

When drawing up information in the form of a marginal costing layout it
is useful to show not only the total level of activity for the period , but also
the figures per unit as demonstrated in Exa mple 13.5.

Example 13.5

The KT Co manufactures an article w ith a selling price of £10.00 per unit. The
variable costs per unit are £3.00 for direct materials, £2.00 for direct materials,
£2.00 for direct labour and £2.00 for variable overheads. In the month of January
sales are 4,000 units and the fixed costs are £10,000 for the month . Construct a
marginal costing statement.
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KTCo

Marginal costing statement
for the month of January

Total production
(4,000 units)

Figures for
1 unit

Sales
Variable costs :
Direct materials
Direct labour
Overheads

Contribution
Total fixed costs

Total profit

£

12,000
8,000
8,000

£

40,000

28,000

12,000
10,000

2,000

£ £
10

3
2
2 7

3

From the figures for one unit you can calculate that the PN ratio is 30%, so the
total contribution with sales of £40,000 is £12,000, as shown on the marginal
costing statement.

13.6 Uses of Marginal Costing

Marginal costing is most useful for a variety of short -term decision
making , particularly where there are changes in the level of activity. The
following types of business decisions can be helped by the application of
marginal costing principles:

1. Setting the selling price of products, particularly in times of trade
depression and when introducing new products.

2. Determining whether it is preferable to manufacture a component or
to buy it from another company .

3. The proposed closure or temporary cessation of part of the business
activities.

4. The acceptance of a special order or contract.
5. The comparison of different methods of manufacture .

Because of the immense value of the information supplied to manage
ment by marginal costing, its use is more widespread than the above list
indicates. It is used by companies operating a flexible budgetary control
system; it may underpin medium and long term corporate planning ; it is



Marginal Costing 125

the basis of cost-volume-profit (C-V-P) analysis which is used for short
term planning.

13.6.1 Marginal costing assumptions
When using marginal costing some general assumptions are made .
Although these may be relaxed in particular circumstances, the following
are normally applied :

I . Costs can be defined either as fixed or variable and they behave in a
consistent fashion .

2. There is a linear relationship between costs and revenue , at least over
the range of activity being considered.

3. No changes in the efficiency of production methods are introduced .
4. There are no changes in stock levels , or stock is valued at marginal

cost.

Exercises

1. Define variable costs and fixed costs , giving four examples of each.
2. A company has the following semi-variable costs at two different levels of

activity :

Production levels

Units

2,500
5,000

Semi-variable costs

£

20,000
25,000

What are the variable cost and the fixed cost elements if 6,000 units are
produced?

3. What are the main management decisions which can be helped by the use of
marginal costing?

4. Seth pic manufactures a product with a selling price of £5.00 per unit. The
variable costs are £2.00 for direct materials, £1.00 for direct labour and £1.00
for variable overheads . The fixed costs are £100,000 per annum. Prepare a
marginal costing statement for a financial period when 120,000 units were
produced .

5. The variable cost of the power drill manufactured by Hometools Ltd is £4 and
the selling price £10. The company expects its net profit for the year just
ending to be £275,000 after charging fixed costs amounting to £85,000 .
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The company's production capacity is not fully utilised and market research
suggests three alternative strategies for the forthcoming year :

Reduced selling Sales volume
Strategy price expected to

increase by

1 5% 10%
2 7% 20%
3 10% 25%

(a) Assuming the same cost structure as the current year, evaluate the
alternative strategies available to the company and state which is the
most profitable.

(b) Suggest other considerations which management would probably have
in mind when making its decision .

(ACCA, June 1978)

6. (a) Explain what you understand by the term 'cost behaviour ', why it is
important in the context of cost and management accounting, and what
behaviour patterns may be encountered .

(b) What factors inf luence the behaviour of costs in response to changes in
an organisation 's level of activity?

(ACCA, June 1987)

7. A manufacturing company with a single product has the following sales and
production results over three financial periods :

Sales
Production

Period 1
000 units

50
70

Period 2
000 units

60
40

Period 3
000 units

40
60

The selling price per unit has remained at £1 0, and direct material and direct
labour costs per unit at £5. All manufacturing overheads are absorbed into
product cost at predetermined rates per unit of output. Any under/over
absorbed balances are transferred to profit and loss in the period in which
they arise. Variable manufa ctur ing overhead absorption was predetermined at
a rate of £1 per unit in each period. Fixed manufacturing overheads were
expected to be £180,000 per period . Normal capacity is 60,000 units of output
per period ,

Manufacturing overheads actually incurred were as follows :

Variable
Fixed

Period 1
fOOO

68
180

Period 2
£000

45
180

Period 3
fOOO

60
180
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Assume that no further overheads are incurred (i.e., other than manufactur
ing overheads).

Required:
(8) Calculate the expected break-even point per period.
(b) Calculate the profit/loss that arose in each of the three periods.
(e) Reconcile your answers to (a) and (b) above, clearly demonst rating,

explaining fully the reasons for, and commenting briefly upon, any
differences encountered.

(ACCA, December 1985)
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14 Marginal Costing and Decision
Making

14.1 Contribution and Limiting Factors

The concept of 'contribution' is useful for decision making purposes,
although there are occasions when it is necessary to modify the con
cept. This is because an organisation does not have unlimited growth
potential: there are nearly always constraints.

The main limitation on a company's growth is often the sales it can
achieve ; the market will accept only a certain quantity of the product.
But a company can also be limited in its activities by the scarcity of some
economic factor ofproduction ; this could be a shortage of direct labour,
materials or limited plant capacity.

When a factor constrains the growth of the company, this factor is
known as the key factor (or limiting factor, or principal budget factor) .
Management must identify the limiting factor at anyone time and
arrange production so that the contribution per unit of limiting factor is
maximised, as illustrated in Example 14.1.

Example 14.1

LDC Ltd has found an extremely rare mineral. The total world supply is only
20,000 tonnes. The company has a choice of using the mineral in the manufac
ture of either of two products, the details of which are:

Selling price per unit
Variable costs per unit

Contribution per unit

Tonnes of material required

Product A
£

6.00
2.00

4.00

4

Product B
£

4.00
2.50

1.50

1

As product A gives a greater contribut ion per unit it would appear to be the
better choice. But a limiting factor of materials is in operation (in this instance, a
tonne can be used as a unit of the limiting factor). Product A gives a contribution
of only £1 .00 per tonne of material, whereas Product B gives a contribution of
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only £1.50 per tonne . If the rule is applied to maximise the contribution per unit
of limiting factor Product B will be the better choice. By doing so, the total
contribution from 20,000 tonnes of material availablewill be £30,000, against the
possible total contribution from A of £20,000.

14.2 Ranking of Products

A company may have the choice of manufacturing alternate products .
There are a number of different ways the products can be ranked to
determine which would be the most profitable for the company to
manufacture ; the method to be used depends on the circumstances. The
data in Example 14.2 is used to explain the four different ways of ranking
used in practice in the modern business .

Example 14.2

A company has a choice of manufacturing one of two products . Based on the
following information , which is preferable?

Selling price per unit

Variable costs per unit :
Materials
Labour
Overheads

Total cost

Contribution per unit

Product A
£

15

5
4
1

10

5

Product B
£

30

12
7
3

22

8

14.2.1 Ranking by contribution per unit
If there is no limitation on the sales of either of the units and no key
factor operating on the resources used, the absolute size of the unit
contribution can be used, and Product B in Example 14.2 would be
selected.

14.2.2 Ranking by profit/volume ratio
If there is a maximum sales income which can be achieved from either
product, the profit/volume ratio should be used to rank them . In
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Example 14.2, if sales of £50,000 could be achieved of either Product A
or Product B, the calculation would be:

Profit/volume ratio = Contribution X 100

Sales

Product A £5

£15

33 . ~% Product B~ = 26.7%

£30

With sales of £50,000 the contribution from Product A is £16,650, but
from Product B £13,350. In this instance , the company should choose
Product A .

14.2.3 Ranking by total contribution
If the sales in units for each product are unequally limited, ranking
should be by the total contribution. In Example 14.2, if sales of either
10,000 units of Product A or 6,000 units of product B could be achieved,
Product A should be selected as this gives a total contribution of £50,000
compared to £48,000 from Product B.

14.2.4 Ranking by limiting factor
If a limiting factor is in operation it must be taken into consideration in
the calculations. In Example 14.2, assuming that the same material is
used for both products, differing only in the quantity used , the contribu
tion per unit of limiting factor should be calculated:

Contribution per unit
Material cost per unit

Contribution per £1 of materials

Product A
£

5.00
5.00

1.00

Product B
£

8.00
12.00

0.66

Product A should be selected as it gives a higher contribution per unit of
limiting factor.
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14.3 Closure of an Activity

A typical examination question provides the student with information on
a company and asks whether , on the basis of the data provided, the
student considers one of the company's activities should be ceased . The
solution to this problem is to layout the information in the form of a
Marginal Cost Statement, as in Example 14.3.

Example 14.3

Neb Jake pic operates from one factory and manufactures three products. The
profit and loss account for the year ended 31 December shows that product No.
3 has made a loss. The Managing Director suggests that the product should be
dropped from their range. This would not affect the sales of the other products .

Profit and loss account
Year ended 31 December

Product Product Product
NO.1 No.2 No.3

£ £ c
Sales 100,000 70,000 130,000

Direct materials 32.000 16,000 54,000
Direct labour 22,000 20,000 58,000
Variable overheads 10,000 8,000 6,000
Fixed overheads 25,000 16,000 30,000--- ---
Total costs 89,000 60,000 148,000

Profit/(Loss) 11.000 10,000 (18,000)

The solution to this question is to assume that, in the absence of information to
the contrary , fixed costs will remain the same in total for the company, even if
one of the products is dropped. What must be calculated is the contribution, if
any, each product makes to those total fixed costs . The figures therefore need to
be redrafted to show this information.
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Marginal cost statement
Year ended 31 December

Product Product Product Total
NO.1 No.2 No. 3

£ £ £ r
Sales 100,000 70,000 130,000 300,000

Direct materials 32,000 16,000 54,000 102,000
Direct labour 22,000 20,000 58,000 100,000
Variable overheads 10,000 8,000 6,000 24,000

Total variable costs 64,000 44,000 118,000 226,000- - -
Contribution 36,000 26,000 12,000 74,000

Less total fixed costs 71.000

Profit 3,000

It can be seen from this statement that Product No. 3 makes a
contribution of £12,000 to fixed costs . If Product No .3 was dropped , that
contribution would be lost and the company would make a total loss of
£9,000. The general rule is that if an activity makes a contribution
towards fixed costs , it is worthwhile continuing. However, there are
exceptions to this general rule which are examined in Chapter 15.

14.4 Acceptance of a Special Order

A company manufactures a product with variable costs of £8.00 per unit
and a selling price of £10.50. A customer asks if they can have 2,000 units
in addition to their ordinary order, but at a special price of £10.00 per
unit. Should the company agree ?

This problem raises complex issues on relationships with customers
and the likely reaction of competitors, but from the financial point of
view the solution is simple. As the variable costs of the product are £8.00,
any selling price above this amount will give a contribution. The general
rule is that if an activity gives a contribution it is worthwhile undertaking.
On financial grounds, it is worthwhile accepting the order at the reduced
selling price .

It would not make financial sense to agree to sell the product at a price
less than the variable costs. To do so would mean a negative contribution.
Similarly , if the company could supply the additional 2,000 units at
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£10.00 only by reducing its present sales at £10.50 it would be reducing its
total contribution by accepting the order and therefore should not do so.

14.5 Making or Buying a Product

Sometimes a company has the option of making a product or buying it
direct from another company. This often occurs when the item is a
component which is assembled as part of another product. Marginal
costing can be used to assist the decision .

A company can make component X with variable costs of £9.00 per
unit or it can purchase it from another manufacturer at £10.00 per unit .
What should it do? If the company has idle capacity, it should make the
product itself as the variable cost of £9.00 is lower than the buying price
of £10.00. Fixed costs are excluded from the comparison as it is assumed
that they will continue even when factory facilities are idle , The only
additional costs incurred by the company in making the component will
be the £9.00 variable costs per unit.

The rule that it is more profitable to manufacture if the variable costs
are lower than the buying price holds true only if there is idle capacity . If
the part can be made internally only by dropping production of another
product, further analysis is required, as in example 14.4.

Example 14.4

Bruton pic can make component Z in 6 hours with variable costs of £10.00. The
supplier's price for the component is £20.00. If Bruton decides to make the
component it can do so only by sacrificing production of its main product 'Keto'.
This product takes 25 hours to make and has variable costs of £150.00 and a
selling price of £200.00. What is the correct financial decision for the company?
On the face of it, the company should make Z as the variable costs are lower
than the buy in price. But if it makes Z the company will lose the contribution
from Keto which is £50.00 for 25 hours or £2.00 per hour. The calculation is:

Cost of making Z
Variable costs of component
Lost contribution (6 hours @ £2.00)

£
10.00
12.00

22.00

As the supplier's price is only £20.00, it will be financially more worthwhile for
Bruton to buy the component rather than make it.
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This decision has been arrived at by bringing the lost contribution from Keto into
the calculation. This is using the concept of opportunity cost, which represents
the value of the benefit given up in favour of an alternative course of action.

Exercises

0.50

5.20

Direct materials
Direct labour
Factory overheads: variable

fixed
Fixed administration and

selling overheads

Total cost

1. Describe the four different ways of ranking products , and the circumstances
in which each one should be used.

2. What is meant by 'opportunity cost'?
3. A company, with no idle capacity, can manufacture a component with

variable costs of £5.00 per unit. To purchase the unit from an outside supplier
the price would be £6.80 per unit. To manufacture the component would
mean that production of the main product would be reduced. The main
product has a variable cost of £80.00 per unit and a selling price of £100.00
per unit. Ten components can be made in the time that it takes to make one
unit of the main product. Should the company make or buy?

4. Mathews pic anticipates that it will produce 5,000 units per annum at a selling
price of £6.00 each. At that level of production , the costs will be :

£
1.60
2.00
0.80
0.30

(a) A customer has placed a special order and has requested a discount
price of £5.00 per unit . Should this order be accepted?

(b) By reducing the selling price to £5.50 per unit, sales could be increased
to 7,000 units without incurring additional fixed costs . Is this price
reduction advisable?

5. Industrial Fitments Ltd produce three types of shelving - 'Factory', 'Stores'
and 'Office', which are made from the same basic material. mild steel. which
costs £1 per square metre . The standard unit cost of the three products are as
follows :

'Factory' 'Stores ' 'Office '
p p p

Direct material :
Mild Steel 84 78 75
Attachments 14 25 30

Direct labour:
Machining 10 15 19
Spraying 4 7 6

Unit selling prices are: 175 186 190
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Sales expectations for the forthcoming month are:

'Factory'
'Stores'
'Office'

Units
2,000
2,400
1,600

Owing to an industrial dispute, suppliers of mild steel have intimated that
they will be able to supply only 2,500 square metres during the month.

You are required to:
(a) prepare a statement which w ill enable you to advise management on the

most profitable production pattern to pursue;
(b) mention briefly the matters which should receive the attention of

management when confronted with the type of situation described
above.

(ACCA, June 1976)

6. Exewye
The summarised profit and loss statement for Exewye pic for the last year is
as follows :

Sales (50,000 units)

Direct materials
Direct wages
Fixed production overhead
Variable production overhead
Administration overhead
Selling and distribution overhead

Loss for the year

£000

350
200
200

50
180
120

£000
1,000

1,100

(100)

At a recent board meeting, the directors discussed the year's results, following
wh ich the chairman asked for suggestions to improve the situation.

You are required, as management accountant, to evaluate the following
alternative proposals and to comment briefly on each:

(a) Pay salesmen a commission of 10% of sales and thus increase sales to
achieve break-even point.

(b) Reduce selling price by 10% which it is estimated would increase sales
volume by 30% .

(e) Increase direct wage rates from £4 to £5 per hour, as part of a productivity/
pay deal. It is hoped that this would increase production and sales by 20%,
but advertising costs would increase by £50,000.

(d) Increase sales by additional advertising of £300,000, with an increased
selling price of 20%, setting a profit margin of 10%.

(CIMA, May 1985)
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7. The management of an engineering company manufacturing a range of
products is considering next year's production, purchase and sales budgets.
Shown below are the budgeted total unit costs for two of the components
and two of the products manufactured by the company.

Component Component Product Product
12 14 VW XY

£ per unit £ per unit £ per unit £ per unit

Direct material 18 26 12 28
Direct labour 16 4 12 24
Variable overhead 8 2 6 12
Fixed overhead 20 5 15 30

- - - -
£62 £37 £45 £94

Components 12 and 14 are incorporated into other products manufactured
and sold by the company, but not the two products shown above. it is
possible to purchase Components 12 and 14 from another company for £60
per unit and £30 per unit respectively .

The anticipated selling prices of Products VW and XY are £33 and £85
respectively .

Required:
(a) Advise the management of the company whether it would be profitable

to : (i) purchase either of the above components , (ii) sell either of the
above products.

(b] State clearly, and where appropriate comment upon, the assumptions
you have made in answering (a) above.

(el Consider how the following additional information would affect your
advice in (a) above:

Ill Next year's budgeted production requirements for the two compo
nents are 7,000 units of Component 12 and 6,000 units of Component
14. Next year's budgeted sales for the two products are Product VW
5,000 units and Product XY 4,000 units.

(iiI A special machine is used exclusively by the above two component s
and two products and for technical reasons the machine can only be
allowed to operate for 80,000 machine hours next year. The budgeted
usage of the machine is:

Component 12 - 8 machine hours
Component 14 - 2 machine hours

Product VW - 6 machine hours
Product XY - 12 machine hours

The operating costs of the machine have been included in the unit costs
shown in (a) above.

(ACCA. June 1985)

8. A company is preparing its product ion budget for the year ahead. Two of its
processes are concerned w ith the manufacture of three components which
are used in several of the company's products. Capacity (machine hours) in
each of these two processes is limited to 2,000 hours.
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Production costs are as follows :

Direct materials
Direct labour
Variable overhead
Fixed overhead:

Process M
Process N

X
£/unit

15.00
12.00
6.00

6.00
10.50

49.50

Component
y

£/unit

18.50
12.50
6.25

6.00
10.50

53.75

Z
£/unit

4.50
8.00
4.00

4.50
3.50

24.50

300 units
300 units
450 units

Requirements for components X. Y and Z for the following year are:

Component X
Component Y
Component Z

Fixed overhead is absorbed on the basis of machine hours at the following
rates:

Process M
Process N

£3.00 per hour
£3.50 per hour

Components X and Z could be obtained from an outside supplier at the
following prices :

Component X
Component Z

£44.00 per unit
£23.00 per unit

Required:
(a) Demonstrate that insufficient capacity is available to produce the requi

rements for components X. Y and Z in the year ahead. and calculate the
extent of the shortfall.

(b) Determ ine the requirements for bought-in components in order to
satisfy the demand for components at minimum cost.

(c) Consider briefly any other factors which may be relevant to decisions
regarding these component s in the longer term.

(ACCA, June 1986)
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9. Symbols Ltd manufactures three products, Alpha, Beta and Gamma, the
standard costs of which are as follows :

Alpha Beta Gamma
£ £ £

Materials 21 14 21
Labour:

Machinists* 6 9 3
Assemblerst 3 4 2

The company's fixed overheads for the forthcoming year commencing
January 1977 are expected to amount to £100,000.

The marketing director has estimated that demand for the forthcoming year
will be:

Alpha
Beta
Gamma

6,000 at selling price of £50
10,000 at selling price of £45
8,000 at selling price of £40

but the production director has pointed out that machine capacity is currently
88,000 hours per annum, although this will increase to 120,000 hours per
annum when the new plan, alreadyon order, is delivered, but this will not be
during the year for which the budget is being prepared. However, the
production director, anticipating the problem, has located a general engine
ering firm who are equipped to undertake work of appropriate quality and
have quoted the following prices for production of the company's products
on a sub-contracting basis:

Alpha £40
Beta £36
Gamma £32

You are required to:

(a) advise the managing director how the services of the sub-contractor should
be used to enable Symbols Ltd to meet the expected demand for its
products in the most profitable manner, showing full details of the
calculations upon which your advice is based;

(b) prepare a statement showing the profit to be expected if your advice is
followed; and

Ie) briefly explain the reasoning you have applied in making your recommen
dation.

* Machinists are paid £1 .50 per hour.
t Assemblers are paid £1.00 per hour.

(ACCA, December 1976)
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15 Break-even Analysis

15.1 Introduction

Break-even analysis is concerned with predicting costs, volume and profit
as the level of activity changes. The theory of break-even analysis is
derived from the principles of marginal costing, and the assumptions and
definitions of fixed and variable costs and their behaviours discussed in
earlier chapters are used.

Break-even analysis can be conducted by constructing a chart or
applying a formula . A break-even chart shows the approximate profit or
loss at different levels of activity . A formula is frequently used to
calculate the break-even point; that is the level of activity at which the
company makes neither profit nor loss, but breaks even .

Because break-even analysis uses assumptions of cost behaviour, there
are limitations in its application . One of the most important limitations is
that fixed and variable costs change their behaviour over a cert ain range
of activity. For example, if production is doubled more factory space will
be required with an increase in the associated fixed costs. Variable costs
may also be affected if, for example, the company enters into bulk
buying of materials at a discount.

The identification of the break-even point is not the sole purpose of
break-even analysis. The behaviour of costs and profits at various levels
of activity is of great importance to management and this information can
be provided through the use of break-even analysis. However, the term
cost-volume-profit (C-V-P) analysis is often preferred because it em
phasises the changes in relationships at different levels of activity. In this
chapter the term 'break-even analysis' is used, but students should be
aware of the alternative.

15.2 Constructing a Break-even Chart

All costs must be divided into their fixed and variable elements, and
some appropriate measure of activity must be selected. If possible, the
unit of output should be used, although percentages of total capacity or
other measures may have to be adopted. With information on fixed and
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variable costs, selling price and volumes, a break-even chart can be
constructed, as in Example 15.1.

Example 15.1

A company manufactures a single product with a maximum production capacity
of 2.000 units . The variable costs incurred are £5.00 per unit; the product sells at
£10.00 each. During the financial period the fixed costs are £5,000.
The first stage is to draw on graph paper the horizontal axis marked with the
levels of activity and the vertical axis with values in £s' for costs and revenues.
The first line can then be drawn, which is the fixed cost line. Fixed costs are the
same whatever the level of activity, so the line will be parallel to the horizontal
axis. In this example, the fixed costs are £5,000 at nil output and the same figure
at 2,000 units (Figure 15.1).

Fig 15.1 Break-even chart - plotting fixed costs

20

15

os
<oJ

10

5 -------------------------------------- Fixed
cost

o 1,500

Activity in units of output

2,000

Variable costs must now be added to the fixed costs to give a total cost line . By
drawing up a simple table, the total costs for different activity levels can be
calculated and plotted on the graph.
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Units Fixed Variable Total
costs costs costs

£ e £

0 5,000 0 5.000
500 5.000 2,500 7,500

1,000 5.000 5,000 10,000
1,500 5.000 7,500 12,500
2,000 5,000 10,000 15,000

Note that at nil activity the total costs are equal to the fixed costs as no variable
costs have been incurred. When plotting the total costs on the graph only two
points need be plotted . those at nil activity and at maximum activity, as the total
cost line is a straight line (see Figure 15.2). At this stage, however, students may
prefer to plot all the points calculated to minimise the possibility of error.

Fig 15.2 Break-even chart - plotting the total cost line
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costs
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cost

O~---_:':_."...._---.J.------I.----...l..-

1.500 2,000

Act ivity in un its of output

The final stage is to plot the revenue line. At nil activity there is no revenue. At
2,000 units activity is 2,000 x £10.00 per unit = £20,000. The point at wh ich
the total cost line and revenue line intersect is the break-even point - i.e., the
level of activity w here neither profit nor loss is made; in this instance 1,000 units
(see Figure 15.3).
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20

15

88 10

5

Revenue

Total
costs

--------::--- - ---------------- Fixed
cost

500

Fig 15.3 Break-even chart - plotting the revenue line

At this stage a small calculation can be made to prove that the break-even point
is 1,000 units .
Calculation of the break-even point :

Revenue (1 ,000 units @ £10.00)
Fixed costs
Variable costs (1,000 @ £5.00)

Profit/(Loss)

£

5,000
5,000

£
10,000

10,000

If we w ished to know what the profit is at a selected level of activity the figure
can be read from the graph. If the selected level of activity is 1,500 units, the
total costs at this level are £12,500 and the revenue is £15,000. The profit figure
of £2,500 is obtained by deducting total costs from revenue (see Figure 15.4).
The difference in activity levels between the break-even point and the selected
level of activity is known as the margin of safety. In this example, the margin of
safety is 500 units - in other words, the company can drop 500 units from the
selected level of activity before it starts to enter a loss.
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Revenue

Total
costs

I Margin of I
'-- safety-l

_____________ ___________ Fixed

cost

Profit at selected ---7''--<·1./
level

15

5

20
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o
c..J

OIL- ..L- --l- ~:_:_--~

Activity in units of output

Fig 15.4 Break-even chart - reading off the profit

15.3 Using Formulae

Students will have realised from Example 15.1 that the construction of a
break-even chart can lead to some inaccuracies in the answers because of
the lack of precision in drawing the chart. Instead of drawing a chart ,
formulae can be used to calculate the answers . The formulae in this
section are for a firm with a single product or an unvarying mix of sales
and they are applied to the data given in section 15.2.

The break-even point can be expressed either in terms of units or sales
value . To find the break-even point in unit s, the first stage is to calculate
the contribution per unit :

Selling price per unit
Vari able costs per unit

Contribution per unit

£
10.00
5.00

5.00
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The formula is:

Fixed costs

= 1,000 units

This is the same answer as arrived at by constructing a break-even chart,
but it can be appreciated that with more complex figures a greater degree
of accuracy will be achieved by using calculations.

It may be that we want to know what the level of sales must be in order
to break even . One way to do this is to multiply the number of units at
break-even point by the selling price per unit. With 1,000 units selling at
£10.00 each a total sales value of £10,000 would thus have to be achieved
to break even .

Another method is to use the formula :

Total contribution

Total fixed cost x Sales value
Sales value at break-even point = -----------

The amounts for sales value and contribution can be at the maximum
level of activity, or per unit , or any other level. The formula is based on
the Profit/Volume ratio discussed in Chapter 13, and gives:

£5,000 X £10.00 = £10,000

£5.00
Once the formulae for calculating the break-even point are understood,
it is simple to calculate any other level of activity . In the examples above
we have been attempting to find the level of activity which will allow
recovery of the fixed costs. If we wish to recover more than the fixed
costs - i.e., to have some profit, the formula is:

S I d I I f
. . Fixed costs + Target profite ecte eve 0 activity = _

Contribution per unit

If we wish to make a profit of £2,500, the level of activity will be :

£5,000 X £2,500 1 500 .______ =, urnts

£5.00
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Or in terms of sales value

£7,500 X £10.00 = £15 000,
£5.00

15.4 Limitations of Break-even Analysis

Although break-even analysis can be a useful tool, there are a number of
limitations which affect its value . These constraints can be grouped under
three broad headings.

15.4.1 Measuring activity
If the company is manufacturing a single, identifiable product, the
measure of activity is simply the unit of output. Frequently this situation
does not exist, and alternative measures must be found . If there are a
number of products , direct labour hours may be used as a measure of
activity, although this raises problems of plotting the revenue line . If the
sales mix is constant , activity may be usefully measured in £ of sales.

15.4.2 Managerial decisions
Although costs may be identified as fixed or variable , management can
take decisions which will affect this division. Labour is often regarded as
a variable cost, but in times of temporary shortages of work management
may determine to retain labour at their normal pay rates so that the
workforce is available when business picks up . Such a policy makes
labour a f ixed cost .

Another example of the impact of managerial decision making is the
change to subcontract services . If a company provides its own service
internally - for example, computer services - there will be a high ele
ment of f ixed cost. If management decides to scrap its own service and
hire outside services - for example , a computer bure au - it becomes
primarily a variable cost.

15.4.3 The relevant range
The assumptions made about cost behaviour hold true only within a
certain limited range of activity , known as the relevant range; variable
costs may not give a straight line outside this range . Labour may be
working overtime at enhanced pay rates , for example , thus causing
variable costs to develop a curve . Direct materials may be purchased at a
discount once the company exceeds a cert ain order limit.
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Fixed costs may change at different levels of activity. Over the entire
range of activity a comp any can achieve some of the fixed costs are likely
to incre ase in steps. For example, an increase in production may requ ire
larger stores facilities and grea ter maintenance provision , with higher
fixed costs.

Figure 15.5 shows how costs may behave over the complete range of
activity and decisions should be made concern ing those levels of activity
only within the relevant range. Within this range , itis assumed that costs
will behave in the pred icted fashion.

15.5 Alternative Break-even Charts

The break-even charts constructed so far in this chapter are often
referred to as 'traditional' break-even charts; the fixed line is plotted
first , and the variable costs are added to this to plot the total cost line.

Fig 15.5 Possible fixed cost behaviour
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There are alternatives to this chart which use the same underlying
principles and dat a, but present the information in a different way.

15.5.1 Contribution break-even chart
The contribution break-even chart is designed so that the contribution
f igure at various levels of activity can be read 'easily. The variable costs
are plotted first , and the fixed costs added .to them to give the total cost
line . The difference between the variable cost line and the income line
represents the contribution wedge. In Figure 15.6, the same figures are
used as in the previous examples in this chapter.

15.5.2 The profit chart
Profit may be the most significant figure for management , but in the two
variations of the break-even chart examined so far , profit can be
calculat ed only by reading the income and total costs figures and making
a deduction . The profit chart concent rates upon profit and the fixed,
variable and tot al cost lines are not shown. The horizontal axis shows the

Fig 15.6 Contribution break-even chart
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levels of activity, but the vertical axis shows profits and losses. The profit
line is drawn from zero activity, where losses must be equal to fixed
costs, and through the break-even point (see Figure 15.7).

Exercises

1. What is the margin of safety?
2. What is the relevant range?

Fig 15.7 Profit chart
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3. A company makes a product w ith a selling price of £5.00 per unit and variable
costs of £3.00 per unit. The fixed costs for the period are £10,000. What must
be the sales value for the company to make a profit of £2.000?

4. A company has fixed costs of £50,000 and produces one product with a
selling price of £12.00 each and variable costs of £7.00 per unit. The
maximum factory capacity is 20,000 units and it anticipates selling 15,000
units . Construct a break-even chart showing the break-even point and the
margin of safety .

5. Criticially examine the assumptions underlying traditional break-even ana
lysis, and consider the extent to whi ch such analyses may be used effect
ively.

(ACCA December 1979)
6. Emcee

Emcee pic manufactures three products. standard data for whi ch are given
below :

Per unit
A B C
£ £ f

Direct materials 70 124 70
Direct wages :

Department 1 at £3 per hour 15 24 18
Department 2 at £4 per hour 20 12 16

Variable overhead: 16
Department 1 at £2 an hour 10 4 12
Department 2 at £1 per hour 5 30 4

Fixed overhead 35 20

155 210 140
Profit 45 30 40

-- -- --
200 240 180

-- -- - -
Budgeted sales for the period (units) 1,200 800 900

You are required to:
(a) present one graph that shows the profit of the company as a whole and

the contribu tion earned by each of the three products;
(b) advise management which product should be produced and state the

tota l contribution for the period. if total hours in department 2 are limited
to 12,000 and there are no such limitations in department 1.

(CIMA May 1986)
7. Local authority

(a) Ident ify and discuss briefly five assumptions underlying cost-volume
profit analysis.

(b) A local authority, w hose area includes a holiday resort situated on the east
coast, operates. for 30 weeks each year, a holiday home wh ich is let to
visit ing parties of children in care from other authorities . The children are
accompanied by their ow n house mothers w ho supervise them through
out the holiday. From six to fifteen guests are accepted on terms of
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£100 per person per week. No differential charges exist for adults and
children .

Weekly costs incurred by the host authority are:

Food
Electricity for heating and cooking
Domestic (laundry, cleaning, etc .) expenses
Use of minibus

£ per guest
25
3
5

10

Seasonal staff supervise and carry out the necessary duties at the home
at a cost of £11,000 for the 30-week period. This provides staffing
sufficient for six to ten guests per week but if eleven or more guests are
to be accommodated, additional staff at a total cost of £200 per week are
engaged for the whole of the 30-week period.

Rent, including rates for the property, is £4,000 per annum and the garden
of the home is maintained by the council 's recreation department which
charges a nominal fee of £1,000 per annum .

You are required to:
(i) tabulate the appropriate figures in such a way as to show the

break-even point point(s) and to comment on your figures;
(ii) draw , on graph paper, a chart to illustrate your answer to (b) (i) above.

(CIMA. May 1987)

8. A company produces and sells two products with the following costs :

Variable costs (per £ of sales)
Fixed costs

Product X Product Y
£0.45 £0.60
£1,212,000 per period

Total sales revenue is currently generated by the two products in the
following proportions :

Product X
Product Y

70%
30%

Required:
(a) Calculate the break-even sales revenue per period, based on the sales mix

assumed above.
(b) Prepare a prof it volume chart of the above situation for sales revenue up to

£4,000,000. Show on the same chart the effect of a change in the sales mix
to Product X 50%, Product Y 50% . Clearly lindicate on the chart the
break-even point for each situation.
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Ie) Of the fixed costs £455.000 are att ributab le to Product X. Calculate the sales
revenue required on Product X in order to recover the attr ibutable fixed costs
and provide a net contribution of £700.000 towards general fixed costs and
profit.

(A CCA, June 1987)
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16 Comparison of Marginal with
Absorption Costing

16.1 Introduction

Absorption costing is a technique which charges fixed costs to products or
cost units . The fixed overheads are either allocated or apportioned to
cost centres. An overhead absorption rate is then used to charge the
production cost centre costs to the cost units passing through them.
Although the process is arbitrary, the result is that a cost unit is charged
with what is deemed to be a fair share of the fixed overhead.

Marginal costing is concerned with the way that costs behave when
there are changes in activity levels. Costs are divided into variable and
fixed costs. Only variable costs are charged to the cost units and the
contribution is calculated by deducting the variable costs from the
revenue. Fixed costs are regarded as period costs unaffected by changes
in levels of activity. The fixed costs are deducted from the total
contribution for a period to arrive at the profit or loss.

Both absorption costing and marginal costing have their advantages
and disadvantages and these are examined in this chapter. Both tech
niques can have a significant impact on the valuation of stocks and the
reporting of period profits.

16.2 Main Features of Absorption and Marginal Costing

A comparison of the main features of the two techniques will permit a
fuller discussion of their respective advantages and disadvantages.

16.2.1 Absorption costing
1. All costs are charged to the cost unit and a profit can be ascertained

for each unit .
2. The total profit is equal to the sum of the profits from the individual

cost units.
3. As output changes , so the total cost per unit changes because fixed

costs are spread over the different number of units.
4. Work in progress and finished stocks valuation include a share of

fixed costs and therefore are valued at full production cost .
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16.2.2 Marginal costing
1. Only variable costs are charged to each cost unit and the contribution

is ascertained for each unit .
2. The total profit is equal to the total contribution minus the fixed costs

for the period.
3. As output changes the variable costs and contribution per unit are

constant.
4. Work in progress and finished stocks valuations are at variable

production cost; there is no inclusion of any fixed cost .

16.3 Arguments for Marginal Costing .

It should be noted that marginal costing is not necessarily 'better' than
absorption costing, or vice versa. Although some practitioners will
contend the superiority of one technique or the other, it is a matter of
examining the circumstances in each case . The following list of argu
ments in favour of marginal costing must be balanced by the subsequent
list in favour of absorption costing.

1. Fixed costs are a period cost, not a product cost , and should be written
off in the period in which they occur.

2. Production has an impact only on variable costs, and therefore this is
where the concentration should be .

3. Pricing decisions are improved because management can determine
the level at which a contribution is made .

4. Changes in volume of activity do not affect the unit cost as only
variable costs are involved and there is no spreading of fixed costs.

5. Under or over absorption of overheads does not arise.
6. The arbitrary apportionment of fixed costs is avoided .

16.4 Arguments for Absorption Costing

1. Fixed costs represent a sacrifice to ensure that production can take
place and therefore should be included.

2. Changes in production levels , particularly when they are significant,
will have an impact on fixed costs and, decisions should take this into
account.

3. In the long run, fixed costs must be recovered for the organisation to
make a profit ; concentration on recovering the variable cost per unit
may obscure this fact.

4. Writing off fixed costs in the period in which they incur can lead to the
reporting of losses, but the company may have been producing goods
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for stock for sale later in the year - e.g ., seasonal products for
Christmas. A proportion of the fixed costs should be included in the
stock valuation to give a more accurate representation.

5. Where capital expenditure is high, no knowledge of true product
profitability can be ascertained unless fixed costs are included.

6. The separation of costs into their fixed and variable elements is not
always possible .

7. Statement ofStandard Accounting Practice No.9 recommends absorp
tion costing for stock valuation for financial accounts .

16.5 Stock Valuations

If there is no stock or no changes in stock levels at the beginning and end
of a period, marginal costing and absorption costing will give the same
figure of profit for the period. If there are changes in the stock levels, the
valuations of stock will differ and this will be reflected in the reported
profit figure for the period (see Example 16.1).

Example 6.1

Fion pic manufactures a product 'Edita' which has a selling price of £6.00 each.
For the month of January the figures are:

Total no. of units manufactured
Total no. of units sold
Production costs : variable

fixed
Fixed selling costs

Marginal cost statement
for the month of January

Sales
Variable costs of production
Less closing stock

Contribution
Less fixed costs for period : Production

Selling
Profit

£

25,000
2,500

10,000
16,000

£
54,000

22,500

31,500

26,000

5,500

Note that the value of the closing stock is calculated by multiplying the number
of units (1 ,000) by the variable cost per unit only (£2.50). This is found by dividing
the variable costs of production of £25,000 by the total number of units
produced of 10,000.
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Absorption costing statement
for the month of January

Sales
Product ion costs : variable

fixed

Less closing stock

Gross profit
Fixed selling costs

Profit

£

25,000
10,000

35,000
3,500

£
54,000

31,500

22,500
16,000

6,500

Note that the value of the closing stock is calculated by multiplying the number
of units by the total cost ofeach unit . The total cost consists of fixed and variable
costs, so the total production cost of one unit is £35,000 divided by 10,000 units .

In absorption costing, a proportion of the fixed costs incurred in
January in Example 16.1 are being transferred to the following period in
the stock valuation . In marginal costing the total of the fixed costs are
charged to production in the period in which they are incurred ,

If at the end of a period there is an increase in the stock held by the
company, the reported profit will be higher under absorption costing
than under marginal costing, because of the treatment of fixed costs.
Over a long period of time, total profits for the company will be the same
under absorption costing and marginal costing because total costs will be
the same. It is the profit for the separate accounting periods which will
differ.

Exercises

1. What are the main features of marginal costing and absorption costing?
2. Explain the impact on profit of increases in stock at the end of a period under

marginal costing compared to that under marginal costing.
3. What are the advantages of absorption costing?
4. The following data relates to a company for the month of January. Construct

statements for the period using both marginal costing and absorption costing
to show the figures of profit :

Sales
Production
Sales price
Variable production costs
Fixed production costs for the period

2.000 units
2.500 units
£5.00 per unit
£3.00 per unit
£2.500
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5. Discuss the relative advantages of accounting systems based upon full
absorption and marginal cost ing principles, and provide a simplified example
for each syste m of the likely format of an income state ment for management.

(ACCA, June 1986)
6. Shown below is next year's budget for the Forming and Finishing depart

ments of Tooton Ltd. The departme nts manufacture three different types of
component wh ich are incorporated into the outpu t of the firm 's f inished
products.

Component

Product ion

Prime costs :
Direct mater ials

- Forming Dept
Direct labour

- Forming Dept
- Finishing Dept

A B C

14,000 units 10.000 units 6,000 units

f per unit f per unit E per unit

8 7 9

6 9 12
10 15 8
- - -
24 31 29

Manufacturing t imes :
Machining

- Forming Dept
Direct Labour

- Forming Dept
- Finish ing Dept

4 hr per unit

2 hr per unit
3 hr per unit

3 hr per unit 2 hr per unit

3 hr per unit 4 hr per unit
10 hr per unit 2 hr per unit

Variable overheads
Fixed overheads

Machine time required and available
Labour hours required and available

Forming
Department

£
200,900
401,800

602,700

98.000 hr
82.000 hr

Finishing
Department

£
115,500
231,000

346.500

154.000 hr

The Forming Department is mechan ised and employs only one grade of
labour, the Finishing Department employs several grades of labour with
differing hourly rates of pay.

Required:
(a) Calculate suitable overhead absorpt ion rates for the Forming and Finish

ing Departments for next year and include a brief explanation for your
choice of rates.

(b) Another firm has offered to supply next year's budgeted quant it ies of the
above components at the following prices :

Component A £30. Component B £65. Compo nent C £60
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Advise management whether it would be more economical to purchase
any of the above components from the outside supplier. You must show
your workings and, considering cost criteria only, clearly state any
assumptions made or any aspects which may require further investiga
tion.

Ie) Critically consider the purpose of calculating production overhead ab
sorption rates.

(ACCA, June 1980)

7. Mahler Products has two manufacturing departments each producing a
single standardised product. The data for unit cost and selling price of these
products are as follows :

Direct material cost
Direct labour cost
Variable manufacturing overheads
Fixed manufacturing overheads

Factory cost
Profit mark-up

Selling price

Department A
r
4
2
2

12

20
50% 10

30

Department B
f
6
4
4

16

30
25% 7.50

37.50

The factory cost figures are used in the departmental accounts for the
valuation of finished goods stock.

The departmental profit and loss accounts have been prepared for the year
to 30 June 1985. These are given below separately for the two halves of the
year.
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Mahler Products
Departmental profit and loss accounts Year to 30 June 1985

1 July - 31 December 1 January - 30 June
1984 1985

Dept A Dept 8 Dept A Dept 8
fOOD fOOD fOOD fOOD

Sales revenue 300 750 375 675

Manufacturing costs
Direct material 52 114 30 132
Direct labour 26 76 15 88
Variable overheads 26 76 15 88
Fixed overheads 132 304 132 304

- - - -
236 570 192 612

Factory cost of production 60 210 120 180
Add -

Opening stock of finished
296

780 312
792

goods

Less 120 180 20 300
Closing stock of finished - - - -

176 600 292 492
goods

Factory cost of goods sold 30 100 30 100
Administrative and selling - - - -

costs 206 700 322 592
- - -

Net prof it 94 50 53 83

The total sales revenue was the same in each six monthly period but in the
second half of the year the company increased the sales of Department A
(which has the higher prof it mark-up) and reduced the sales of Department B
(which has the lower prof it mark-up). An increase in company profits for the
second six months was anticipated but the profit achieved was £8.000 lower
for the second half of the year than for the first half. The prof it for
Department A fell by £41,000 while the profit for Department B rose by
£33,000. There has been no change in prices of inputs or outputs.

You are required :
(a) to explain the situation described in the last paragraph - illustrate your

answe r wi th appropriate supporting calculations , and
(b) to redraft the departmental profit and loss accounts using marginal cost

to value unsold stock.

(ACCA, December 1985)
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17 Budgetary Control

17.1 Definitions

Managers are concerned for the future success of their company. They
will assess the challenges and opportunities facing them and set goals,
usually expressed in financial terms, that they intend to achieve. They
will monitor the progress of the company towards these goals and take
action to improve performance or revise goals if they have become
unrealistic.

This process is known formally as budgetary control. This may be
defined as the setting of plans (or budgets) which lay down policies for
which managers are responsible . A continuous comparison is made of
what is actually achieved with the plan, so that individual managers can
remedy any divergence from the plan, or revise the plan if necessary .

The plan or budget is expressed in monetary terms and normally gives
the income and/or the expenditure, including any capital expenditure ,
needed during a financial period to achieve the given objective . The
period of time for which the budget is intended is known as the budget
period, and the budget must be prepared and approved before this
period of time begins.

Managers normally consider their plans and objectives over a long
time of, say, five years . These long range plans are broken down into
periods of one year and budgets drawn up in detail, normally subdivided
into months, so that monitoring and control can be conducted.

Budgets are drawn up showing the income or expenditure for indi
vidual functions of the organisation - e .g., sales budget, production
budget. As well as these functional budgets there are budgets for capital
expenditure, stock holdings and cash flow. All the budgets are inter
related and incorporated into the master budget, which consists of
the budgeted operating statements and balance sheet.

17.2 Objectives of Budgetary Control

Although the essence of budgetary control is in the planning and control
of activities, the technique is so fundamental to good management
practices that a number of objectives can be identified.
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17.2.1 Planning
The setting of plans is a complex, time consuming and difficult activity . It
is essential that management carries out this task , and a formal system of
budgetary control ensures that they do so in a systematic and logical
fashion.

17.2.2 Coordination
By setting plans, the activities of the various functions of the business can
be coordinated. This means, for example , that production manufactures
the right quantity of the required product for the sales team .

17.2.3 Communication
As individual managers are given the responsibility of achieving the plan,
they must be informed of the policies of the organisation, the constraints
under which it is operating and the goals that it intends to achieve.
Without a method for communicating this information to managers, the
system of budgetary control will fail.

17.2.4 Motivation
By setting clear targets and communicating them to employees, motiva
tion may be improved. An organisation which has no sense of direction
will find it difficult to motivate employees.

17.2.5 Identifying variances
When actual activity for a period of time is compared to the original plan ,
there will often be a difference expressed in financial terms . This
difference is known as a variance and the examination of the variances
will show whether management need to take any action .

17.2.6 Control
Rigorous control can be implemented only by setting a plan of what is
intended to be achieved in a defined period of time and regularly
monitoring progress against this plan with corrective action being taken
when necessary.

17.3 Preparing Budgets

It is essential that budgetary control and the preparation of budgets is not
regarded as the sole responsibility of the accounting function . The whole
management team should be involved, with the accounting function
normally providing a coordinating role and providing quantitative and
financial data when needed.
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A Budget Committee may be formed, comprising the functional heads
of the company with the chief executive as the chairman. It is normal to
appoint a Budget Controller who acts in a secretarial role and arranges
for the provision of the information required for decision making . The
Budget Controller is frequently an accountant, because knowledge of
systems and procedures and access to data are required.

During preparation of the budgets it is important to identify any
limiting factors and to ensure the best coordination of the various
functions . The limiting factor or principal budget factor is that which
prevents the company achieving higher levels of performance in the
budget period; a shortage of materials, for example , or inadequate plant
capacity may be the limiting factor, and decisions must be taken at an
early stage to minimise the impact.

Once the principal budget factor has' been identified and individual
functional budgets are being set, it is important to ensure that coordina
tion offunctions takes place . It would not make sense, for example, to set
a sales budget with a sales volume in excess of existing plant capacity,
unless decisions were made on improving capacity , subcontracting work
or cutting back on the sales budget.

The extent to which employees at various levels should be involved in
the budget preparation is a matter of debate . Some commentators argue
that fullest involvement of employees at the earliest stage makes for
more realistic budgets and leads to greater motivation . With time
constraints and the complexities of coordinating various plans. it is not
normally practicable to involve all employees. This method of 'bottom
up' budgeting, therefore usually starts with the functional heads setting
plans for subsequent debate, amendment and coordination.

The alternative method to 'bottom up' planning is 'top down', where
the board of the company sets specific targets and budgets are prepared
to conform to these. In many companies a mix of 'bottom down' and 'top
up' approaches is used, perhaps with functional heads identifying
possible targets in broad terms at an early stage and the board consid
ering these before detailed budgets are constructed.

17.4 Interrelationship of Budgets

The functional and other budgets adopted and approved by the board is
incorporated into the Master Budget, which comprises the Budgeted
Operating Statement for the period and the Budgeted Balance Sheet.

Although budgets for such activities as research and administration
are not totally connected to the other budgets, they must be kept
within limits directed by general policy and an interrelationship exists.
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I SALES I

I I BUDGET I

IPRODUCTIONI ISELLING OVERHEAD~
IBUDGET BUDGET

CASH
BUDGET

~ PLANT BUDGET:
I ADMIN ISTRATION r-
I OVERHEAD BUDGET

~ LABOUR BUDGET:

--l OVERHEAD BUDGET: : RESEARCH BUDGET r-

I MASTER I
I BUDGET I

Fig 17.1 Interrelationship of budgets

In Figure 17.1 the level of sales have been taken as the limiting factor and
the other budgets stem from this.

Notes

1. The sales budget is set first and shows what quantit ies can be sold and at
w hat price.

2. The production budget is based on the sales budget. but policy changes on
stock levels could lead to volume changes compared to the sales budget.
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3. The production budget may reveal immediate plant shortages which have to
be incorporated into a capital expenditure budget. A capital expenditure
budget is required on a long-term basis in any event.

4. Generalpolicies dictate the limits of administration and research budgets, but
they bear some relationship to the sales budget.

5. The individual budgets are assembled and incorporated into the Master
Budget.

17.5 Advantages of Budgetary Control

It is possible to implement a system of budgetary control and for
management to become disillusioned about the claimed benefits . Care ,
commercial sense and a knowledge of the particular company are
required to ensure that budgetary control is properly implemented, so
that it may provide the following advantages:

1. Decisions are based on an early study of the future problems and
opportunities facing the company .

2. Motivation of the entire management team is assured, with clearly
defined goals and a method of monitoring achievement.

3. Policies can be periodically examined in the light of changing cir
cumstances, and restated if necessary.

4. The resources of the company are given the fullest and most econo-
mical use.

5. This control system embraces every activity of the company .
6. All the various functions within the organisation are coordinated.
7. Capital and effort are channelled into the most profitable use.

17.6 Disadvantages of Budgetary Control

Although budgetary control can offer many advantages, there are
difficulties and pitfalls connected with its operation:

1. Planning is not an exact science and, although forecasting techniques
such as time series analysis and exponential smoothing may assist, the
problems should not be overlooked.

2. The process of budgetary control is time consuming and managers
may believe that time could be better spent getting on with the job .

3. Top management must be committed to the system and to the budgets
for the period, or there will be no sense of motivation or cooperation
at other levels of management.

4. Budgets , once set, can appear inflexible and act as a constraint on
management initiative .
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5. Variances can arise through unrealistic plans and changed cir
cumstances, and the reporting of such variances can demotivate
managers.

Exercise

1. Shown below is an extract from next year's budget for a company manufac
turing two products in two production departments.

Product
Sales
Opening stock
Closing stock (at end of budget year)

Selling price
Prime costs :
Materials
Labour - Production Department 1

- Production Department 2

A
11,500 units
1,000 units
1,500 units

f per unit
140

14
20
18

8
15,750 units
2,000 units
1,250 units

f per unit
80

26
8

12

Hourly wage rates for direct operatives are budgeted at £4 per hour in
Production Department 1 and £3 per hour in Production Department 2. It
should be assumed that all prime costs are variable.

Budgeted annual overheads:

Fixed overheads
Variable overheads

Production
Dept. 1

f
315,000

67,500

382,500

Production
Dept . 2

£
613,800
145,200

759,000

The company operates a full absorption costing system and each production
department charges its budgeted overhead to products by means of a
departmental direct labour hour absorption rate.

Production and overheads are budgeted to occur evenly throughout the
year. However, monthly sales do vary and the budgeted sales for the first
month are, Product A 1,200 units and Product B 2,300 units.

The total cost per unit of the opening stocks is Product A £98 per unit and
Product B £75 per unit. These stock values are based upon the costs in the
current period and are not the budgeted unit costs for the next year.

Required:
(a) Calculate the budgeted profit for the first month of next year for the

above company. Any necessary assumptions should be clearly indicated.
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(b) Calculate the effect on the above budgeted profit if in the first month , the
actual results are as predicted except that actual production of Product B
is 50 units higher than the budget.

(e) The accountant of the above company is considering changing from a fu:
absorption costing system to a marginal costing system in which eacr
month's fixed overheads will be written off immediately they are
incurred. Describe the effect of the above proposal on the first month's
budgeted profit and explain the reason for that effect. (Calculations are
not required and candidates should assume that the opening stock
values would be reduced to marginal cost before the first month's
budgeted profit is calculated.)

(ACCA. June 1985)
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18 Budgets

18.1 Introduction

Management may prepare budgets for the business as a whole and for
particular aspects of it; there may be budgets for functions such as
production, cash, capital expenditure, manpower and for other activities.
Despite the apparent differences in the nature of the activities, the basic
principles in setting and operating the budgets are the same.

Plans are set for the various activities. The initial plans may be in
quantities - e.g. , number of units to be sold - to be transferred into
monetary terms subsequently. Most plans cover a period of one year ,
although activities such as capital expenditure and research may be for
five years or longer.

These annual plans need to be subdivided into shorter periods for
monitoring and control . It is usual to do this on a monthly basis and the
spreading of the annual figures over 12 months is known as 'phasing the
budget' . Normally it is insufficient to take the annual figure and divide by
12 to give the monthly figures . Most businesses experience peaks and
troughs during the year, and this needs to be reflected in the monthly
budget figures.

Actual progress is measured from the commencement of the budget
period. This is compared with the plan for the month and the figures
reported to the managers responsible . The differences between the
actual and the budget figures are known as variances. If actual costs are
below budget the variances are known as favourable variances: this is
because the final profit figure should be higher than the budgeted profit.

When actual costs are above the budget figures the variances are
adverse, and may be shown in parentheses (the figures are in brackets) in
the management report. The adverse variances will cause the actual
profit to be lower than the budgeted profit.

If the budget report shows income as well as costs, there may be
variances for the income , but these will be the reverse of the costs
variances. If actual income is above the budget figures, the variance is
thus favourable because the actual profit will be higher than the budget.

Example 18.1 demonstrates the key points which can be identified in a
budget report. This report is for one period only, but in many companies
the monthly budget report gives the figures for the entire year divided
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into months, the actual figures to date and a cumulative column which
shows the actual totals compared with the budget totals for the year to
date .

Example 18.1

Budget report
January

Item Budget Actual Variance
f f f

Income - Product A 25,000 24,500 (500)
Income - Product B 18,000 17,200 (800)
Income - Product C 19,000 19,600 600

Total income 62,000 61,300 (700)

Costs - Salaries 28,400 29,000 (600)
- Expenses 12,500 12.000 500
-Admin. 1,800 1,700 100
-Misc. 700 300 400

Tota l costs 43,400 43.000 400

Profit 18,600 18,300 (300)

18.2 Cash budgets

Cash is the most essential resource of a business. Without sufficient cash
a business will be unable to operate ; an excess of cash means that there is
inefficiency and a subsequent impairment of profitability . Even small
companies without a budgetary control system will have some form of
cash budget.

A cash budge t shows the cash (including cheques) coming into the
organisation and the cash going out. The cash coming in is termed
positive cash flow and the cash going out is termed negative cash flow.
The difference between these two flows is known as the net cash flow.

The exact form of the cash budget will vary from company to
company, but the layout in Example 18.2 is typical. The cash budget is
drawn up for the year and subdivided into monthl y or even weekly
amounts. For clarity Example 18.2 shows only the first three months.
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Example 18.2

J. Christie starts a small retailing business with £5,000 she has in the bank. Her
sales and purchases for the first three months are:

January
February
March

Sales
£

10,000
12,000
18,000

Purchases
£

5,000
6,000
9,000

She has to pay for the purchases in the month in which they are made. Of her
sales, 50% of the customers pay cash and the remainder pay in the month
following the month of sale.

She rents a shop for £2,500 quarterly payable on the first day of the quarter .
The running costs of the shop are £1,000 per month, payable in the month after
month in which they occur. She pays wages of £500 per month payable in the
month .

Cash budget January to March

Item January February March
£ £ f

Cash in
Cash sales 5,000 6,000 9,000
Credit sales 5,000 6,000
Total cash in 5,000 11.000 15,000

Cash out
Purchases 5,000 6,000 9,000
Rent 2,500
Running costs 1,000 1,000
Wages 500 500 500

Total cash out 8,000 7,500 10,500

Balance blf 5,000 2,000 5,500
Net cash flow (3,000) 3,500 4,500
Balance clf 2,000 5,500 10,000

Note that the bottom three rows show how much Christie starts the month with
(her £5,000 savings in January); the net cash flow for the month ; and the
balance at the end of the month which is carried forward as the opening balance
for the following month .

The cash budget for Christie indicates that she will require at least £3,000
savings to start the business because of the negative cash flow in January. As
she has £5,000 in the bank, the business appears viable. In February and March
there are positive cash flows and Christie should be deciding before the budget
period starts how the surplus cash flows should be used.
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18.3 Production Budgets

When deciding upon the level of production there are two main
considerations:

1. Whether the production levels in each subperiod will be even or
uneven . Assuming an annual budget, most companies prefer to
manufacture the same quantities each month to arrive at the annual
figure. This even flow ensures that labour and machines are employed
at optimum capacity. In seasonal industries, it may be necessary to
have an uneven production flow, with peaks and troughs during the
year.

2. The amount of stock to be held . This depends on a number of factors
including the cash available , storage capacity, delivery times ,
possibility of shortages, etc .

18.3.1 Uneven production flows
If the level of sales is the limiting factor and a decision has been taken on
the level of stock holding, with uneven production flows a simple
calculation is required to determine the production levels for each period
(see Example 18.3).

Example 18.3

Wheelers pic. a manufacturer of cycle panniers, has decided that the stock level
should not fall below 500 units. At the beginning of January it has 600 units in
stock and the budgeted sales for the month are 2,000 units . What should the
production level for the month be?

Closing stock required at end of January
Add budgeted sales for the month

Less opening stock at beginning of month
production requirement for the month

Units
500

2,000

2,500
600

1,900

18.3.2 Even production flows
When a company wishes to produce the same quantity each month
and has decided its minimum stock level , the problem is to deter
mine the opening quantity ofstock to ensure that sales needs are met (see
Example 18.4) .
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Example 18.4

Chillproof pic manufactures window frames and has set a monthly production
level of 50 units and does not want the stock level to fall below 100 units. The
sales budget shows the following figures :

Units
January 40
February 40
March 60
April 80
May 100
June 60

What should the opening stock in January be so that the company can meet its
sales targets?
The way to tackle this problem is to set out the known information in the form of
a simple budget:

Jan. Feb. Mar. Apr. May Jun.
Opening stock
Production 50 50 50 50 50 50

Total
Less Sales 40 40 60 80 100 60

Closing stock

As the stock level must not fall below 100 units. we can start by inserting this
figure as the opening stock in January and carry the calculations through to the
end:

Opening stock
Production

Total
Less Sales

Closing stock

Jan.
100
50

150
40

110

Feb.
110
50

160
40

120

Mar.
120
50

170
60

110

Apr.
110
50

160
80

80

May
80
50

130
100

30

Jun.
30
50

80
60

20

An opening stock of 100 units would be insufficient; this means that in three of
the months stocks fall below the minimum level. June is the month w ith the
lowest stock of only 20 units and a further 80 units are required to meet the
stock holding of 100 units. The opening stock in January must therefore be 180
units .

18.4 Flexible Budgets

A budget may be fixed in that once it has been established it is not
changed, even though there may be changes in activity levels ; it may be
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revised if the situation so demands , but it is not changed solely because
actual activity levels differ from the budget.

A flexible budget changes in accordance with levels of activity, and
reflects the different behaviours of fixed and variable costs. A flexible
budget may be used at the planning stage to illustrate the impact of
achieving different activity levels. A flexible budget can also be used at
the control stage at the end of a month to compare the actual results with
what they should have been.

Flexible budgeting provides clearer information to management for
decision making and control purposes. By comparing the actual results
with what should have been achieved at that level of activity, a more
accurate measure is given (see Example 18.5).

Example 18.5

Roberto's Pastas has set the following budget for the month of January based
on sales of 90 units :

Revenue

Variable costs
Variable overheads
Fixed overheads

Total costs

f
900

450
90

300

840

Profit 60

The actual sales for the month were 100 units. and the results are shown
compared to the fixed budget :

Fixed
Budget Actual

f f

Revenue 900 1,000
--

Variable costs 450 530
Variable overheads 90 110
Fixed overheads 300 300

--
Total costs 840 940

Profit 60 60

The company may feel very pleased that it has achieved the budgeted profit , but
a flexible budget can give a more accurate picture . It is constructed by changing
the variable costs total and income to correspond with the actual level of activity
achieved:
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Flexible
budget Actual

£ [

Revenue (£10 per unit) 1,000 1,000

Variable costs (£5 per unit) 500 530
Variable overheads (£1 per unit) 100 110
Fixed overheads 300 300

Total costs 900 940

Profit 100 60

The flexible budget shows that at the level of activity of 100 units the company
should have achieved a prof it of [100.

Exercises

1. What are the advantages of flexible budgets?
2. What matters do management need to consider when sett ing a production

budget?
3. Juliet M iles has savings of £10,000 and she has decided to open a retailing

business. The predicted sales and purchases for the first six months are:

January
February
March
April
May
June

Sales
£

15,000
15,000
15,000
20,000
20,000
20,000

Purch ases
[

8,000
8,000

10,000
10,000
12,000
12,000

She predicts that 10% of the sales w ill be for cash and the remaining 90% w ill
be paid in the month fo llowing the month of sales. Purchases must be paid for
in the month in wh ich they occur. Rent of the shop will be £12,000 per annum
payable quarte rly in advance. Wages w ill be £500 payable each month. The
electricity charge will be £1,000 payable at the end of each quarter . Telephone
and postage charges will be £2,000 payable at the end of each quarter.
Construct a cash budget.
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4. Kerryblue Ltd is a company manufacturing two products using one type of
material and one grade of labour. Shown below is an extract from the
company's working papers for the next period's budget.

Product
Budgeted sales
Budgeted material consumpt ion,

per product
Budgeted material cost ; £3 per kilo
Standard hours allowed, per product

K
3,000 units

6 kilos

5 hours

B
4,500 units

2 kilos

3 hours

The budgeted wage rate for the direct workers is £4 per hour for a forty-hour
week, overtime premium is 50% and there are 65 direct operatives.

The target productivity ratio (or eff iciency ratio) for the productive hours
worked by the direct operatives in actually manufacturing the products is
90%; in addition the amount of non-productive down-time is budgeted at
20% of the productive hours worked .

There are twelve 5-day weeks in the budget period and it is anticipated that
sales and production will occur evenly throughout the whole period.

At the beginning of the period it is anticipated that the stocks w ill be:

Product K 1.050 units
Product B 1,200 units
Raw material 3,700 kilos

The target closing stocks, expressed in terms of the anticipated activity
during the budget period are:

Product K 15 days sales
Product B 20 days sales
Raw material 10 days consumption

Required:
(a) Calculate the material purchase budget and the wages budget for the

direct workers, showing both quantities and values, for the next period.
(b) Describe the additional information required in order to calculate the

weekly cash disbursements for materials and wages during the above
budget period.

(ACCA, June 1981)
5. Clothar

(a) Clothar pic manufactures one standard product and in common with
other companies in the industry is suffering from the current depression
in the market. Currently it is operating at a normal level of activity of 70%
which represents an output of 6,300 units but the sales director believes
that a realistic forecast for the next budget period would be a level of
activity of 50%.
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Level of activity

60% 70% 80%
£ £ £

50,400
21,600
44,800
31,500
45,900

194,200

44,100
18,900
41,200
31,500
44,100

179,800

37,800
16,200
37,600
31,500
42,300

165,400

Direct materials
Direct wages
Production overhead
Administration overhead
Selling and distribution overhead

Total cost

Profit is 20% of selling price.

You are required, from the data given in the current flexible budget
above, to prepare a budget based on a level of activity of 50%, which
should show clearly the contribution which could be expected .

(b) Discuss briefly three problems which may arise from such a change in
level of activity .

(CIMA. May 1984)

6. (a) At the end of December the management accountant has in front of him
the company 's budgeted profit and loss account figures for each of the
months from the following January to June . The July and August budgets
follow the same pattern as that for June . The budgets can be summarised
as follows :

Jan. Feb. Mar. Apr. May Jun.
Sales quantity 2,500 2,500 3,500 5,000 7,500 4,000-- -- -- -- --
Production quantity 3,000 3,500 4,500 5,000 5,000 4,000

£ f £ £ £ £
Sales revenue 30,000 30,000 42,000 60,000 90,000 48,000

Factory
Cost of production 28,500 33,250 42,750 47,500 47,500 38,000
Stock adjustment (4,750) (9,500) (9,500) 23,750

Factory
Cost of goods sold 23,750 23,750 33,250 47,500 71,250 38,000

Selling and
distribution costs 2,250 2,250 2,350 2,500 2,750 2,400

Admin . costs 3,000 3,000 3,000 3,000 3,000 3,000
Profit 1,000 1,000 3,400 7,000 13,000 4,600

-- -- -- -- -- --
30,000 30,000 42,000 60,000 90,000 48,000

The budgeted factory fixed overhead for the year is £140,000 and this is
absorbed into the factory cost of production at the rate of £3.50 per unit.
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£32,000 of this overhead is depreciation of machinery and buildings, the
remainder arises evenly throughout the year and is paid as it arises.
Month end balances representing budgeted under or over absorbed
overhead are carried forward and for the year as a whole the budgeted
overhead is fully absorbed by the budgeted production. One quarter of the
variable factory cost of production is direct material cost and the balance
is predominantly manufacturing labour and similar services that are paid
for as they arise. The planned direct material purchases of one month are
determined by the planned production of the subsequent month .
Suppliers are normally paid 30 days after the receipt of goods but it is
possible to delay payment in some cases for another month . This course
of action is resorted to only sparingly as the company does not wish to
spoil its credit standing. 20% of the purchases attract a 5% discount for
prompt (i.e., immediate) settlement. 75% of customers settle their
accounts in the month following the sale, 20% take another month 's
credit and the remaining 5% pay in the third month following the sale.

The company normally pays an interim dividend at the end of June and it
is anticipated that the net payment to be made in the forthcoming June
will be £30,000.

You are required to prepare the company's Cash Budget for the months
of April. May and June assuming that the cash balanceat the start of April
is estimated at £5,000 and the company's policy is to maintain a month
end cash balance no lower than £4,000 and no higher than £10,000.
Surplus cash can be invested on a short-term basis at 10%p.a. interest .
No recognition has been given in the budgeted profit and loss accounts to
any discount receivable or short term loan interest.

(b) Discuss and describe the possible use of a spread sheet computer
package in the development of an organisation's cash budgets .

(ACCA, June 1985)
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19 Standard Costing - Materials
and Labour

19.1 Introduction

Standard costing is closely associated with budgetary control and few
systems of standard costing would be in operation without a budgetary
control system being present. Budgetary control, however, is used
mainly by departments and businesses as a whole over a period of time
and is a technique which can be used by itself in any organisation,
including charities, universities, transport undertakings, etc .

Standard costing is mainly applied to products and processes and
predetermined costs and sales are compared with actual costs and sales to
establish the differences or variances. Managers within the company can
be held responsible for these variances and, by analysing the reasons for
the variances, control can be achieved.

The predetermined costs are known as standard costs, and these
establish what costs should be in specified working conditions. The
standard cost is calculated from technical specifications which give the
quantity of materials, labour and other elements of cost required, and
relate these to the prices and wage rates it is anticipated will be current
for the period in which the standard cost is to be used .

The types of standards used by a company will depend upon its
philosophy. Although a 'standard' is a measurable quantity established in
defined conditions, a company may determine to set either ideal stan
dards or attainable standards . Ideal standards are based upon the best
possible working conditions, and no allowances are made for such
difficulties as machine breakdowns and material wastage . Although
useful for management decision making, ideal standards are not fre
quently used as employees may be demotivated by the impossibility of
achieving them. Attainable standards are widely used in industry as they
are based upon realistic efficient performance with allowances made for
machine breakdown, etc .

19.2 Advantages of Standard Costing

1. A benchmark is established against which actual costs can be com
pared.
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2. In setting standards a rigorous and searching examination of the
company's production activities is carried out.

3. As the standards are based on future plans and expectations, the
information provided to management is much more accurate than that
based merely on past performance .

4. By examining the reasons for the differences (known as variance
analysis) between standard costs and revenues and the actual figures,
management need concentrate only on the exceptions to the planned
performance, thus leading to greater managerial efficiency.

5. Control over costs is improved and reductions may be implemented by
the use of variance analysis.

19.3 Disadvantages of Standard Costing

1. Standards may be difficult to set, particularly in a new or fast moving
company.

2. The system may be very costly to maintain and the proliferation of
record keeping may be regarded as an unwelcome burden by
managers.

3. Standards can become out of date and require revision. In a particu
larly turbulent environment the standards may be outdated so quickly
that managers have no confidence in the system .

4. Information provided by the system is of value only if it is used by
managers for control purposes; if the information has no credibility or
is not understood, it has no value .

19.4 Variance Analysis

Variance analysis is the investigation of the factors which have caused the
differences between standard and actual results. It is important that
variances are analysed into their constituent parts so that sufficient
information is provided for a proper management investigation.

Favourable variances are those that have an impact which improves
the predetermined profit. Adverse variances are those that have an
impact of reducing the predetermined profit. The nature of the variance
and its cause - e .g., material prices - must be reported quickly to the
manager responsible so that the reason can be discovered - e.g., use of
wrong quality of material - and effective action can be taken promptly.
Both adverse and favourable variances should be investigated as they
both represent a deviation from the standard which requires explanation.

The calculation of variances and a description of their purpose is fairly
simple for most students . It is somewhat more difficult to interpret
variances, as this requires practical experience . It is important when
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interpreting variances to remember that they are interrelated, and a
variance in one aspect will often be reflected elsewhere . For example , if
the price paid for material is higher than planned because the quality is
better, it may be that a smaller quantity of this superior material is used,
so there is less wastage.

19.5 Direct Material Variances

The basic concept behind the direct materials variances is the formula :

Total materials cost = Quantity used x Unit price

Standards are set both for the quantity of materials consumed for a
specific volume of production, and for the price to be paid per unit of
direct material.

When production for a period has been completed and the actual total
material cost is compared to the standard material cost, there is likely to
be a difference. This total cost variance may be because the actual
quantity of material used is different from the standard, or because the
actual price paid per unit is different from the standard, or a combination
of the two factors.

The total variance can be broken down into a usage variance and a
price variance (Figure 19.1).

Fig 19.1 Material variance and price variance

Direct materials
total variance

I
Price
variance

Usage
variance

19.6 Calculation of Direct Material Variances

19.6.1 Direct material price variance
This variance is the difference between the standard and actual purchase
price for the actual quantity of materials purchased or used in production.
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It is calculated by applying the following formula:

Actual quantity x (Standard price - Actual price)

This may be expanded to:

(Actual quantity x Standard price) - (Actual quantity x Actu alprice)

Example 19.1

To produce one unit a standard usage of 10 litres of material has been set with a
standard price of £3.00 per litre . In the period. 50 units were made and 500 litres
of material consumed at a cost of £2.50 per litre .

In this example there is no usage variance because the quantity of material
which should have been used for 50 units is 500 litres (50 units x 10 litres)
which is the same as the actual usage. We need calculate only the price variance
and to demonstrate its application we will use both formulae, start ing with the
expanded version :

£
Actual quantity x Standard price

500 litres x £3.00 per litre
Actual quantity x Actual price

500 litres x £2.50 per litre

Favourable price variance

1.500

1.250

250

Note that the price variance is favourable because less has been spent per unit
of materials than was expected .

Using the shorter formu la:

Actual quantity x (Standard price - actual price)
= 500 litres x (£3.00 per litre - £2.50 per litre)
= 500 litres x £0.50
= £250 favourable price variance

19.6.2 Direct material usage variance
This variance is the difference between the standard quantity specified for
the actual production and the actual quantity used, at standard purchase
price . It is calculated by applying the following formula:

(Standard quantity specified for actual production - Actual quantity
used) x Standard price per unit
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This may be expanded to :

(Standard quantity for actual production x Standard price) - (Actual
quantity x Standard price)

Example 19.2

To produce one unit a standard usage of 10 litres of material has been set w ith a
standard price of £3.00 per litre. In the period. 50 units w ere made and 600 litres
of material consumed at a cost of £3.00 per litre.

In this example there is no price variance because the actual price of material
per litre is the same as the standard wh ich has been set. We need calculate only
the usage variance and to demonstrate its application we wil l use both formulae.
starting with the expanded version.

£
Standard quantity x Standard price

500 litres x £3.00 per litre
Actual quantity x Standard price

600 litres x £3.00 per litre

Adverse material usage variance

1.500

1.800

(300)

Note that the standard quantity specified for the actual level of production must
be calculated by multiply ing the standard usage for one unit by the actual
numbe r of units produced. The variance is adverse because more material was
used than planned at this level of production.

Using the shorter formula:

(Standard quantity specified for actual production - Actual quantity
used) x Standard price per unit

= (500 litres - 600 lit res) x £3.00 per litre
= 100 litres x £3.00 per litre
= (£300) adverse material usage variance

In a complex process it may be appropriate further to subdivide the direct
material usage variance into the direct materials mix variance. wh ich is used
when different materials are applied in standard proportions; and the direct
material yield variance. which is used when output is different from planned.
such as in a chemical plant. The formulae are:

Direct material mix variance:
(Quantity in standard mix proportions - Quantity in actual mix) x Standard
price.

Direct material yield variance:
(Standard yield of actual input - Actual yield of input) x Standard material
cost.
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19.6.3 Direct material total variance
Th is vari ance is the difference between the standard direct material cost
of the actual production volume and the actual cost of direct materials. It
is calcul at ed by applying the following formula:

(Sta nda rd unit s x Stand ard price) - (Ac tua l un its x Actual pr ice)

Example 19.3

To produce one unit a standard usage of 10 litres of material has been set w ith a
standard price of £3.00 per litre. In the period, 70 units we re made and 770 litres
of material consumed at a cost of £2.80 per litre .

Applying the formula:

£
Standard units x Standard price

700 litres x £3.00
Actual units x Actual price

770 litres x £2.80

Adverse direct mater ial total variance

2,100

2,156

(56)

Note that the standard units in the formu la are calculated by multiplying the
actual volume of production achieved by the standard per unit 2 i.e.. 70
units x 10 litres. The variance is adverse because the actual cost is higher than
intended for the actual level of producti on.

The total variance needs to be furthe r subdivided to provide manageme nt w ith
useful information and, in this example we can go on to calculate the price and
usage variance.

Material price variance:

Actual quantity x (Standard price - Actual price)
= 770 litres x (£3.00 - £2.80)
= 770 litres x £0.20
= £154 favourable price variance

Material usage variance:

(Standard quantity specif ied for actual product ion - Actual quantity
used) x Standard price per unit

(700 litres - 770 lit res) x £3.00
= 70 litres x £3.00
= (£210) adverse usage variance

The favourable price variance of £154 and the adverse usage variance of (£210)
when combined make the total adverse variance of (£56).
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Without further information, it is difficult to specify the reasons for these
variances ; we might suggest that the use of an inferior quality material has given
a favourable price variance, but this has resulted in a higher level of wastage with
an adverse usage variance. If this is the case, the policy of using inferior material ,
although giving a favourable price variance, has led to the overall position being
worse than planned.

19.7 Direct Labour Variances
If material variances are understood, there will be no difficulty in
understanding labour variances. Instead of looking at usage and price we
are now concerned with the ratespaid to labour and their efficiency. The
basic formula is:

Total labour cost = Hours worked x Rate per hour

Standards are set both for the rate per hour and the time required to
complete a certain measure of work. The latter is usually measured in
standard hours or minutes and is the quantity of work at standard
performance, expressed as a standard unit of work in a standard period
of time . For example, it may be decided that a worker can make 100 units
in an hour. If in a working day the output is 900 units it can be said that
the output is 9 standard hours , irrespective of the actual time taken.

When the production for a period has been completed and the actual
total labour cost is compared to the standard labour cost, there is likely
to be a difference. This total cost variance may be either because the
efficiency of labour used is different from the standard, or because the
actual rate paid per hour is different from the standard, or a combination
of these two factors .

The total variance can be broken down into a rate variance and an
efficiency variance (Figure 19.2).

Fig 19.2 Labour rate variance and efficiency variance
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19.8 Calculation of Direct Labour Variances

19.8.1 Direct labour rate variance
This variance is the difference between the standard and actual direct
labour rate per hour for the actual hours worked . It is calculated by
apply ing the following formula :

(Standard rate per hour - Actual rate per hour) X Actual hours

This may be expanded to :

(Standard rate x Actual hours) - (Actual rate x Actual hours)

Example 19.4

The standard for making one unit is 5 standard hours at a standard rate of £4.00
per hour. During the period. 60 units were made which took 300 actual hours at
the rate of £3.80 per hour.

Using the short formula :

(Standard rate per hour - Actual rate per hour) x Actual hours

= (£4.00 - £3.80) 300 hours
= £0.20 x 300 hours
= £60 favourable rate variance

This is a favourable variance because the actual wage rate was less
than planned.

19.8.2 Direct labour efficiency variance
This variance is the difference between the actual production achieved
measured in standard hours and the actual hours worked, valued at the
standard labour 'rate . It is calculated by applying the following formula :

(Standard hours produced - Actual hours worked) x Standard rate
per hour

This can be expanded to :

(Standard hours produced x Standard rate per hour) - (Actual hours
worked x Standard rate per hour)
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Example 19.5

The standard for making one unit is 5 standard hours at a standard rate of £4.00
per hour. During the period, 80 units were made which took 360 actual hours at
the rate of £4.00 per hour.

Using the short formula:

(Standard hours produced - Actual hours worked) x Standard rate per hour

= (400 - 360) x £4.00 per hour
= 40 x £4.00
= £160 favourable efficiency variance

This is a favourable variance because a greater output in standard hours was
achieved in the hours actually worked.

19.8.3 Direct labour total variance
This variance is standard direct labour cost minus the actual direct labour
cost incurred for the production achieved. It is calculated by using the
following formula :

(Standard direct labour hours produced x Standard rate per
hour) - (Actual direct labour hours x Actual rate per hour)

Example 19.6

To make one unit the standard hours are 5 and the standard rate is £4.00 per
hour. The actual production is 100 units and th is took 480 actual hours at a rate of
£4.50 per hour.

Using the formula :

(Standard direct labour hours produced x Standard rate per hour) - (Actual
direct labour hours x Actual rate per hour)

= (500 standard hours x £4.00) - (480 hours x £4.50)
= £2,000 - £2,160
= (£160) adverse direct labour total variance

This total variance can be subdivided into a rate and an efficiency variance.

Direct labour rate variance:

(Standard rate - Actual rate) x Actual hours

= (£4.00 - £4.50) x 450 hours
= (240) adverse rate variance
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Direct labour efficiency variance:

(Standard hours - Actual hours) x Standard rate per hour

= (500 - 480) x £4.00
= £80 favourable eff iciency variance

Note that the rate and efficiency variances combined agree with the total
variance .

Exercises

1. What are the advantages of standard costing?
2. Explain the term variance analysis, and its use.
3. The workforce of a company takes 460 actual hours to achieve 500 standard

hours of production . The standard wage rate is £4.50 per hour and the actual
rate paid is £5.00 per hour. Calculate the relevant variances.

4. For a specif ied level of production. the standard usage of materials is 25
metres and the standard price is £3.00 per metre . The actual usage is 23
metres and the actual price £3.50 per metre . Calculate the relevant variances.

5. A company produces a product which has a standard variable production cost
of £8 per unit made up as follows :

Direct materials
Direct labour
Variable overhead

£/unit
4.60 (2 kilos x £2.30/kilo)
2.10 (0.7 hours x £3.00/hour)
1.30

£263,520
£120.800
£146.080

£2,571 unfavourable
£170.310

£4,760 unfavourable
£3.240 favourable

Fixed manufacturing costs are treated as period costs . The following informa
tion is available for the period just ended :
Variable manufactur ing cost of sales (at standard cost)
Opening stock of finished goods (at standard cost)
Closing stock of finished goods (at standard cost)
Direct material price variance
Raw materials used in manufacture (at actual cost)
Direct labour rate variance
Direct labour efficiency variance

Required:
(a) Determine for the period just ended:

(i) the number of units produced.
(ii) the raw material usage variance.

(iii) the total actual direct labour cost. and
(iv) the actual cost per kilo of raw material used.

(b) Outline the possible causes of the raw material variances.

(ACCA. December 1986)
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6. (a) Discuss the factors which should be considered when setting the
standard labour cost of a product.

(b) Settah Ltd manufactures two different types of component in two
production departments, a press shop and a fitting department.
The budgeted production and standard labour costs for Period 5 were :

Press Shop Fitting Dept
Budgeted production :

Component A 6,000 units 5,000 units
Component B 8,000 units 9,000 units

Standard labour cost per unit :
Component A £3 £8
Component B £6 £6

Standard wage rate per hour £3 £4

Actual results for Period 5 were :
Production:

Component A 4,000 units 6,000 units
Component B 7,800 units 8,600 units

Gross wages paid to direct workers £60,000 £90,000

Throughout Period 5 there were 135 direct workers employed in the
Press Shop and 145 in the Fitting Department. All employees in both
departments attended and were paid for a 40 hour week in each of the
four weeks in Period 5. However during the final week in the Fitting
Department each employee was idle for 3 hours; the result of poor
material scheduling.

Required:
Calculate the appropriate direct wage variances for Period 5.

(ACCA, December 1980)
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20.1 Introduction

When examining absorption costing in Chapter 7, we saw that overheads
could be charged to production in a variety of ways. The budgeted
overhead for the period was divided by the appropriate units of base, a
measure of time being the preferred method. One method of measuring
output is in the form of standard hours ofproduction. This is the method
we will use when considering overhead variance analysis.

It is possible to calculate variances for the total overheads - that is,
fixed and variable overheads combined. Although this is slightly simpler,
it is assumed in this chapter that the standard costing system uses total
absorption costing principles and that both fixed and variable overheads
are absorbed into production costs. It is therefore more sensible to
calculate fixed and variable overhead variances separately.

When the standard costing system is based on marginal costing
principles, only variable overheads are charged to production. It is
therefore necessary to calculate only the variances for the variable
overheads.

Sales variances are income variances and if the actual performance is
greater than the standard, the difference is a favourable variance . The
variances are derived from the sales margin because this assists manage
ment in their objective of controlling profit.

20.2 Fixed Overhead Variances

The most important point to remember in calculating fixed overhead
variances is that fixed overheads do not change with changes in the level
of production. Overheads are charged to production on the basis of the
fixed overhead absorption rate (FOAR) which must be calculated before
production starts . The FOAR is therefore calculated from budgeted
figures.

The relationship of these variances is shown in Figure 20.1.
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Fixed overhead
total variance

_1-
Fixed overhead
expend iture
variance

Fig 20.1 Relationship of fixed overhead variances

Fixed overhead
volume
variance

To demonstrate the calculation of these three variances we will use the
following data:

Budgeted fixed overheads for the period
Budgeted standard hours of production
Actual fixed overheads for the period
Actual standard hours produced

£3,000
1,000 hours

£3,200
1,100 hours

The first step before calculating any of the variances is to work out the
predetermined overhead absorption rate:

F· d h db' Budgeted fixed overheadsixe over ea a sorption rate = _

Budgeted standard hours

£3,000

1,000 hours

= £3.00 per hour

20.2.1 Fixed overhead total variance
This variance is the difference between the standard cost of fixed
overhead charged to production and the actual fixed overhead for the
period. It is calculated by using the following formula:

(Standard hours production x FOAR) - Actual fixed overheads

= (1,100 x £3.00) - £3,200
= £100 favourable fixed overhead total variance
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Note that the variance is favourable because more overhead is charged to
production than has been incurred.

20.2.2 Fixed overhead expenditure variance
This variance is simply the difference between the budgeted fixed
overhead and the actual overhead incurred. Using the above data:

Budgeted fixed overhead - Actual fixed overhead

= £3,000 - £3,200
= (£200) adverse expenditure variance

20.2.3 Fixed overhead volume variance
This variance is the difference between the overhead absorbed in the
production achieved and the budgeted fixed overhead for the period . It is
calculated using the formula :

(Standard hours production x FOAR)- Budgeted fixed overhead

= (1,100 x £3.00) - £3,000
= £300 favourable volume variance

This variance is favourable because the actual volume of production was
higher than the planned volume by 100 standard hours , thus a further
£300 was absorbed into production than originally planned .

Note that the combined volume and expenditure variances agree with
the total variance.

20.3 Variable Overhead Variances

The most important point to remember in calculating variable overhead
variances is that the variable overheads should fluctuate in relation to
levels of production. This means that once the predetermined variable
overhead absorption rate (VOAR) has been calculated, the original
budgeted figures will lose their relevance (see Figure 20.2 overleaf).

To demonstrate the calculation of these three variances we will use the
following data:

Budgeted variable overheads for the period
Budgeted standard hours of production
Actual variable overheads for the period
Actual standard hours produced
Actual hours worked

£2,000
1,000 hours

£2,200
900 hours
850 hours
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Variable overhead
total variance

Variable overhead
expenditure
variance

Variable overhead
efficiency
variance

Fig 20 .2 Relationship of variance overheadvariances

The first step before calculating any of the variances is to work out the
predetermined overhead absorption rate:

V . bl h db' Budgeted variable overheadsana e over ea a sorption rate = _
Budgeted standard hours

£2,000

1,000 hours

= £2.00 per hour

For the purpose of calculating the variances, we will not refer to the
original budget figures again, but we will use the VOAR.

20.3.1 Variable overhead total variance
This variance is the difference between the actual variable overheads
incurred and the actual variable overheads absorbed for the period. The
formula is:

(Standard hours production x VOAR) - Actual variable overheads

= (900 x £2.00) - £2,200
= £1,800 - £2,200
= (£400) adverse total variance

Note that the total variance is adverse because only £1,800 is charged to
production, but the actual variable overheads incurred were £2,200.
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20.3.2 Variable overhead expenditure variance
This variance is the difference between the variable overheads allowed
for the actual hours worked and the actual overhead incurred . The
formula is:

(Actual hours worked x YOAR) - Actual variable overheads

= (850 x £2.00) - £2,200
= £1,700 - £2,200
= (£500) adverse expenditure variance

Note that the variance is adverse because we should have incurred
variable overheads of £1 ,700 on the basis of the actual hours of work , but
the actual overheads were £2,200 .

20.3.3 Variable overhead efficiency variance
This variance is the difference between the variable overheads allowed
for the actual hours worked and the variable overhead absorbed in
production. The formula is:

(Actual hours worked x YOAR) - (Standard hours production
x YOAR)

= (850 x £2.(0) - (900 x £2.00)
= £1 ,700 - £1,800
= £100 favourable overhead efficiency variance

Note that this is a true efficiency variance: it is fa vourable because less
hours were actually taken to produce a greater output as measured in
standard hours.

The expenditure and efficiency variances combined agree with the
total variance.

20.4 Fixed and Variable Overhead Variances Compared

It is essential to note that fixed overheads do not vary with production
levels, but variable overheads do.

When calculating overhead variances the comparison for fixed over
heads must be with the original budget; with variable overheads there is
normally a different level of production than the variable overheads
should have been for the actual hours worked. This can be referred
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Fig 20.3 Comparison of overhead calculations

VARIANCE FIXED OVERHEAD VARIABLE OVERHEAD

Total Actual overheads - Actual overheads-
Overheads absorbed Overheads absorbed

Expend iture Actual overheads- Actual overheads -
Budget overheads Allowed overheads

Volume and Budget overheads - Allowed overheads-
efficiency overheads absorbed Overheads abscr ibed

to as the 'allowed variable overhead' , and Figure 20.3 illustrates the
differences.

The other key point is that the overhead absorption rates, both FOAR

and VOAR, must be calculated on the original budgeted figures. The
absorption rate is a predetermined rate, and the actual figures will not be
available at the time of calculation.

20.5 Sales Margin Variances

Management is interested not only in controlling costs, but also in
controlling income . The income from sales is controlled by concentrating
on the profit or margin from sales. The variances which can be calculated
are shown in Figure 20.4.

The standard sales margin is the difference between the standard
selling price and the standard costs of production , including both fixed
and variable costs. The actual margin is the difference between the actual
selling price and the standard costs of production (NOT the actual costs of
production). The three variance s are calculated using the data on the
next page:

Total sales
margin variance

Sales margin
price variance

Sales margin
quantity variance

Fig 20.4 Sales margin price variance and sales margin quantity variance
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Budget
Actual

Volume Selling price Margin
per unit per unit

400 £10.00 £2.00
380 £11.00 £3.00

20.5.1 Total sales margin variance
This is the difference between the budgeted margin and the actual
margin , the cost of sales being at the standard cost of production. The
formula is:

(Actual sales in units x Actual margin per unit of sales) - (Standard
sales in units x standard margin per unit)

Using the above data the calculation is:

(380 x £3.00) - (400 x £2.00)
= £1,140 - £800
= £340 favourable total sales variance

20.5.2 Sales margin price variance
This is the difference between the actual margin per unit and the standard
margin per unit multiplied by the actual sales volume . Both the actual
and the standard margins are calculated on the basis of standard unit
costs . The formula is:

(Actual margin - Standard margin) x Actual sales volume in units

Applying the formula to the data :

(3.00 - £2.00) x 380
= £380 favourable sales margin price variance

20.5.3 Sales margin volume variance
This is the difference between the actual sales volume and the standard or
budgeted sales volume, both measured in units , multiplied by the
standard margin per unit of sales . The formula is:

(Actual sales in units - Standard sales in units) x Standard margin per
unit of sales
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= (380 - 400) x £2.00
= (£40) adverse sales margin volume variance

Note that the price and volume variance combined agree with the total
variance. A favourable price variance may well be associated with an
adverse volume variance , as the increase in price (and thus margin) may
reduce demand.

Exercises

1. What are the three variable overhead variances. and how are they calculated?
2. A company has the following budget for a financial period:

Variable overheads
Standard hours of production

£2.000
2.000

The actual variable overheads for the period are £1.520 and 1,400 actual
hours are worked to produce 1.600 standard hours of product ion. Calculate
the relevant variances.

3. Describe how the three sales margin variances are calculated.
4. Chemico Ltd manufactures and distr ibutes an industrial cleaning compound

known as Splodge. the standard direct costs per cylinder of whi ch are:

Material

Labour

100 kg of A at 20p per kg
200 kg of B at 25p per kg
10 hours at 90p per hour

£4.575

£50.650

£10.250
£25.880

The budgeted monthly production/sales is 500 cylinders and the selling price
is £100 per cylinder.

The following details relate to May 1975 when 510 cylinders of Splodge
were produced and sold :

Sales
Materials used :

A 51.600 kg. cost
B 101.500 kg. cost

Labour:
5.000 hours. cost

You are required to compute
(a) the price and usage variances for each material
(b) the wages rate and efficiency variances
(e) the sales price and volume variances. and to comment briefly upon the

information revealed by each of the variances you have computed.

(ACCA June 7985)



5,000 units
5,200 units

8 units @ £2 per unit
4 hours @ £5 per hour
4 hours @ £6 per hour
50% of production cost
16 ~% of selling price
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5. Standard Company
A company manufactures a number of products, data for one of wh ich are
shown below:
Standard cost

Direct mater ials
Direct labour
Production overhead
Administration and selling overhead
Profit

Budget for April
Sales
Production

Actual results during April
Sales
Direct materials used
Direct labour costs
Production overhead incurred

Variances calculated in April
Direct materials

Direct labour

You are required to calculate the :
(a) actual output;
(b) actual price per unit of direct material ;
(e) actual rate per hour of direct labour;
(d) overhead expenditure variance;
(e) overhead volume variance;
(f) selling price variance
(g) sales volume profit variance.

5,150 units valued at £566,500
£77.040
£110,770
£122,800

price £8,560F
usage £800A
rate £6,270A
efficiency £l ,500F

(CIMA, May 1986)
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21 Capital Investment Appraisal

21.1 Introduction

When management is considering the investment of a large sum of
money over a number of years, the fundamental objective is to ensure
that the total monies received over time are higher than the amount of
the original investment.

In these circumstances, the distinction between fixed and variable
costs is probably of small importance. What will be critical is the timing
and amounts of cash flows and , above all, the degree of risk .

To evaluate these long-term projects there are a number of techniques
which are considered in this chapter, together with their advantages and
disadvantages .

21.2 Payback Technique

With this technique, it is necessary to find out the time it takes for the cash
flowing in to equal that flowing out. Normally the project with the
shortest payback period - that is, the one which pays back the invest
ment fastest - is chosen.

To calculate the payback period the cash inflows and outflows are
identified both in amount and timing. The net cash flow (NCF) is then
calculated.

Example 21.1

A company has a choice of three projects, each requiring an investment of
£20,000 to be paid at the beginning of the project, although one project has a
different time span. The net cash flows and lengths of the projects are:

Year Project A Project B Project C
£ £ £

1 10,000 7,000 10,000
2 8,000 7,000 4,000
3 2,000 6,000 4,000
4 1,000 2,000 4,000
5 8,000



Project A
Project B
Project C

Payback periods :
Years

3
3
3.5
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Projects A and B are ranked equal. although there is a significant difference in
the timing of the net cash flows over the period. Project C is ranked last as it
takes 3.5 years to repay the investment. The fact that Project C shows a greater
total return of cash is not taken into account.

20.2.1 Disadvantages of the technique

1. No recognition is made of the amounts of cash which may be received
after the payback period.

2. The actual incidence of the net cash flows is ignored. For example ,
does the net cash flow of £6,000 in year 3 for Project B have any
significance which should be accounted for?

21.2.2 Advantages of the technique

1. The future is uncertain and the sooner the investment is recovered the
smaller the risk involved.

2. It is simple to understand and apply ; this may be why it is the most
used technique in industry .

3. The quickest paying project is selected, which can be an advantage in
times of cash shortages.

4. Cash is more important than accounting profits in investment ap
praisal and the benefits of the technique is that it uses cash flows .

5. If there is rapid technological change, projects with the most rapid
turn round are favoured.

21.3 Accounting Rate of Return (ARR)

This technique departs from the emphasis on cash, as ARR is calculated
by expressing the average profits, after depreciation, as a percentage of
the capital invested . There are variations on this definition , but the basic
principles are the same. The same projects are used as in Example 21.1.
We will assume that the investment of £20,000 is charged in full as
depreciation to arrive at the profit figures .
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Year Project A Project B Project C
£ £ £

1 10,000 7,000 10,000
2 8,000 7,000 4,000
3 2,000 6,000 4,000
4 1,000 2,000 4,000
5 8,000
Total net cash flow 21,000 22,000 30,000
Less depreciation 20,000 20,000 20,000
Profit 1,000 2,000 10,000

Average profits 250 500 2,000

ARR based on £20,000 investment 1.25% 2.5% 10%

On the criteria employed in this technique, Project C would be chosen as
it has the highest ARR.

21.3.1 Advantages of the technique

1. The calculations are simple .
2. The entire life of the project is taken into account.

21.3.2 Disadvantages of the technique

1. The timing of cash movements is completely ignored.
2. There are a number of different definitions of the term 'Accounting

Rate of Return' , and various ways of calculating it, which can lead to
confusion.

3. The crucial factor in investment decisions is cash flow, and ARR uses
profit.

21.4 Discounted Cash Flow
The most sophisticated of the techniques for investment appraisal is
discounted cash flow (DCF) . This uses the concept that £1.00 in a year's
time will not have the same value as £1.00 now . Ignoring the impact of
inflation, the principle is that £1.00 that is available now can be invested
immediately and by the end of the year its value will have grown by the
amount of the interest gained. Because of this interest , paying £1.00 now
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in anticipation of receiving £1.00 in one year's time is unprofitable. With
an interest rate of 100% only 50p would need to be invested in return for
£1.00 in one year's time and only 25p for £1.00 in two years' time .

The principle that £1.00 in a year's time is not worth £1.00 now can be
likened to using different currencies; a conversion rate is needed to
ensure that all the £1.00s have the same value . This is done by converting
future cash flows from the project into equivalent values as at the present
time, usually by using discount tables. The two primary methods are Net
Present Value (NPV) and Internal Rate of Return (IRR) .

21.4.1 Net present value
This method converts the future net cash flows into present day values.
The project with the largest net present value is the one preferred, as
Example 21.2 shows.

Example 21.2

A company has a choice of one of two projects , both involving an investment of
£20,000 with net cash flows as shown below. The current cost of capital is 10% .

Year Project A Project B
£ £

1 1,000 14,000
2 2,000 4,000
3 2,000 4,000
4 7,000 2,000
5 20,000 8,000

Year Discount Project A Project B
factor
10% Net cash Present Net cash Present

flow value flow value
£ £ £ £

0 1.000 (20,000) (20,000) (20,000) (20,000)
1 0.909 1,000 909 14,000 12,726
2 0.826 2,000 1,652 4,000 3,304
3 0.751 2,000 1,502 4,000 3,004
4 0.683 7,000 4,781 2,000 1,366
5 0.621 20,000 12,420 8,000 4,968--- ---
Net present value 1,264 5,368

Select Project B, as it gives the highest net present value.
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The following points should be noted:

1. The NPV calculation layout is suitable for most problems, and should
be memorised.

2. All cash flows are taken to occur at the end of the year except for the
initial investment. This is normally so large that an error would result
if it were treated at the end of year 1 and the discount rate applied . To
overcome this problem the convention is to show the initial invest
ment in year O.

3. The £5,368 from Project 6 is the present value of the ultimate benefit
arising from the project if money is borrowed at 10%.

4. The discount factor is obtained from a set of tables (Appendix A).
The rate of 10% was selected because we are told that the cost of
capital was that amount. Other criteria may be used by a company to
determine the discount factor.

21.4.2 Internal rate of return
The internal rate of return, also known as discounted yield, uses the
same principles, but the aim of the method is to find the discount rate
which gives a net present value of 0 for a project.

The two projects in Example 21.2 both gave a positive net present value
using a discount rate of 10%. This means that their internal rate of return
must be higher than 10%. As the exact rate is not known , the figures
must be recalculated using a higher discount rate to see whether that
gives a zero net present value.

The correct discount rate is unlikely to be selected by chance. We will
start by taking a rate that we think will be in excess of the internal rate of
return, which should therefore give a negative net present value.
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Year Discount Project A Project B
factor

Net cash Present Net cash Present20%
flow value flow value

£ £ £ £

0 1.000 (20,000) (20,000) (20,000) (20,000)
1 0.833 1,000 833 14,000 11,662
2 0.694 2,000 1,388 4,000 2,776
3 0.579 2,000 1,158 4,000 2,316
4 0.482 7,000 3,374 2,000 964
5 0.402 20,000 8,040 8,000 3,216

--- ---
Net present value (5,207) 934

Project B still has a posit ive net present value so the internal rate of
return must be above 20%; with Project A the internal rate of return
must fall somewhere between 10 and 20%. The calculation is:

Net Present Value at 10%
Net Present Value at 20%

Range of the present values

£
1,264

(5,207)

6,471

Difference between the two discount rat es = 10%.

IRR = £1,264 X 10% = 1.95%

£6,471

Therefore the IRR is 1.95% along the range of present value s. As the
lowest discount factor used was 10%, the IRR is 10% + 1.95% which
eq uals approximately 12%.

21.4.3 Comparison of NPV and IRR
The internal rate of return , being relative , is a measure of the intensity of
capital use; if capital is limited , it is better to invest in high rate projects.
The IRR also gives a return for risk . With Project A , if the cost of capital
is 10% and the IRR is 12% , the return for risk is 2% .



202 Cost and Management Accounting

The IRR is a slightly more difficult method to apply than net present
value. In most cases, both methods will give the same answer as to
acceptance or rejection, but may vary on ranking, thus leading to
different selections .

Care should be taken in basing a decision on the internal rate of
return. Although an IRR of 30% may appear enticing, if the return is on
an investment of only £5.00 then an IRR of 20% on an investment of
£5,000 is more sensible. The selection of a project with the highest IRR,
particularly if of a short life, implies that at the end of the project other
investment opportunities will present themselves with the same, or
higher, returns.

Exercises

1. What financial decisions will management take into account when making
capital investment decisions?

2. What are the advantages and disadvantages of the payback technique?
3. Explain the principles underlying. the discounted cash flow technique.
4. A company has the choice of one of two projects. each with a life span of 4

years and requiring an initial investment of £6.000. Select the best project by
using the net present value technique at a discount rate of 10%. The net cash
flows for the two projects are:

Year Project A Project 8
f £

1 2,000 4,000
2 3.000 3,000
3 3.000 3,000
4 4,000 1,000
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Appendix B: Glossary

ABSORPTION COSTING - also known as full costing, charges direct
costs to the product and allocates or apportions indirect costs to arrive at
the full cost of the product.
AVERAGE COST METHOD - prices issues of materials by adding the
total of the WIP valuation to the current period costs.

BATCH COSTING - a variation of job costing whereby a number of
identical cost units are treated as one batch throughout one or more
stages of production.
BREAK-EVEN ANALYSIS - studies the relationship between costs,
volumes and profit at different levels of activity.
BUDGETARY CONTROL - the establishment of budgets relating the
responsibilities of executives to the requirements of a policy, and the
continuous comparison of actual with budgeted results, either to secure
by individual action the objectives of that policy, or to provide a basis for
its revision.
BY-PRODUCTS - have a relatively small value and arise incidentally in
the course of production of the main products .

CONTINUOUS OPERATION COSTING - used where the goods or
services being casted are the result of continuous or repetitive operations
or processes .
CONTINUOUS STOCKTAKING - where some items of stock are
physically counted every day so that all stock is checked at least once in a
year.

CONTRACT COSTING - a form of job costing; here work is carried
out to the specific requirements of customers and the contract is of long
duration.
COr,lTRIBUTION - the difference between sales and marginal costs.
CONTROLLABLE COSTS - can be regulated by the specific manager
with responsibility for that cost.
COST ACCOUNTING - collects and orders data to provide budgets,
standards and the actual costs of operations, departments or products.
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COST BEHAVIOUR - the way that costs may vary with different levels
of activity or volume.
COST CENTRE - a location, function or item of equipment in respect
of which costs may be ascertained and related to cost units for control
purposes (ICMA Terminology).
COST UNIT - a quantitative unit of product or service in relation to
which costs are ascertained (lCMA Terminology).
COST-VOLUME-PROFIT (C-V-P) ANALYSIS - concerned with the
relationship between activity and costs in order to ascertain the most
profitable level of activity in the short term.

DIRECT COSTS - can be identified directly with a specific batch,
product, service or job.
DIRECT EXPENSES - such items as subcontract work or special tools
or equipment bought for a particular job.
DIRECT LABOUR - converts the direct materials into the finished
goods, and the time spent on cost units may be calculated from time
sheets, job cards or computerised records.
DIRECT MATERIALS - part of the finished goods and can be charged
direct to the cost unit.
DISCOUNTED CASH FLOW (DCF) - a capital investment technique
which discounts future cash flows to their present-day values.
DISTRIBUTION COSTS - those costs incurred from receipt of the
finished goods from the production department to delivery to the
customer .
DISTRIBUTION OVERHEADS - those indirect costs arising from the
activity of getting the cost unit to the customer.

FINANCIAL ACCOUNTING - concerned with classifyingand record
ing actual transactions in monetary terms to provide a true-and-fair view
of an organisation over a period of time or at the end of that time.
FIRST IN, FIRST OUT (FIFO) - a method of pricing issues of materials
from stores which uses the price of the first delivery of materials to the
company until that particular consignment is exhausted, then uses the
price of the next delivery.
FIXED COSTS - in total, stay the same over a wide range of activity for
a given period.
FLEXIBLE BUDGET - changes in accordance with levels of activity
and reflects the different behaviours of fixed and variable costs.
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GOODS RECEIVED NOTE (GRN) - an internal document raised
when goods or services are received and compared with the purchase
order.

INCREMENTAL COSTS....: the additional costs arising from the pro
duction or sale of additional units .
INDIRECT COSTS - cannot be identified with anyone particular cost
unit, but have to be shared over those units to which they are common or
by which they are jointly incurred.
INTEGRATED ACCOUNTS - combine the financial and cost
accounts through one unified accounting system with only one ledger
being maintained.
INTERLOCKING ACCOUNTS - maintain separate ledgers for the
financial accounts and cost accounts with each ledger having a control
account.
INTERNAL RATE OF RETURN (YIELD) - a method of evaluating
capital projects by calculating a percentage .

JOB CARDS - refer to a single job or batch and show the times spent by
all employees working on that particular job .
JOB COSTING - used where work is carried out to the specific require
ments of customers and the job is of short duration.
JOINT PRODUCT COSTING - used when two or more products are
produced from the same process , using the same commonly processed
materials up to their point of separation .
JOINT PRODUCTS - two or more products, each with a significant
value, which have been produced simultaneously in the course of
production.

LAST IN, FIRST OUT (LIFO) - a method of pricing issues of materials
from stores which uses the price of the last delivery of materials to the
company until that particular consignment is exhausted, then uses the
price of the previous delivery .
LIMITING FACTOR - also known as key factor or principal budget
factor, is that factor which prevents a company expanding indefinitely or
constantly increasing its profits .

MANAGEMENT ACCOUNTING - concerned with providing infor
mation to managers so that policies can be formulated, activities planned
and controlled , decisions or alternative courses of action taken , assets
safeguarded and the activities of the enterprise reported to interested
parties.



Glossary 209

MARGINAL COST (VARIABLE COST) - is considered in accounting
to be the average variable cost and is assumed to be constant in the short
term.
MARGINAL COSTING - also known as variable costing or direct
costing, is where the variable costs only are charged to cost units and the
fixed costs for a financial period are written off in total against the
contribution for that period.
MARGIN OF SAFETY - the amount by which sales may decrease
before the break-even point is reached and losses begin to arise.
MATERIALS REQUISITION - an internal document authorising the
issue from stores of a specified quantity of materials .
MATERIALS RETURN NOTE - an internal document recording the
return of unused materials to store .

NEGATIVE CASH FLOW - the cash and cheques being paid out by an
organisation.
NET CASH FLOW (NCF) - the difference between the positive and
negative cash flows.
NET PRESENT VALUE (NPV) - a method of evaluating capital
projects by selecting a discount rate to express future cash flows in
present-day monetary terms .
NET REALISABLE VALUE - the actual or estimated selling price of
stock net of any trade discounts , from which is deducted any cost
incurred to put the stock into a saleable condition, and to which is added
all costs incurred in the marketing, selling and distribution of such stock .

OPERATION COSTING - used where goods or services result from a
sequence of continuous operations or processes producing normally
identical units.
OPPORTUNITY COSTS - the benefits which are sacrificed as a result
of selecting one alternative to another .
OVERHEAD ABSORPTION - also known as overhead recovery , is
the process by which overheads for a financial period are shared out
amongst all the cost units produced in that period .
OVERHEAD ABSORPTION RATE - a method of charging over
heads to production.
OVERHEAD ANALYSIS - the charging of overheads to the appro
priat cost centres by a process of allocation and apportionment.
OVERHEADS - indirect material , indirect labour and indirect expense
costs .
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PAYBACK PERIOD - forms the basis of a technique of capital invest
ment appraisal where the project recovering the cash outlay soonest is
favoured.
PERIODIC STOCKTAKING - where the physical quantities of ma
terials of all types is counted at a specific date .
PERPETUAL INVENTORY - a system whereby the physical balance
of materials is calculated after each issue or receipt. Continuous stock
taking must be in operation to ensure that records reflect actual stock.
PIECEWORK TICKETS - record employees time by each job having a
number of piecework tickets attached to it referring to each stage of
manufacture.
POSITIVE CASH FLOW - the cash and cheques coming into an
organisation.
PROCESS COSTING - a method of costing used where goods or
services result from a sequence of continuous or repetitive operations or
processes to which costs are charged before being averaged over the units
produced during the period (leMA Terminology).
PRODUCTION COSTS - those costs incurred from receipt of the raw
materials to completion of the finished product.
PRODUCTION OVERHEADS - those indirect costs arising from the
provision of the production resources .
PURCHASE ORDER - sent by the Purchase Department to outside
suppliers requesting specific goods or services.
PURCHASE REQUISITION - an official request from production,
stores or departments to the Purchase Department detailing require 
ments for specific materials, equipment or services.

RELEVANT COSTS - costs appropriate to aiding the making of speci
fic management decisions.
REPLACEMENT PRICE METHOD - uses the replacement price on
the day of issue to value materials issued from stores.
RETENTION MONIES - a proportion of the contract value withheld
by the client for a certain period after the completion of the contract.

SALES OVERHEADS - those indirect costs arising from the selling of
the cost unit.
SELLING COSTS - those costs incurred from receipt of the raw ma
terials to completion of the finished product.
SEMI-VARIABLE COSTS - those costs which do not change in total in
direct relationship to changes in the level of activity, neither do they
remain fixed.
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SERVICE COSTING - used when specific functions or services are
costed .
SPECIFIC ORDER COSTING - used where production results are in
units , or products which are normally different from each other and
consist of easily identifiable contracts or batches .
STANDARD COST - a cost which is a predetermined specified work
ing condition .
STANDARD COSTING - a technique whereby actual costs incurred
are compared predetermined standard and the variances analysed .
STANDARD PRICE METHOD - uses a predetermined price to value
all issues and receipts of materials from and to stores .
STATEMENTS OF STANDARD ACCOUNTING PRACTICE
(SSAPs) - issued by the Accounting Standards Committee and deter
mine the way that certain matters must be treated in financial records
and statements.
STOCK RECORD CARD - a record giving not only the physical stock
balance, but also outstanding orders and unfulfilled requirements and
thus the pre-stock position.
SUNK COSTS - those costs which have been incurred by a past decision
and will be unaffected by the present choice between different alterna
tives.

TIME SHEETS - completed by employees on a weekly or daily basis
and countersigned by their supervisor to record time spent on production
activities .

VARIABLE COSTS - in total, vary in direct proportion to the volume
of activity.
VARIANCE ANALYSIS - the investigation of the differences arising
between actual costs incurred and the predetermined standard costs.
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Appendix C: Outline Answers
to Exercises

3.4 FIFO 100 units at £16 = £1,600
LIFO (50 units at (15) + (50 units at (16) = £1,550

4.3 12 piecework hours at £3 = £36

6.4 Production Department No. 1 £2,317
Production Department No.2 £2.023

7.4

8.4 Cost of Job £413
Selling price £500
Profit £87 (21%)

Job No. 241Z
£

Materials 300
VVages 175
Overheads

A (20 hours @ (4) 80
B (50 hours @ (5) 250

805

9.4 Cost of work £163,000
Profit on contract to date £34,058
Profit in suspense £12,942

11.4 Value of work in progress £8,725
Value of completed units £51,276

12.3
ProductX

Profit £420
Profit/sales 25%

12.4
ProductX

Profit £451
Profit/sales 27%

Product Y Total
£240 £660
31% 27%

Product Y Total
£209 £660
27% 27%

13.2 Fixed costs £15,000, variable costs £12,000
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Outline Marginal Cost Statement

Sales
Variable costs

Contribution
Fixed costs

Profit

120,000 units
e

600,000
480,000

120,000
100,000

20,000

1 unit
£
5
4

1

14.3 Variable costs of component
Lost contribution

Total cost

Outside supplier's price is £6.80, so BUY

£5.00
£2.00

£7 .00

14.4 (a) Selling price
Variable costs

Contribution

ACCEPT

£5.00
£4.40

£0.60

(b) Current total contribution (£5,000 @ £1.60) = £8,000
Proposed total contribution (7,000 @ £1.10) = £7,700
REJECT

15.3 £10,000 + £2,000

£2
or

£12 ,000 X £5

£2

= 6,000 units @ £5 = £30,000

= £30,000

15.4 Break-even point = 10,000 units
Profit at 15,000 units = £25,000
Margin of safety = 5,000 units

16.4 Absorption costing profit = £2,000
Marginal costing profit = £1,500

18.3

Cash in
Cash out

Jan.
r

1,500
11,500

Feb.
£

15,000
8,500

Mar.
e

15,000
13,500

Apr.
f

15,500
13,500

May
£

20,000
12,500

Jun .
£

20,000
15,500

19.3 Labour rate variance £230 Adverse
Labour efficiency variance £180 Favourable
Total labour variance £50 Adverse
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19.4 Material price variance £11.50 Adverse
Material usage variance £6.00 Favourable
Total material variance £5.50 Adverse

20.2 Expenditure variance £120 Adverse
Efficiency variance £200 Favourable
Total variance £80 Favourable

21.4 Project A Net present value £3,281
Project B Net present value £3,050
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A
absorption costing

bases 64
features 152
stock valuation 154
under/over 69

accounting rate of return 197
administration overheads

absorption 70
definition 14

architect's certificate 85
average price method 21

B
batch costing 76
bin cards 18
break-even 139
budget committee 161
budgetary control 159
budgets

cash 167
flexible 170
production 169

by-product costing 111

C
capital investment appraisal 196
cash budgets 167
cash flows 167
closures 131
coding systems 14
continuous operation costing 94
continuous stock-taking 19
contract costing

completed contracts 86
definition 84
uncompleted contracts 87

contribution 119, 122
contribution break-even chart 147
contribution/sales ratio 123
control account 34
controlJable costs 206

cost, definition 10
cost accounting 2
cost centre 11
cost units 10
cost-volume-profit analysis 139
costing methods 4
costing principles 6

D
direct costs 11
direct expenses 14
direct labour variances 182
direct material variance 178
discounted cash flow 198
distribution overheads 14

E
efficiency variance

direct labour 183
variable overhead 191

elements of cost 12
equivalent units 99
expenditure variance

fixed overhead 189
variable overhead 191

F
financial accounting

role 7
system 34

financial and cost ledger,
reconciliation 46

first in, first out 20
fixed costs 12, 119
fixed overhead absorption

rate 187
fixed overhead variances 188
flexible budgets 170

G
goods received note 17

215
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I
idle capacity 133
incentive schemes 29
incremental cost 208
indirect costs 11
integrated accounts 35
interlocking accounts 41
internal rate of return 200

J
job cards 31
job cost card 78
job cost sheet 78
job costing 76
joint products 113

L
labour remuneration

time-based 28
incentive schemes 29

labour variances
efficiency 183
rate 183

last in, first out 21
limiting factors 128, 161
long-term contract 89

M
make or buy 133
management accounting 2
marginal cost 120
marginal costing 119

and decision making 128
features 152
stock valuation 154

margin of safety 142
master budget 159
material costs 16
material variance

usage 179
price 178

materials requisition 18

N
net present value 199
net realisable value 209

o
operation costing 4
opportunity cost 134
output costing 94
overhead absorption rate 64

overhead analysis 53
overhead recovery 64
overhead variances

fixed 187
variable 189

overheads
absorption 65
allocation 53
apportionment 53
classification 52
definition 52
non-production 70

p
payback technique 196
piecework 29
piecework tickets 31
periodic stock-taking 19
perpetual inventory system 19
predetermined costs 176
predetermined overhead rates 69
price variance, direct

materials 178
principal budget factor 161
process costing 97
production budgets 169
production overheads 14
profit chart 147
profit-volume ratio 123
purchase requisition 18

R
ranking 129
rate variance, direct labour 183
reciprocal services 58
relevant costs 210
relevantrange 145
replacement price method 21
retention monies 85

S
sales margin variances

price 193
volume 193

sales overheads
absorption 71
definition 14

semi-variable costs 121
service cost centres 51, 56
service costing 95
special orders 132
specific order costing 4



split off point 112
standard costing

advantages/disadvantages 176
definition 176
labour variances 182
material variances 178
overhead variances 187
sales variances 192

standard costs 176
standard price method 22
Statements of Standard Accounting

Practice 7, 89
stock-taking 19
stock valuation 20
stores control 19

T
time sheets 31

U
usage variance , direct

materials 179

Index 217

V
variable costs 12, 119
variable overhead absorption

rate 189
variable overhead variances 189
variances

adverse 166
definition 160, 177
favourable 166
fixed overhead 188
labour 182
material 178
sales 192

volume variance , fixed
overhead 189

W
wages office 32
wastage

abnormal 105
normal 103

y
yield 200
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Constitutional and Administrative Law is a clear and readable account of
the basic principles of constitutional law. It will be an invaluable
introduction to the subject for first-year law-degree students and a
self-contained text for 'At-level and Part One professional examinations,
as well as for the interested general reader.
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Data Processing is a self-contained and up-to-date book , ideal for the
relevant business and accounting courses or anyone in business who
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mentals of English criminal law as required for degree courses and
professional examinations. It will also prove invaluable reading for
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and relevant parts of business administration and management courses.
It is an invaluable text for students studying for the examinations of the
Institute of Administrative Management, the Institute of Chartered
Secretaries and Administrators, the Society of Company and Commer
cial Accountants , BTEC and NEBBS.
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Land Law provides a clear and straightforward introduction to basic
English land-law rules. It will be an invaluable text for first-year
undergraduates and those studying for professional examinations in both
law and other subjects where an understanding of land law is essential.
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Management is a clear accessible text which will appeal as a self
contained text to students on BTEC, SCOTVEC, Diploma in Manage
ment Studies and Institute of Personnel Management courses and as
introductory reading for higher-level courses . It will also prove invalu
able reading for practising or aspiring managers.
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All these books are available at your local bookshop or, in case of
difficulty, from John Darvill, Globe Education, Houndmills,
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