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FOREWORD

The remarkable success recorded through publication of the first edition of

this study pack coupled with the positive impact the initiativ e had on the
performances of professional examination candidates, and other users of the
study pack, encouraged the Institute to produce this second edition.

Through the review of the Instituteds prof e
occurs every five years, several innovations were introduced into the
curriculum.

The advent of the new 15 - subjects (as against the old 19 - subjects) syllabus
provided an auspicious moment for the Institute to review and update the
existing study packs in the various subjects while new ones were produced for
newly introduced subjects. In this connection, the Institute has produced
study packs for the following subjects:

Fundamentals of Financial Accounting
Costing and Quantitative Techniques
Taxation

Audit and Assurance

Business Communication and Research Methodology
Information Technology

Management Accounting

Financial Accounting

Advanced Audit and Assurance
Public Sector Accounting and Finance
Financial Reporting and Ethics
Strategic Financial Management
Advanced Taxation

Me: M Me: M M M M M M M M M T

In its effort to produce the study packs, the Council of the Institute
approached several publishers to take up the challenge of producing them.
While others declined the offer, the VI Publishers took up the challenge and
commenced the task in earnest by commissioning some writers and reviewers
to prepare study pack for each of the thirteen subjects. The writers and
reviewers comprised eminent scholars and practitioners with tremendous
experiences in their areas of specialization. They have written books,
journals, seminar papers, etc. on the relevant subjects and distinguished
themselves in the accountancy profession. The output of the writers and
reviewers were subjected to further comprehensive review by an editorial
board.
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Though, the study packs have been specially designed to assist candidates
preparing for the Instituteds professional
bodies and tertiary institutions, who may have cause to use the study packs,

are advised to use them in conjunction wit h other materials listed in the

bibliography and recommended readings.

OGUNJUBOUN, F. I.
CHAIRMAN, SYLLABUS IMPLEMENTATION AND
STUDY PACK REVIEW COMMITTEE



PREFACE

INTRODUCTION

The maiden edition of this study pack was produced in 2006 by The Institute
of Chartered Accountants of Nigeria (ICAN) to address the dearth of good
study materials for students of the Professional examinations. The need to
continue to provide students with up -to-date inform ation and good reading
materials prompted the Council of the Institute to carry out a review of the
syllabus and consequently, the study pack on this subject.

It should be noted that where new subjects have been introduced in the new
syllabus as a result of the review, efforts have been made to prepare new
study packs for them.

The Institute committed enormous resources in support of this project by
engaging a team of very experienced and seasoned practitioners and
academicians to review existing study p acks and where necessary produce
new ones. It is envisaged that remarkable improvement will begin to
manifest in the performances of the professional examination candidates
and other users of the study packs.

READERSHIP

These study packs will benefit th e following categories of readers:

1 Candidates of the Instituteds professi ol
1 Candidates of other professional institutes offering the same or similar

subjects to those of ICAN;

Students of tertiary institutions;

Lecturers in tertiary insti tutions and training centres;

Professional Accountants; and

Practitioners of other fields requiring good working knowledge of
these subjects.

* & & o

CONTENTS

CHAPTER 1 INTRODUCTION TO COST ACCOUNTING

This chapter deals with the meaning of cost accounting. It
explains the scientific ways of determining total cost of a cost
unit and the qualities expected of good cost accounting
information.
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CHAPTER 2

CHAPTERS

CHAPTER

CHAPTER

CHAPTER

CHAPTER

MATERIAL ACCOUNTING AND CONTROL

Chapter 2 relates to the procedures involve in the
procurement, storage, usage and accounting for material as
a cost element. It emphasizes on the strategies for materials
control and the various methods of valuing closing stock in

for reflection in the balance sheet. The concept of Just-In-
Time (JIT) as a modem purchasing and production method is

also discussed.

LABOUR ACCOUNTING AND CONTROL

This chapter covers the various methods of remuneration,
general features of incentive schemes, determination of
labour cost and accounting treatment of wag es cost. In
addition, it discusses the control of labour cost, labour
turnover, causes and suggestions for the removal of labour
turnover, job evaluation and merit rating.

OVERHEAD COST ACCOUNTING AND CONTROL

Chapter 4 treats the nature of ex penses normally regarded as
overheads including apportionment of service department
costs. It also covers the absorption of overheads into product
costs, various overhead recovery rates and choice of
appropriate rates, and the effect of activity based cost ing on
overhead allotment.

COST ANALYSIS

Chapter 5 relates the various ways of classifying costs, the
cost behavioural patterns, cost estimation or suggestion
processes and the importance of cost analysis in managerial
decision making process.

OOST METHODS

This chapter explains the distinction between costing
methods and costing techniques, the various branches of
specific order costing, the various branches of unit (or
average) costing, the various methods of job costing,
contract costing and service or operating costing.

PROCESS COST AND PRODUCT COSTING

This chapter explains the meaning of process costing, the
characteristics of process costing and the determination of
equivalent units and the meaning of its co ncept. In addition,
it treats the account for spoilages, cost of production report,



CHAPTER

CHAPTER

CHAPTERO

CHAPTER1

CHAPTER?2

PREFACE

joint costs and joint products, various methods of
apportioning joint costs to joint products, the accounting
treatment of by -products and the determination of total costs
of producing joint products.

BUDGETING AND BUDGETARY

This chapter explains the meaning and significance of
budget, budgeting process, the various types of budgets,
using activity, time and quantitative perspectives. It deals
with budgetary co ntrol process, including comparison
between budgeted and actual result, the significance of
budget committee, budget manual, budget officer, etc. and
the wuse of budgetary improvement techniques like
incremental budgeting, zero base budgeting, planning,
programming, budgeting system, rolling budgeting and the
preparation of functional and master budgets of a business
organisations.

STANDARD COSTING

Chapter 9 treats the objectives of standard costing, types of
standards, applications of standard costing, setting of
standards, variance analysis, advantages of standard costing
and control ratios.

COST DATA FOR SHORDN TACTICAL DECISION MAKING

This chapter deals with the fundamental differences between
absorption and marginal costi ng techniques, nature of
management decision making with emphasis on marginal
costing. In addition, the chapter discusses the concept of CVP
analysis and necessity of cost accounting data in short -term
tactical decision making.

COST CONTROL

This chapter explains the difference between cost control and
cost reduction, the mechanisms for controlling costs, the
various mechanisms for reducing costs and the recent
development in cost accounting.

COST LEDGER ACCOUNTS

This chapter provides understanding of the interlocking

system of accounts, integral or integrated system of account,
reconciliation or cost and financial accounting profits,

recreation of the cost records and the treatment of notional
charges.

Vii
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CHAPTERS3

CHAPTERA4

CHAPTERS

CHAPTERG6

CHAPTERY7

CHAPTERS

CHAPTERS9

THEORY OMDEX NUMBERS

This chapter treats the theory of index numbers with
emphasis on simple relative index and aggregate index
numbers.

BASIC PROBABILITY CONCEPTS

This chapter contains elementary treatment of probability
including the addition a nd multiplication laws o f probability.
The treatment is extended to conditional probability and
independence, the concept of random variables and their
distributions, and some commonly used distributions
including Binominal, Poisson and Normal.

SET THEORY

This chapter explains the application of set theory in
business set, types and their presentation using the Venn
Diagram approach.

INTRODUCTION TO MATRICES

This chapter discussesthe term ofunctions6 and their use in
solving real life problems. The functions include: linear
functions, quadratic functions, exponential function, as well
as polynomials and logarithm functions.

BASIC CONCEPTS OF DIFFERENTIATION

The chapter explains the concept of derivates, function
differentiation, application of the principle to economic and
business problems and the concept of simple partial
differentiation of first order.

BASIC LINEAR PROGRAMMING

This chapter explains the concept
basic assumptions, problem formulation, methods of solving

LP problems, interpretation of results and the concept of

duality and shadow cost.

NETWORK ANALYSIS

Chapter 19 discusses the concept and meaning of network
analysis, types, terms and methods especially Critical Path
Method (CPM) and Programme Evaluation Review Technique
(PERT).

viii



CHAPTERO

CHAPTER 21

CHAPTER 22

VI Publishers

PREFACE

REPLACEMENT ANALYSIS

The chapter explains the meaning and purpose of
replacement theory, concept and technique, gradual and
sudden failure replacement policies and difference between
individual and group replacement policies.

TRANSPORTATION MODEL

The transportation problem is introduced as a special class of
linear programming problem in which the objective is to
transport or distribute a s ingle commodity from various
sources to different destinations at a minimum cost. Some
basic methods of solving transportation problems are
outlined with examples.

COMPUTER ASSISTED COSTING TECHNIQUES

This chapter discusses the application of IT tools for cost
accounting activities with emphasis on web conferencing
and e-mail.
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SYLLABUS AND EXAMINATION
QUESTIONS FORMAT

INTERMEDIATE
PAPER 4: COSTING AND QUANTITATIVE TECHNIQUES

OBJECTIVE

To examine candidat esd

E Mastery of the concepts and principles of Cost Accounting and
their applications in pricing decisions and other control matters in
public and private sectors.

E Ability to analyse and predict cost behavioural patterns as output
and market factor vary and the impact of patterns on profit and
loss.

E Ability to apply appropriate methods and techniques in collecting,

measuring and reporting cost information relevant to business
and other activities.

E Familiarity with basic concepts and processes in Statistics,
Business Mathematics and Operations Research

E Ability to employ suitable mathematical models and techniques to
solve problems involving rational choice among alternatives.

CONTENTS

COMPONENT A COSTING
1. INTRODUCTION TO COST ACCOUNTING (10%)

€)) Definition and purpose of cost accounting.
(b) Classification of cost by nature, functions, elements,
responsibility and behaviour.

(c) Materials accounting and control procedures including:
0] Stock recording and management
(i) Procurement and pricing
(iir) Methods of Inventory val uation
(iv)  JustIn-Time purchasing and production
(V) ABC Analysis Technique
(vi) Inventory Control
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(d)

(€)

(f)

(9)

Labour accounting and control procedures including:

0] Basic methods of remuneration

(i) General features of incentive schemes

(i) Labour costing and labour cost control.

(iv)  Job evaluation, merit rating, labour turnover and
their impact on labour cost.

Overhead Cost Accounting and control procedures
including:

0] Overhead classification and analysis

(i) Overhead allocation, apportionment and absorption

Cost Centre:
0] Selection and attributabl e costs
(i) Product and departmental costs

Cost behavioural patterns and cost estimation

2. COSTING METHODS (10%)

(a)
(b)

(©)

(d)
(€)

Operation cost

Specific order costing: Job, batch, uniform and contract
costing including work -in-progress

Process costing, including principle s of equivalent units,
treatment of normal and abnormal losses and gains
Joint products and by -product costing.

Service costing.

3. BUDGETING AND BUDGETARY CONTROL (10%)

(a)
(b)
(©)

(d)
(€)

Forecasting problems and techniques.

Budgeting process and organisation .

Preparation of functional budget such as fixed and flexible
budgets, cash budget and master budget.

Behavioural aspects of budgetary control.

Preparation and reconciliation of budgeted and actual
results.

4, STANDARD COSTING TECHNIQUES (10%)

(@)
(b)
(€)

Types and basis of setting standards such as basic, current,
ideal and normal standards.

Methods of determining standard cost and the uses of
standard cost.

Types of variances and their analyses.

XVi
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OTHER COSTING TECHNIQUES (10%)

(@) Absorption costing
(i) Readprocal services
(i)  Absorption of overheads by product or service
(iii) Absorption costing method of income statement
preparation
(b) Marginal costing
Uses of marginal costing in decision making such as
production planning, pricing decision, make or buy
decision, closure of operation, elimination of
product/department/unit, accept or reject, accepting
additional order.
(c) Cost Volume - Profit Analysis
()  Limitations of Break -even analysis
(i)  Types of break-even charts.
(iii) Methods of calculating break -even point and other
levels of activities.
(iv)  Margin of safety and ascertainment of angle of
incidence.
(v)  Profit volume ratio.
(vi)  Prove of various levels of activities through
marginal costing income statement.
(d) Activity Based Costing Technique

COST CONTROL (5%)

Cost control and reduction techniques such as
€) value analysis

(b) work study

(c) method study

(d) guality control technigues

(e) merit rating

() job evaluation

(9) work measurement and cost audit.

INTEGRATED ACCOUNTS (5%)

€) Book-keeping entries for costing systems, integrated and
interlocking sy stems

(b) Reconciliation of financial and cost accounting profits

(©) Budget Classifications and Chart of Accounts (BC&COA).

(d) Computer Assisted Costing Techniques.

XVii



COSTING AND QUANTITATIVE TECHNIQUES

COMPONENT B:QUANTITATIVE TECHNIQUES

8.  STATISTICS (10%)

(@)

(b)

Index Numbers

0] Meaning and purpose

(i) Problems associated with the construction of index
numbers

(i) Unweighted indices: simple aggregate index, price
relative

(iv)  Unweighted indices: Laspeyre, Paasche, Fisher and
Marshall Edgeworth

(V) Applications of index numbers to busines s analysis.

Probability

0] Concept and meaning: random experiment, sample
space, sample point, events, etc.

(i) Measurement/determination of simple probability
directly from sample

(i)  Additive law of probability/mutual exclusive events

(iv)  Multi plication law and conditional

probability/independent events

9. BUSINESS MATHEMATICS (15%)

(@)

(b)

Set Theory

0] Concept and definition

(i) Types of sets: null, subset, finite, infinite, universal
and equal sets.

(i) Cardinality: number of element s in a set and
number of all possible sub -sets in a set.

(iv)  Operations: union, intersection, difference and
complement.

(V) Euler-Venn diagram: using Euler -Venn diagram in
set theory.

(vi)  Applications of set theory to solving business related
problem

Matrix

0] Array of numbers

(i) Meaning of a matrix

(i) Types of matrices: identity, null, square, diagonal,
symmetric and skew symmetric, triangular matrix
(upper and lower).

(iv)  Basic operations with matrix:

Addition, subtraction, multipl ication of matrices and
conditions under which these are possible;
transpose of a matrix.

XVviii



(©)

STUDY AND EXAMINATION QUESTIONS FORMAT

(V) Meaning of determinant and its evaluation

(vi)  Minor, cofactor, matrix of cofactors and adjoint
matrix.

(vii)  Inverse of a square matrix: its definition and
determination (other methods in addition to adjoint
approach may be used. Also, limited to at most 3 by
3 matrix).

(viii)  Solution of systems of linear equations including
Cramerds rul e.

(ix)  Applications of matrices to solving business related
problems.

Differentiation

0] Concept and Meaning:

Measures of rate of change as derivative or slope
measure of marginal.

(i) Rules for differentiating the following functions:
polynomial, product, quotient, function of function ,
implicit function, exponential and logarithmic
functions.

(i)  Secondorder derivative.

(iv)  Application of a differentiation: finding marginal,
break-even points, elasticity, maximum and
minimum values.

(V) Simple partial differentiation of first order.

10. OPERATIONS RESEARCH (15%)

(@)

(b)

Basic Linear Programming Techniques

(i

(ii)
(iif)
(iv)

Concept and meaning (as a resource allocation tool).
Underlying basic assumptions

Problem formulation in linear programming.

Methods of solution

E graphical methods (for two decision
variables only)

E simplex method (limited to three decision
variables)

Network analysis

(i)
(ii)

(iif)
(iv)

Concept and meaning

Network diagram 0 Activity don-Node Network

diagram - Activity don darrow Network diagram

Concept of the following terms:

E floats, slack, earliest time, latest time, etc.

Methods of network analysis

E Critical Path Method (CPM): using floats and
without using floats

XiX
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E meaning of critical path and how to
determine it

E Programme Evaluation Review Technique
(PERT)

(c) Replacement analysis
0] Meaning and purpose
(i) Replacement of items that wear gradually.
(i) Replacement of items that fail suddenly.

(d) Transportation Model

0] Nature of transportation models

(i) Special linear programming problems.

(i) Conceptof balanced and unbalanced transportation
problems.

(iv)  Methods of providing basic initial solutions to
transportation problems: Northwest Corner rule,
Leastcost, Vogel 6s approximati on me

(v) Test for optimality of the solution using the
Stepping-Stone algorithm method.

(vi)  Solving assignment problem as a special
transportation model.

C RECOMMENDED TEXTS:

E Biggs, W.W., Cost AccountsMacdonald and Evans

E Dandago, K.l. and Tijani, B. Cost and Management Accounting,
Lagos: Malthouse Press

E Horngren, C.T.,Cost Accounting d A Managerial Emphasis,
Prentice d Hall Lucey, T.7 Costing, ELBS Texts

E Lucey, T. 1996, Quantitative Techniques. An Instructional Manual,
DPP Publications Ltd.
E ICAN Study PackQuantitative Analysis, published by V/I

Publishers, 2006
E ICAN Study Pack, Costing, V/I Publishers,. 2006

E ICAN Study Pack, Costing and Quantitative Techniques, V/I
Publishers, 2009
E Marsland, M.\W., Quantitative Techniques for Business, Polytechnic

E Omolehinwa, E. Coping with Cost Accounting, Pumark Publishin g
Ltd, 2" Ed. 2000.

E Soyibo, A. and Adekanye, F., Linear Programming for Business
and Finance F & A. Publishers Ltd.

E Wheldon, H. J., H.J., Owler, L. W.J., and Brown,Cost Accounting
and Costing Methods, Macdonald and Evans.



FOREWORD

PREFACE

INTRODU(

TABLE OF CONTENTS

ACKNOWLEDGEMENT

LIST OF ABBREVIATIONS

SYLLABUS AND EXAMINATION QUESTIONS FORMAT

TABLE OF CONTENTS

CHAPTER 1
1.0
11
1.2
1.3
14
15

1.6.

1.7
1.8
1.9

CHAPTER
2.0
2.1
2.2
2.3

2.4

INTRODUCTION TO COST ACCOUNTING
Learning Objectives

Introduction

Cost Defined

Accounting as a Concept

Cost Accounting

Cost Terminologies

1.5.1 Cost Unit

1.5.2 CostCentre

1.5.3 Cost Control

1.5.4 Cost Elements

Cost Accounting Sense

Quialities of Good Cost Accounting Information
Summary and Conclusions

Revision Questions

1.9.1 Multiple Choice Questions

1.9.2 Short Answer Questions

MATERIALS ACCOUNTING AND CONTROL

Learning Objectives

Introduction

Materials

Materials Acquisition

2.3.1 Purchase Requisition

2.3.2 The Procurement Department

2.3.3 The Purchase Order Form POR

2.3.4 The Goods Receiving Department

2.3.5 Debit and Credit Note

2.3.6 The Accounts Department

Materials Planning and Control

2.4.1 Requirements for a Good System of Materials
Planning and Control

Xi

Xiii

XV

OO, WWWMNNRPRER

13
13
13
13
14
14
15
16
17
18
19
19

20



COSTING AND QUANTITATIVE TECHNIQUES

2.4.2 Documents for Material Planning and Control
2.4.2.1 Material Requisiti on Form (MRF)
2.4.2.2 Materials Return Note (MRN)
2.4.2.3 The Bin Card BC)
2.4.2.4 Stores Ledger Card

2.5 Materials Pricing

2.5.1 First-In-First-Out (FIFO

2.5.2 LastIn-First-Out (LIFO

2.5.3 Weighted Average Price (WAP)

2.6 JustIn Time (JIT) Method of Purchasing and Production

2.6.1 JIT Techniques

2.6.2 JIT Philosophy

2.6.3 Value Added

2.6.4 Problems Associated WithJIT

2.7 ABCAnalysis Techniques (ABCPlan) On Inventory Control

2.8 Case Study

2.9 Summary and Conclusions

2.10 Review Questions
2.10.1 Multiple Choice Questions
2.10.2 Short Answer Questions

CHAPTER 3 LABOUR ACCOUNTING AND CONTROL

3.0 Learning Objectives
3.1 Introduction
3.2 Methods of Remuneration
3.2.1 Time-Based Methods
3.2.2 Overtime
3.2.3 Output-Based Methods
3.2.4 Bonus Incentive Schemes
3.3 Determination of Labour Cost

3.3.1 The National Social Insurance Trust Fund (NSITF)

3.3.2 The National Housing Fund
3.3.3 Gratuity Scheme
3.4 Accounting Treatment of Labour Cost
3.5 Control of Labour Cost
3.6 Job Evaluation and Merit Rating
3.7 Summary and Conclusions
3.8 Revision Questions
3.8.1 Multiple Choice Questions
3.8.2 Short Answer Questions

CHAPTER 4 OVERHEAD COST ACCOUNTING AND CONTROL

4.0 Learning Objectives

4.1 Introduction

4.2 Important Concepts and Terminologies
4.2.1 Overheads
4.2.2 Direct Expenses

21
21
22
23
25
26
27
29
30
32
32
32
33
34
34
36
38
39
39
40

41
41
41
41
42
42
43
45
48
48
48
48
49
49
51
51
52
52
52

55
55
55
56
56
57



INTRODUCTION TO COST ACOUNTING

4.2.3 Indirect Expenses 57

4.2.4 Overheads 57
4.2.5 Production Overheads 57
4.2.6 Administrative Overheads 57
4.2.7 Selling Overheads 57
4.2.8 Distribution Overheads 57

4.3 Format of a Cost Statement 58
4.4 Steps in Overhead Absorption 58
4.5 Overhead Analysis 59
45.1 Service Cost Centre 60

4.6 Inter-Service Cost Centres Services 63
4.7 Use of Actual Rates 64
4.8 Use of Single (Blanket) Rate 65
4.9 Activity Based Costing (ABQ and Overhead Absorption 65
4.10 Summary and Conclusions 68
4.11 Revision Questions 69
4.11.1 Multiple Choice Questions 69
4.,11.2 Short Answer Questions 70
CHAPTER 5 COST ANALYSIS 71
5.0 Learning Objectives_ 71
5.1 Introduction 71
5.2 Cost Classiication 71
5.3 Cost Behavioural Patterns 75
5.3.1 Level of Activity 75
5.3.2 Basic Principle 75
5.3.3 Patterns of Cost Behaviour 75

5.4 Cost Estimation 79
5.4.1 The High-Low Method 79

5.5 Summary and Conclusions 83
5.6 Revision Questons 84
5.6.1 Multiple Choice Questions 84
5.6.2 Short Answer Questions 85
CHAPTER 6 COSTING METHODS 87
6.0 Learning Objectives 87
6.1 Introduction 87
6.1.1 Costing Definition 88
6.1.2 Principles of Cost Ascertainment 88

6.2 Costing Methods 88
6.3 Costing Techniques 89
6.4 Job Costing 90
6.4.1 What Is Job Costing? 90
6.4.2 Job Card 90

6.5 Batch Costing 92
6.6 Service Costing 94
6.7 Contract Costing and Accounting 96



COSTING AND QUANTITATIVE TECHNIQUES

6.8
6.9

CHAPTER 7
7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11

7.12
7.13
7.14

6.7.1 Peculiar Features of Contract Cosing System
6.7.2 Accounting for Contracts

Summary and Conclusions

Revision Questions

6.9.1 Multiple Choice Questions

6.9.2 Short Answer Questions

PROCESS COSTING AND JOINT PRODUCTS COSTING

Learning Objectives

Introduction

Characteristics of Process Costing

Product Flow

Equivalent Units

Transferred In

Accounting Treatment of Spoilages

Valuation Process for CostStatement

Cost of Production Report

Joint and By-Products Costing

By-Product and Its Accounting Treatment
Accounting Treatment of Joint Cost

7.11.1 Physical Units Basis

7.11.2 Sales Value (At ThePoint Of Separation)
7.11.3 Net Realizable Value Basis

Total Cost per Unit Determination Using NRVMethod
Summary and Conclusions

Revision Questions

7.14.1 Multiple Choice Questions

7.14.2 Short Answer Questions

CHAPTER 8BUDGETING AND BUDGETARY CONTROL

8.0
8.1
8.2
8.3

8.4
8.5

Learning Objectives

Introduction

What Is A Budget?

Budgeting Framework (Process)

8.3.1 Goal(s) Identification

8.3.2 Collection and Analysis of Data

8.3.3 Choose Decision Rules

8.3.4 Ranking of Alternative Courses of Action

8.3.5 Make a Decision and State Expected Outcome
8.3.6 Monitor Actions to Ensure Results

8.3.7 Measurement and Reporting Of Actual Results
Budget Limiting Factors

General Purposes of Budget

8.5.1 Accountability and Control

96
97
104
104
104
105

107
107
107
108
109
111
113
113
115
116
126
127
127
128
129
130
131
131
132
132
133

135
135
135
136
136
137
137
138
138
138
138
139
139
139
139



INTRODUCTION TO COST ACOUNTING

8.5.2 Management 140

8.5.3 Planning 140
8.5.4 Economic Policies 140

8.6 Budgetary Control Process 141
8.6.1 Establishment of Objectives 141
8.6.2 Budget Centres 141
8.6.3 Budget Co-Ordination 141
8.6.4 Budgets Approval 141
8.6.5 Measurement of Actual Performance 142
8.6.6 Feedback Actions 142

8.7 Budget Committee and Budget Officer 143
8.7.1 Duties of Budget Committee 143
8.7.2 Budget Officer 143

8.8 Types of Budget 144
8.8.1 Time Perspective of Types of Budget 144
8.8.2 Activity Perspective of Types of Budget 145
8.8.3 Quantitative Perspective of Types of Budget 146

8.9 Budgetary Control and Responsibility Accounting 146
8.10 Budgetary Improvement Techniques 147
8.10.1 Incremental Budgeting (IB) 148
8.10.2 Zero Based Budgeting (ZBB) 150
8.10.3 Continuous (Rolling) Budgeting (CB) 152
8.10.4 Planning, Programming, Budgeting System (P PBS 153

8.11 Preparation of Functional and Master Budgets 155
8.11.1 Master Budgets 157

8.12 Flexible Budget 172
8.13 Summary and Conclusions 177
8.14 Revision Questions 178
8.14.1 Multiple Choice Questions 178
8.14.2 Short Answer Questions 179
CHAPTER STANDARD COSTING 181
9.0 Learning Objectives 181
9.1 Introduction 181
9.2 Objectives of Standard Costing 181
9.2.1 Definitions 181
9.2.2 Setting Standards 182
9.2.3 Types of Standard 182
9.2.4 Correlation of Quantity & Pri ces 183

9.3 Variance Analysis 184
9.3.1 Possible Causes of Variances 185
9.3.2 The Pyramid of Variances 186
9.3.3 Inter-Relationship of Variances 186

9.4 Calculation of Variances 187
9.5 Material Cost Variance 187
9.5.1 Material Price Variance 187
9.5.2 Material Usage Variance 188



COSTING AND QUANTITATIVE TECHNIQUES

9.5.3 Further Analysis of the Materials Usage Variance
9.6 Labour Cost Variance
9.7 Material Mix and Yield Variances
9.7.1 Material Yield Variances
9.8 Alternative Basis for Mater ial Price Variance
9.9 Overhead Variances
9.9.1 Fixed Overhead Cost Variance
9.9.2 Fixed Overhead Expenditure Variance
9.9.3 Fixed Overhead Volume Variance
9.10 Control Ratios
9.10.1 The Standard Hour
9.11 Summary and Conclusions
9.12 Revision Questions
9.12.1 Multiple Choice Questions
9.12.2 Short Answer Questions

CHAPTER 10 COST DATA FOR SHOIRRDUN TACTICAL DECISION MAKING
10.0 Learning Objectives
10.1 Introduction
10.2 Nature of Managerial Decision Making
10.3 The Concept of Marginal Costing
10.4 Comparing Absorption and Marginal Costing
10.5 The Concept of Contribution
10.6 Other Managerial Areas of Marginal Costing
10.6.1 Make or Buy Decisions
10.6.2 Mix of Sales
10.6.3 Acceptance/Rejection of Special Order
10.6.4 Price Determination Based On Capacity to Sale
10.6.5 Allocation of Scarce Resources
10.7 Importance of Marginal Costing
10.8 CostVolume-Profit Analysis
10.9 Presentation of Break-Even Analysis
10.10 Summary and Conclusions
10.11 Revision Questions
10.11.1 Multiple Choice Questions
10.11.2 Short Answer Questions

CHAPTER 11 COST CONTROL AND COST REDUCTION
11.0 Learning Objectives
11.1 Introduction
11.2 Cost Control
11.2.1 Tools for Cost Control
11.3 Cost Reduction
11.3.1 Tools for Cost Reduction
11.4 Developments in Cost Accounting
11.5 Summary and Conclusions
11.6 Revision Questions

189
189
191
192
194
194
196
197
197
204
204
205
206
206
207

209
209
209
210
210
212
215
218
218
221
224
225
227
229
230
232
243
244
244
245

247
247
247
247
248
249
249
251
253
253



INTRODUCTION TO COST ACOUNTING

11.6.1 Multiple Choice Questions 253

11.6.2 Short Answer Questions 254
CHAPTER 12 COST LEDGER ACCOUNTS 255
12.0 Learning Objectives 255
12.1 Introduction 255
12.2 Interlocking System of Accounts 256
12.2.1The Records 256
12.2.2 Typical Accounting Entries 258

12.3 Notional Items 260
12.4 Reconciliation of Cost and Financial Accounts Profits 260
12.5 Integrated Accounts 263
12.5.1 lllustration Entries 263
12.5.2 Advantages/Disadvantages of the Integral Systems 268

12.6 Recreating the Cost Records 268
12.7 Summary and Conclusions 268
12.8 Revision Questions 269
12.8.1 Multiple Choice Questions 269
12.8.2 Short Answer Questions 270
CHAPTER 13 THEORY OF INDEX NUMBERS 271
13.0 Learning Objectives 271
13.1 Introduction 271
13.2 Some Simple Useful Indexes 275
13.3 Weighted Aggregate Indices 276
13.4 Quantity Weighted Indices 279
13.5 Summary and Conclusions 283
13.6 Revision Questions 284
13.6.1 Multiple Choice Questions 284
13.6.2 Short Answer Questions 284
CHAPTER 14 BASIC PROBABILITY CONCEPTS 287
14.0 Learning Objectives 287
14.1 Introduction 287
14.2 How Probability Is Measured 287
14.2.1 Some Basic Concepts 288
14.2.2 Characteristics Of An Outcome 288

14.3 Relative Frequency Approach to Probability 291
14.4 Laws Of Probability 291
14.4.1 Basic Law 291
14.4.2 Some Important Definitions 292
14.4.3 More Laws of Probability 293

14.5 Conditional Probability And Independence 296
14.6 Summary and Conclusions 304
14.7 Revision Questions 305
14.7.1 Multiple Choice Questions 305
14.7.2 Short Answer Questions 305



COSTING AND QUANTITATIVE TECHNIQUES

CHAPTER 15 SET THEORY

15.0 Learning Objectives

15.1 Introduction
15.1.1 Definition and Concept of Sets

15.2 Types of Sets

15.3 Set Operations

15.4 An Euler-Venn Diagram

15.5 Cardinality of a Setand the Power of a Set
15.5.1 Definitions

15.6 Applications

15.7 Summary and Conclusions

15.8 Revision Questions
15.9.1 Multiple Choice Questions
15.8.2 Short Answer Questions

307
307
307
307
308
311
312
314
314
315
318
319
319
319



INTRODUCTION TO COST ACOUNTING

CHAPTER 16 INTRAUCTION TO MATRICES 321

16.0 Learning Objectives 321
16.1 Introduction 321
16.1.1 Basic Concepts 321

16.2 Types of Matrices 322
16.3 Basic Operations on Matrices 325
16.4 Determinants 328
16.5 Minor, Cofactor And Adjoint Of A Matrix 332
16.6 Systems of Linear Equations 340
16.7 Business Application 348
16.8 Summary and Conclusions 350
16.9 Revision Questions 351
16.9.1 Multiple Choice Questions 351
16.9.2 Short Answer Questions 351
CHAPTER 17 BASIC CONCEPTS OF DIFFERENTIATION 353
17.0 Learning Objectives 353
17.1 Introduction 353
17.2 Secondd Order Derivative 364
17.3 Application of Differentiation 365
17.4 Partial Differentiati on of First Order 371
17.5 Summary and Conclusions 372
17.6 Revision Questions 373
17.6.1 Multiple Choice Questions 373
17.6.2 Short Answer Questions 373
CHAPTER 18 BASIC LINEAR PROGRAMMING 375
18.0 Learning Objectives 375
18.1 Introduction 375
18.2 Conceptand Meaning of Linear Programming 375
18.3 Basic Assumptions of Linear Programming 377
18.4 Problem Formulation in Linear Programming 378
18.5 Methods Of Solving Linear Programming Problems 381
18.6 Use of Artificial Variable /Methods of Handling It in L.P. Problem 396
18.7 Duality Conceptin L. P. Problem 404
18.8 Summary and Conclusions 407
18.9 Revision Questions 390
18.9.1 Multiple Choice Questions 408
18.9.2 Short Answer Questions 408
CHAPTER 19 NETWORK ANALYSIS 411
19.0 Learning Objectives 411
19.1 Introduction: Concept and Meaning of Network Analysis 411
19.2 Some Basic Terms in Network 412
19.3 Network Diagram 413
19.3.1 Comparison of AOAand AON Diagrams 415

19.4 Methods of Network Analysis 416



COSTING AND QUANTITATIVE TECHNIQUES

195

19.4.1 CPMProcedure
19.4.2 Alternative Methods of Obtaining Critical Path

19.4.3 Pert Procedure
Summary and Conclusions

19.6 Revision Questions

19.6.1 Multiple Choice Questions
19.6.2 Short Answer Questions

CHAPTER 20 REPLACEMENT ANALYSIS

20.0
20.1
20.2
20.3
20.4
20.5

Learning Objectives

Introduction

Replacement of Equipments/Iltems That Wear-Out Gradually
Replacement Of Equipments/Items That Fail Suddenly
Summary and Conclusions

Revision Questions

20.5.1 Multiple Choice Questions

20.5.2 Short Answer Questions

CHAPTER 21 TRANSPORTATION MODEL

21.0
21.1

21.2
21.3

21.4
21.5

21.6
21.7
21.8

Learning Objectives

Introduction

21.1.1 Nature of Transportation Model

Methods For Solving Transportation Problem
Optimality Test

21.3.1 Stepping Stone Algorithm Method

Profit Maximization Problem (In Transportation Mode |)

Assignment Problem as a Special Class of the Transportation

Model

21.5.1 Solution to Assignment Model
Maximization Problem

Summary and Conclusions

Revision Questions

21.8.1 Multiple Choice Questions
21.8.2 Short Answer Questions

CHAPTER 22 COMPUTERS ASSISTED COSTING TECHNIQUES

22.0
22.1
22.2
22.3
22.4
22.5
22.6
22.7
22.8

Learning Objectives

Introduction

Electronic Spreadsheetd An Introduction
What-If Analysis

Scenario

Depreciation Calculation

Charting

Summary and Conclusions

Revision Question

22.8.1 Multiple Choice Questions

417
420

421
424
424
424
425

427
427
427
428
433
436
437
437
437

439
439
439
439
441
451
451
454

455
455
458
458
459
459
459

461
461
461
462
465
466
468
470
478
478
478



INTRODUCTION TO COST ACOUNTING

22.8.2 Short Answer Questions 479

APPENDICES 481
APPENDIX |1 - SUGGESTED SOLUTION TO REVISIONSJUENS 483
APPENDIXI - COMPREHENSIVE QUESTIONS AND ANSWERS 501
APPENDIX Il - NORMAL DISTRIBUTION TABLE 557
APPENDIX IV - GLOSSARY OF TERMS 579
APPENDIXV - BIBLIOGRAPHY 589
APPENDIX VI - STUDY AND EXAMINATION TECHNIQUES 591
INDEX 595



COSTING AND QUANTITATIVE TECHNIQUES

INTRODUCTION TO COST ACCOUNTING

1.0

1.1

LEARNING OBJECTIVES

After studying this chapter, readers should be able to understand:

E The meaning of cost, accounting and cost accounting ;

E The classification of costs;

E An objective / scientific ways of determining total cost of a product / service unit ;
and

E The qualities of a good cost accounting system.

INTRODUCTION

Business of all sizes - micro, small and medium and large scale and of
all kind; profit and not-for-profit making whether in the private or

public sector needs information relating to the cost of goods and
services they produce and render. Cost accounting is relevant to these
businesses and organisations because it is one of the sources from
which information relating to cost can be obtained and effectively
managed.

Cost Accounting, a subject that provides management with information
relating to costs, is clearly a service to management. Managemen t of a
manufacturing or service organisation, private sector or public sector
organisation, profit -making or non -profit -making organisation, military
or civilian organisation would ensure that cost accounting is accorded
the necessary attention it deserves. The management of an
organisation ensures the creation of a department, section or unit to
take care of the supply of cost accounting information for managerial
decision making.
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COST DEFINED

In accounting, cost is defined as sacrifice rendered for benefit derived,

while in economics it is defined as alternative foregone. Therefore to

economists, cost is what must be given up in order to obtain something.

If, for example, you part with ten naira ( N10) to obtain a biro, the cost
of that biro is the ten naira ( N10) you are parting with. When you

sacrifice some resources, for example, money, machines and materials
in order to execute a project, the cost of the completed project is the

total monetary value of th e resources sacrificed for the project.

Accountants, extending the perspective of economists, view cost as the
value of economic resources used in the production of goods, services,
income or profit. This shows that the accountant is always linking the
concept of cost to production, as cost is being incurred for the
production of goods or services, the generation of revenue (income) or
the making of profit (negative, positive or zero). Cost elements, that is,
materials, labour and expenses, are, therefore, to be considered and
aggregated before arriving at the
0Cost 0 eahlemasaiftecsinto various ways and is to be carefully
identified in relation to various products or services, short term or long-
term projects, etc.

ACCOUNTING AS A CORIET

~

6cost

Accountingisaterm der i ved from O6accountd that

an expression of transactions. Accounting is, therefore, about giving
account of various transactions, that is, explaining the transactions to
the satisfaction of interested parties.

Accounting has been defined by different experts and different
institutions, in different ways. The definition that might probably
encompass all other attempts at defining A ccounting is the one given
by the American Accounting Association (AAA). The Association defines
Accounting as 0t he process of
communicating economic information to permit informed judgments

~

C

ident

and decisions by user s of t he Tha AAA definitiono n 6 .

highlights the need to:

€) Identify users of accounting information and their various needs;

(b) Communicate reliable information to users; and

(c) Make the information relevant to the decisions they want to
make.
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The definition also shows that Accounting has many purposes. The most
important of which is to avail various users of economic information
with relevant, reliable, timely and understandable information that
would assist them in taking economic, polit ical, social, legal or
technological decisions.

1.4 COST ACCOUNTING

Cost Accounting, I s alddtwd terrasattatchave nt i n g o
been explained above. Cost information, predetermined or actual, is

usually of interest to the produ cers of goods, services, income or profit.

The consumer is always requesting for t
is, therefore, the managers of organisations (public or private) that

would concern themselves about costs of activities to be undertaken for

different purposes. The owners of organisations are principally
interested in having their o6funds®é well
in having steady inflow of income in the form of dividends and capital

gains. Cost accounting, therefore, concerns managers of the
organisations.

Cost Accounting can be defined as the process of identifying, analysing,
computing and reporting cost to management. This shows that, unlike
accounting as a whole (of which cost accounting is a branch ), cost
accounting has only the management of an organisation as the user of
its information.

The fact that cost accounting is about cost identification, analysis,
computation and reporting should be enough to show how important
that branch of accounting is to propel management of big or small
organisations; manufacturing, distributive or service organisations; and
public -sector or private-sector organisations, as they all need
information related to cost of products, services, operations, fun ctions
or projects, both budgeted and actual.

15 COST TERMINOLOGIES

Some important cost terminologies that students will come across in
this study pack and other texts on Cost Accounting are explained below:

15.1 Cost Urit

This is a unit of quantity of product or service in relation to
which costs may be ascertained or expressed. Some examples
are:
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(@) Units of product: Contracts, tons of cement, litres of
liquid, books, pairs of shoes, caps, tables, etc.

(b)  Units of service: Kilowatt -hours, cinema seats, passenger
kilometre, hospital operations, consulting hours, etc.
In relation to each of the products or services mentioned
above, costs (of material, labour and expenses) can be
ascertained or expressed. The costaccountant should be
able to avail management with information about the
total cost of a product or service per unit.

1.5.2 Cost Centre

This refers to a location, a person or an item of equipment in
relation to which costs may be ascertained and used for the
purpose of cost control.

A location may mean a department, store -yard, sales area, or a
factory. A person may be sales manager, production manager,
personnel manager, finance manager or work engineer. An item

of equipment may be machine, delivery vehicles, car, truck and

lathe.

As the purpose of cost centre is to aid effective cost control
within an organisation, all the costs incurred will have to be
charged to the relevant cost centre. It is then that cos t control
could be exercised. For example, in an academic department of
a University, all the costs incurred must be charged to that
department as a cost centre, such as repairs and maintenance of
vehicles, stationeries, entertainment, telephone, postage, etc. A
car, as a cost centre, is to be charged with depreciation, petrol,
tyres, maintenance, licence, insurance, etc.

In relation to each of the cost centres mentioned above,
allocation of resources can be made at the beginning of an

accounting period for cost to be incurred and report is to be

submitted at the end of the accounting period as to how the

money is spent. Comparison can be made between the amount
allocated and the amount spent, bearing in mind the purpose(s)

to be achieved. Appropriate action is taken on the variance that
is bound to arise.
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Cost Control

This refers to the ability of management to monitor and
supervise expenditures (re-current and capital) in order, to
ensure that things are going acco rding to plan and that actual
results (cost incurred) are obtained for comparison against
planned results (cost to be incurred) so that appropriate
corrective action(s) can be taken on the variance that is bound to
arise before it is too late.

Before any cost control can be effected, standards or targets of
performance must be set against which actual costs can be
measured and compared. This would reveal inefficiencies so that
appropriate actions could be taken to guard against such
occurrence in the future.

Cost Elements

These are the items of costmaking up the total cost of a product
or service. These items, to be identified and aggregated, are as
follows:

(@  Prime or Direct Cost This is made up of direct material
costs, (DMC), direct labour costs (DLC) and direct expenses
(DE). Direct materials are those that actually become part
of the product or service while direct labour costs (wages)
refer to the wages paid to employees for the time they are
engaged in working on the direct materials and other
production inputs. Direct expenses are expenses incurred
specifically for the product or service.

(b)  Factory Cost: This is made up of prime cost plus the share
of fixed production overhead costs chargeable to the
product or service. Fixed production costs are incurred in
production, that is, overheads incurred within the four
walls of the factory. Factory cost is about total
manufacturing cost of a cost unit (product or service).

(c) Total Cost: This would be given by the sum of factory cost
plus the share of selling, administrative and distributive
overhead expenses attributable to the product or service.
Selling expenses are those incurred in inducing customers
to place orders (advert and similar expenses). Distributive
expenses are those incurred in getting finished products
to reach the customers. They include warehousing,
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packaging and transportation expenses. Administrative

expenses are those incurred in managing the enterprise.
They include management costs, accounts, legal and
personnel department costs, audit fees and other general
administrative costs.

For the apportionment of fixed production overhead

expenses and selling, distributive and admini strative
expenses, there is need for the adoption of a clear and
acceptable method of apportioning overhead costs to
departments or products/services.

(d)  Selling Price: This is about the total cost, as identified
above, plus target profit . Although, selling price is not
part of the cost elements of the seller, it is about cost of
purchase to the buyer. The target profit is to be projected
by the management based on its pricing policy.

COST ACCOUNNGE SENSE

Cost accounting sense refers to the need for organisations to critically
and objectively trace all the cost elements related to their products or
services before arriving at their selling prices. It involves pricing
products or services scientifically based on accurate identification and
computation of actual total cost of a product or service. It is necessary if
management of an organisation is to be able to assess its performance
profitability -wise, liquidity -wise or productivity -wise.

Practical Examples

(@)

Restaurants

Le Chi¢g The Hang-out, and Number One Restaurant all based in
Kano, Nigeria are examples of service organisations that have
cost accounting sense. Even though, they do not go into detail
analysis and accurate computation of total cost of their cost unit,
they are mindful about the need to apportion their overhead
costs to all the units of services produced. A customer should not
be surprised to notice that a plate of food in any of these
restaurants costs about six (6) times what a similar plate (of the
same quantity, of even better taste) with a road -side food seller
will cost. In the restaurant, the customer enjoys a lot of comfort
that are missing with the road -side food seller. The restaurant is
air-conditioned, carpeted, has seats well arranged for the
comfort of the customer, has a Television set with cable satellite
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(b)

(€)

(well stationed for viewing) and the customer is served food by
well trained stewards & in most cases beautifully dressed smiling
ladies. All these cost the restaurant a lot of money to provide and
maintain and the investments have to be recouped. As you take
a plate of food, you should bear in mind that you are not paying
for the food only; you are also paying for the carp et you walk on,
the air-conditioner you enjoy, the smile you appreciate and so on
and so forth. With cost accounting sense, one is of the view that
the plate of food in the restaurant is cheaper than the plate of
food from the roadside food sellers. However, in consideration of
the unhygienic environment where the roadside operates, it may
swing the tide in favour of the restaurant.

Supermarkets

Sahad Stores, Zango Stores, Mainagge (Kaura Merchant) Stores
all based in Kano, Nigeria, are examples of di stributive business
organisations with cost accounting sense. They, like the cited
restaurants, might not be very knowledgeable or conscious of
details of computational requirements for overhead apportion -
ment but, they are very much mindful a bout the need for them
to build their overhead costs elements into the prices of the
items they sell. A customer should not be surprised as to why a
shirt, a pair of shoes, a gallon or a packet in a supermarket
would cost higher than in the op en market like Kwari, Kurmi,
Rimi, Sabon Gari, Singer, etc. The reason is just that the cost of
the comfort you enjoy (in the form of a rented store, fans or air
conditioners, carpet, waiters, etc.,) is being apportioned to all
the items sold. Albeit, you are not paying for the items alone, but
you are also paying for these comforts. If you are to go to the
open market for the shopping, the dust, the sun, the noise and
the hazard you would encounter could be very harmful to you so
much so that you might go back home with illness like fever,
headache, catarrh, etc. that might cost you a lot to cure.

Banks

Some banks like First Bank of Nigeria Plc, Zenith International
Bank Plc, and Union Bank of Nigeria Plc, operating in the
banking industry of the Nige rian economy are examples that
have cost accounting sense. They are quite aware that overhead
cost constitutes a substantial percentage of the total cost of the
services they render. They normally take great care in finding
out how their services could absorb the overhead expenses.
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Many banks in Nigeria, in the 1990s, had to adopt drastic
measures of cutting off all avoidable overhead cost (resulting in
the scrapping or merger of some posts, departments and
sections) before bouncing back to profitability. Many of those
who survived the then harsh economic environment were about
going to the grave when their result -oriented management
teams used their cost accounting sense to get rid of unnecessary
overhead and apportioned the necessary ones to the units of
services produced for them to bounce back. These banks are
now among the highly rated banks in Nigeria, in terms of profit -
making, dividend yielding, liquidity position and employee -
orientation. All the banks have the policy of apportioning
general overhead costs to all relevant branches, if not to all
branches nationwide, and the performance of each branch is
assessed on the basis of profitability (return on investment or
residual income approach). It is with this policy that al |
available overhead costs could be absorbed in the course of
costing the services being rendered t

The above three cases are meant to show that it is not only in the
manufacturing establishment that cost accounting sense is to be
demonstrated. Even, if total cost per unit of a product or service can not
be accurately computed, efforts should be made to come up with an
objective estimation of how the total cost should be, taking into
consideration all the identified cos t elements. Cost accounting sense
must be demonstrated before arriving at the accurate and reliable price
of a product or service.

ILLUSTRATIN 1-1

The management of Isiaq Ismail Battery Manufacturing Company
Limited is planning to fix a selling price per unit of battery for the
coming year. The cost accounting department presents the following
figures derived from cost records and estimates made to guide the
management in pricing decision:

N
Direct material cost per unit 220
Direct wages per unit 400
Variable overhead cost per unit 150
Total fixed production overhead cost 850,000
Total administrative expenses 1,400,000
Total selling and distribution expenses 750,000

The cmpany uses per unit basis of apportioning fixed (general)
overhead, and the planned production for the year is 5,000 batteries.
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The figure represents about 60% of plant capacity utilization; it is the
maximum number that can be sold in the market. The co mpany has a
policy of charging 70% of total cost as target profit .

Required

Compute the selling price per unit of a battery in the company for the
coming year.

SUGGESTED SOLUTION 1

The Prime cost factory (total production) cost and actual total cost are
to be computed before arriving at the selling price. General overheads
are to be apportioned using the planned production level to determine
cost per unit as follows:

Fixed production overhead cost per unit = N850,000 = N170
5,000
Administrative expenses per unit = N1,400,000 = N280
5,000
Selling and Distribution expenses per unit=  8750,000 = #150
5,000
Total Cost Per Unit and Selling Price Determination
N
Direct material cost 220
Direct wages cost 400
Direct Expenses 150
Prime Cost 770
Fixed Production overhead cost 170
Factory (Total Production ) cost 940
Administrative Expenses 280
Selling and Distributive Expenses 150
Total Cost 1,370
Target Profit (70% of N1370) 959
Selling price 2,329

The selling price above might appear so low that the management
might have to raise it up to tally with the price obtaining in the market.

It might also appear so high that the management might have to bring
it down to what obtains in the market. The management should,
however, think of making the price of its product very competitive (a
little lower than the price of competitors), bearing in mind the need to
establish and maintain high quality of the product.
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QUALITIES OF GOOD SDACCOUNTIBI INFORMATION

In order to give room for good planning, effective control and visionary
decision-making, cost information must be obtained. Cost accounting
information is always needed for managerial planning, control and
decision making in both private and public sector organisations. The
information should bear certain qualities for it to be seen as capable of
assisting management towards bringing about positive changes in the
affairs of the organisation. The required qualities of good cost
accounting information are:

(@) Relevance The information should be relevant to the user(s)
and the purpose for which it is intended.

(b)  Timeliness: The information should be supplied timeously for
the purpose for which it is required. It should be made available
within the time it is called for. The cost accountant should know
when management needs cost accounting information and make
it readily available.

(c) Reliable/Accurate; The information should be accurate and
produced in compliance with relevant statutory regulations,
professional requirements or managerial guidelines. It is then
that the information could be said to be accurate and reliable. If
there is need for checking or certification be fore it is put to use,
that should be done.

(d)  Understandable: The information should be simple to
understand. The cost accountant has to strike a balance between
simplicity and complexity while producing the information.

(e) Completeness The information should fully disclose what is
required. It is not to be released in a piece -meal manner.
Incomplete cost accounting information is dangerous to
managerial decision -making, which is about the future. The
future, as it should be understood, is full of risks and
uncertainties and these are not to be decided upon using
incomplete information.

)] Objectivity - The information is not to be subjective or personal
to the provider. It should be the type that would assist
management towards achieving organisational objectives and
goals. Cost accountants should learn to remove all the
subjectivity in the information they give management for
planning, control and decision -making.
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1.8

1.9

() Comparable: The information should give room for comp arative
analysis with information provided in the previous period(s). It
should enhance inter-firm, intra -firm and other forms of
comparative analysis, for easy performance assessment.

SUMMARY AND CONCLWNS

The reader has been taken through vario us aspects of costaccounting.
The meaning, nature and importance of cost, accounting and cost
accounting have been discussed. Important cost terminologies such as
cost unit, cost centre, cost control and cost elements have been
explained and exemplified. The concept of Cost Accounting Sense is
illustrated using the case studies developed on restaurants,

supermarkets and banks in Nigeria. Finally, the qualities expected of a

good cost accounting information were explained.

Refer to Comprehersive Questionsand Suggested Solutions in Appendix Il, page 501 .
REVISION QUESTIONS

1.9.1 MULTIPLECHOICEQUESTIONS

1. Prime Costs consist of

Direct Material and Direct Labour
Direct Labour and Production Overhead
Fixed Costs and Variable Cots

Direct Labour only

Direct Material only

moow>

2. Which of the following is not a Product Cost?
Direct Labour

Factory Overhead

Selling and Distribution costs

Direct Material

Variable costs

moow>

3. A costthat changes in proportion to a change in a ctivity level is a
Mixed Cost

Fixed Cost

Variable Cost

Step Cost

Sunk cost

moowp

4, Which of the following is a Product Cost?
Raw Material

Selling Cost

Distribution Cost

Administration Cost

Finance Interest

moowp
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Refer to Suggested Solutions to Revision Questions in Appendix 1, page 483 .
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MATERIALS ACCOUNTING
AND CONTROL

LEARNING OBJECTIVES
After studying this chapter, readers should be able to understand:
E The procedures involved in the procurement, storage, usage and accounting

for material, as a cost element;

E The strategies for materials control ;

E The various methods of valuing closing stocks for balance sheet purposes
E Just-in-time (JIT) as a modern purchasing and production method; and

E Activity based costing (ABC) techniques as it applies to material control .
INTRODUCTION

In order to ascertain the cost of a product, service, department, ministry
or subsidiary, the cost elements of material, labour and expenses have
to be taken into consideration. They all need to be identified, anal ysed
critically and objectively computed and reported to management for
pricing and other managerial decision making. This chapter discusses
materials accounting and control in detail, bearing in m ind
organisations that would want to put an effective materials cost
accounting system in place.

MATERIALS

Thetermd mat er i al sd c o vd items. dDependingeon thea n g e
nature of the activities carried on by an organ isation, materials can
take the following forms:

(@) Raw materials, which are needed to produce a finished product.
For example, flour and sugar for biscuit, or wood for furniture;
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(b)

(c)
(d)

(e)

MATERIAS ACCOUNTING AND CONTROL

Work-in-Process, which refers to semiproduced raw materials at
a particular point in time;

Component s or Opi ece partso, f
product;

Finished products for use or sale. For example, packaged food or

bag of cement; and

Indirect materials for use by one or more cost centres of an
organisation, such as stationery, fuel and lubricants, and
cleaning materials.

Whatever the nature of the business of an organisation, materials are
required, obtained, stored and used to achieve its objectives. The cost
or management accountant must, therefore, provide management with
information that would guide their decision in respect of materials
acquisition, planning and control, and pricing.

MATERIALS ACQUISITO

The various steps to be observed by a costconscious organisation in
respect of purchase and receipt of materials are as follows:

(@)
(b)
(c)
(d)
(€)
(f)

(9)

Initiation of the purchase procedure by means of a purchase
requisition;

Preparation of the purchase order and its despatch to the
supplier;

Recept of the materials;

Inspection or testing of the materials;

Debit note to the supplier in respect of defects, rejects, etc.;
Passing of the transaction to accounts department for payment;
and

Entry in the relevant accounting books.

2.3.1 Purchase Requisition

This is the formal instruction or request to the Procurement
Department to purchase goods/materials. It is initiated by the
person or department requiring the goods, who must state the
quantity of each type of material required, g ive a description of

the goods (including quality, specification, etc), the account to

be charged, a suggested name of the supplier and the point of
delivery. Usually, two copies of the Purchase Requisition Form
(PRF)would be prepared, one for the Procurement Department
and the second for retention in the originatingcost cent r e 0 s

o

r

fi
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A SPECIME PURCHASE REQUISOON FORM

Procurement PURCHASE REQUISITION No: ééé. .. ..... é 6

Department Copy Date: ééééeéeé. ...

Please Purchase for:

eeeeeéeé. . Dept . Production Order No:é é é é é é e € € €

Item No. | Quantity Description of Items Charge Account

Speciallnstr ucti ons: éééééeeceéeéééééececececeq

Required by: éééécedoéebe. delivered at
Signed by: é6éééééédq

FOR USE OF PROCUREMENT (signature of person authorized to

DEPARTMENT ONLY sign requisition)

Purchase Order Approved By: éééécésd

No: éééeéeéé.

Supplier: éeéééééé:

Del i very Date: ét¢

The specimen Purchase Requisition Form (PRF) abovecould be
modified to suit the need of an orga nisation. In order to ensure
accountability, it is advisable to put the form into use.

2.3.2 The Procurement Department

Purchasing is a specialist activity frequently carried out by a
separate department under the control of a procurement officer
or manager. It is a specialist activity, in the sense that the
purchaser must have bargaining skills and power to purchase at
the lowest possible cost. This will have a positive effect o n the
overall profit of the organisation. It is to be noted that
economical procurement should always be the aim of the
business; the manager must not allow quality to suffer. He
should buy the right quality, at the right time, at the right price
and always from dependable sources of supply.
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2.3.3 The Purchase Order Form (POF)

This form is used for ordering supplies. The form is prepared
based on the specification included in the purchase requisition
form as signed by the procurement manager. It contains name
and address of the purchasing organis ation, name of the
supplier, date of order, terms of payment, prices, delivery
instructions and delivery date.

The procur ement manager shoul d ma K ¢
requirement absolutely clear and refer to the standard

specification published by the Ni gerian Standards Organisation

(NSO), if need be.

The POF is usually raised in five (5) copies and distributed as
follows:

(a) Supplier;

(b) Goods Receiving Department;

(c) Accounts Department;

(d) Initiating Department ; and

(e) Procurement Department, for reference purpose.

A SPECIMEN PURCHASIRDER FORM

KAYAKWA CEMENT PLC Order No: ééé

FOR OFFICE USE ONLY

Dept: ééééééééd
PURCHASE ORDER Purchase Requis
To: éeéeeéeeéeeéecée
éeeeééeéeeceééeecce
eeééeeéeeéecéeccéee. Date: eeéeeéee

Please supply in accordance with conditions set out at the back of this order

Quantity Description Code Amount ()

Please quote Order Number on all advice notes & ingoice

rrrrrrrrr

,,,,,,,,,,,,,,

////////////

éééééééceéeeeeé
Procurement Officer
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The specimen Purchase Order Form on page 16 could be
adjusted to suit the specific needs of an organisation.

2.3.4 The Goods Receiving Department

In any organisation which is well organised, all incoming

materials should be received by Goods Receiving Department.

This department checks quantity, quality and condition of items

against the copy of purchase order form sent to it as well as the

suppl i er 0 ste. &Afflev i csatisfactooy check, a Goods

Received Note (GRN) is raised. The GRN shows the date,
supplieros name, pur chase order n
description of the goods, condition on arrival and details of

returnable packing material. The GRN is to be signed by the

head of the department or any other person authorized to do so.

The number of copies of GRN to be raised depends on the
organisation concerned. In a large organisation, five copies are
to be raised and distributed as follows:

@) Purchasing department;
(b) Originating department;
(c) Stores,

(d)  Accountsdepartment; and

(e)  Thegoods receiving department for reference purpose.

Where the receiving, approving and storing of goods are
responsibilities of the storekeeper, four copies of the GRN are to
be raised.

Sometimes, technical or laboratory inspection is necessary and,
therefore, the goods have to be passed to a separate Inspection
Section or Laboratory Department, which will provide a quality
report either on the GRN or on a separate sheet of paper. In
either case, the report is to be forwarded to the Procurement
Department.
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A SPECIMEN GOODS RBHEUED NOTE

GRN No: éééeeeeéeé
GOODS RECEIVED NOTE Date
To: Inspection Dept, then to Store DeptorDept | Recei ved: ééééé
receiving goods/material s Purchase Order
Received No of Gross Weight No: ééeééé.
Boxes/ltems Advice Note
No: éééééé.
Quantity | Description
Received into Store
Quantity Quantity Signature: éééééééeéé

Passedéééé

Reason(s)

eeeeeeeecece

Signature of

Dat e:

.rejectedééeéé

for rejection

eeeeeece.

Il nspec

eeeeeeeeeeece

Date: é&& éééééé. . . .

The specimen GRN abovecould be modified to suit the needs of

an organisation.

2.3.5 Debit and Credit Note

When the materials received from the supplier are either:

Not in accordance with the specification in the Purchase

(@) Not of the type ordered,
(b)
Order Form,
(c) Damaged while in transit, or
(d) Incorrect in quantity

It is usual to forward a Debit Note to the supplier, informing him
that his account has been debited with the value of the materials
concerned.

The Debit Note is to be prepared by the procurement department
in three copies and distributed as follows:

(@) The supplier;
(b)  TheAccounts Department; and
(©) Retained.
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The unsatisfactory materials may be returned to the supplier
immediately, or they may be held pending his instructions. If the
supplier accepts the claim(s) of the buyer, he signifies his
acceptance through the issue of a Credit Note. The Credit Note
indicates a credit to the company (debtor/buyer ) with the value
of the materials on which claim for allowance is made.

2.3.6 The Accounts Department

When an invoice is received from a supplier, the invoice must be
receipted and numbered. The Procurement Department will
check the description of the goods and prices against the
Purchase Order Form. The quantities will also be verified from
the Goods Received Note and reference will be made to
inspection or laboratory test report. At each stage, the
appropriate officers must append their names and signatures.
The Procurement Department staff will state the quantity,
guality and price and an appropriate ledger code number will be

entered.

After this processing, the invoice is passed to the Accounts
Department for payment. In this department, an accounts clerk
will check the calculations in the invoice and, if found correct,
the invoice value will be entered in the Purchase book. From
there, the suppl i erds account wi ||
Ledger with the amount payable to him on the goods purchased.
The total of the Purchase book is to be debited to Purchase
Account in the General Ledger. When payment is made to the
supplier, his account will be debited and cash book (cash or
bank account) will be credited.

MATERIALS PLANNINGMD CONTROL

Materials control is the system that ensures the provision of the
required quantity of material, of the required quality, at the required
time and at the least possible cost. If a cost accounting system is to be
fully effective, there must be an adequate system for the control of
materials from the time an order is placed with a supplier until the
material is issued to production or for o ther use.

Material represents an important asset and is the largest single item of
cost in every manufacturing business and in almost every organisation.
Usually, more than 40% of the total manufacturing cost represents
material cost. Accordingly, the success or failure of a business concern

be

cred



MATERIAS ACCOUNTING AND CONTROL

may depend largely on efficient material procurement, storage,
utilization and accounting.

Efficient materials control eliminates losses and other forms of waste
that usually pass unnoticed. Theft, brea kage, deterioration and the use
of excessive floor space can be reduced to the barest minimum through
proper materials control.

2.4.1 Requirements for a Good System of Materials Planning and
Control

The major requirements of a satisfactory system of materials
control are:

(@)

(b)

(c)
(d)

(e)

(f)

(9

(h)

(i)

Efficient co-ordination between the departments involved
in the buying, receiving, inspection and storage of
materials and in accounting for them;

Centralisation of purchasing under the authority of the
procurement department or officer;

The materials must be well planned and programmed;

Proper classification and, where applicable, coding of
materials;

The use of standard forms for orders, requisitions,
checking, reporting, etc., upon which written and signed
instructi ons are given;

Regular budget and budgetary control on materials and
equipment to be purchased;

Internal check and audit must be introduced and effected

in order to ensure that all transactions involving materials

and equipment are checked by relia ble and independent
officials;

Materials must be stored in well planned and properly
designed stores, subject to adequate safeguards and
supervision;

Work-in-Process materials too must be adequately
recorded and controlled, likewise the manufacture d stock;
and
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),

Regular reports to management on purchases of
materials, storage, issues and in particular, obsolete
stocks, returns to suppliers, spoilage or wastage.

2.4.2 Documents for Material Planning and Control

The store department must keep records of all goods received
into store and of the physical issues of materials from the store.
Four main documents that are used for materials control are:

(@)
(b)
(€)
(d)

Material Requisition Form
Material Return Note

Bin Card

Store Ledger Card (Accou).

2.4.2.1 Material Requisition Form (MRF)

This form is used by a department, section, or unit or

request for materials in the store. This is an important

document for both storage control and cost ascertainment
in virtually all cost accounting systems. This document is
usually raised in three copies. One copy would be retained
by the originator and the other two copies are sent to

store department to allow authorised withdrawal of goods

from the store. Of these two copies, the store department
would retain one to up-date their own records, and,
having completed the quantity issue section, send the

other copy to the Store Ledger section Here, the material
would be priced and a copy of the MRF would be used to
update the relevant store card before being forwarded to
the Cost Account section 1t is this section that will charge

the relevant department, unit, product, job or process

with the value of materials issued, using the stock

valuation system of the organisation. The same document
will also be used to update the balances in other relevant

ledger accounts.
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A SPECIMENMATERIAL REQUISITIONORM

KAYALWA CEMENT PLC
MATERIAL REQUISITION

To: No: ééééééé. ...
The Store Manager Date: éééééééé
Please issue materials Job No:

Toééeeeéeéeéeé. . Prod. Order No
Department
Code or Item No. Description | Quantity COST OFFICE
Unit Amt Stores
Rate (N)
Unit
Price

Aut horized by: éDéaétécé . ééééé.Priced byéébat eéé.
Storekeeper: éééDéaétée.:. é6éééé.Calculation checkoge

Received by: ééébaté:éééééé.. Posted to: éééééeécéq

Bin Card No: ééééééééeéeéeéecée.

The specimen MRF above ould be modified to suit the
specific needs of an organisation. It is normally the
storekeeperds responsibility t
is properly authorised and accurately completed, after

which the materials are issued and the stores ledger card
updated. The stock ledger account is to be credited, that

is, transaction entered in the issues column to arrive at a
reduced balance and the account of the appropriate job or

cost centre is to be debited.

2.4.2.2 Materials Return Note (MRN)

This is a document which records the return to store
department of surplus materials no longer required by the
cost centre. MRN can be of virtually identical design to
the MRF but coloured differently. The various materials
records and cost accounts are to be adjusted to ensure
that the cost centre concerned receives credit for the
materials returned while the store account is debited for
the returned materials.
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2.4.2.3 The Bin Card (BC)

This is a document on which is recorded every transaction
in respect of each item of materials, after the physical
receipt or issue. A bin card is normally attached to the
bin, drawer or shelf in or on which each individual
material is stored. It provides a running record of receipts
and issues in the simplest possible form. An entry will be
made at the time of each receipt or issue and a new
balance will be determined. The bin card records the unit
or quantity issued or received into store and not the cost
value. For each item, on the bin card, the maximum,
minimum and re -order levels as well as the order quantity
should be reflected. This is more so in organisations
where the store department initiates purchase
requisitions.

A SPECIMEN BIN CARD

BIN CARD
Maxi mum stock | evel : é®dMaeéeeal Code:
Mi ni mum stock | evel: ééééééé.

BC No: ééeééeeéeeéeceé.

rrrrrrrrr

€

Order Level: éeééééééééébPéscription: ééfq

RECEIPTS ISSUES BALANGE AUDIT
Date | GRN No. | Quant. || Date | MRF No. | Quant. Quant. Date Initials

The specimen bin card above can be adjusted to suit the specific needs
of an organisation.
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The stock levels in the bin card are meant to ensure effective control of
materials in the store and to avoid excessive stock, wastages, work
stoppages, etc. The levels could be defined as follows:

€) Maximum Stock Level This is the upper level of the inventory
and the quantity that must not be exceeded without specific
authority from the management of the organisation. The level is
given by the formula:

Reorder level + Re-order Quantity 6 (Minimum Usage X
Minimum Re-order period)

(b)  Minimum Stock Level: This is the lowest level to which the
inventory should be allowed to fall. It is given by the formula:
Re-order level - (Average Usage x Average Reorder period).

(c)  Average Stock level: This represents the average addition of
maximum and minimum stock levels, it is denoted by the
formula:

Maximum Stock Level plus Minimum Stock level divided by 2.

(d)  Reorder Level or Order Level: This is the level to which the
materials stock level is to be allowed to fall before an order for
further supplies is placed. It is given by:

Maximum Usage x Maximum Re-order Period

(e) Re-order Period or Lead Time: This is the time taken between
the placing of an order and the receipt of the materials.

()] Re-order Quantity: This is the economic order quantity (EOQ) or
simply the normal order. It is the quantity that minimizes the
total cost of order and holding of stock.

ILLUSTRATION-A

The following data were extracted from the records of Zahari Ismaila
Manufacturing Limited, Kano for a period:

Average usage 100 units per day
Minimum usage 600 units per day
Maximum usage 1300 units per day
Economic order quantity (EOQ) 50,000 Units
Re-order period 25 to 30 days
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Required

Determine the following for the company:
(@) Maximum stock level

(b) Minimum stock level

(©) Re-order level

(d)  Average stock level

SUGGESTED SOLUTION 2

Re-order level must be determined first before any of the first two stock

levels.
(& Maximum Stock Level = 39,000 + 50,000 o (600 x 25) = 74,000
units

(b) Minimum Stock Level = 39,000 9 (1000 x 27.5) = 11,500 Units

(c) Reord erlevel =1300 x 30 = 39,000 units

(d) Average Stock Level

= Max. + min. = 74,000 + 11,500 =42,750 units
2 2

Maximum, minimum and re -order levels are not static. They
must be varied to suit changing circumstances. Alterations will
take place if the usage of certain materials is increased or
decreased. If the re-order period changes or is decided by the
management, the overall inventory must be increased or
decreased.

2.4.2.4 Stores Ledger Card

This is the key to an effective materials control system as it
provides the details necessary to ascertain material values and
for the checking of physical stock of materials. For materials
control to be efficient and effective, there must be minimum
delay between the physical movement of materials and their
recording in the card. For the re-ordering routine to operate
efficiently, it is necessary to take account of the amount of
materials on order and the existing physical materials held.
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A SPECIMEN STORE&DRGER CARD (SLC)

KAYALWA CEMENT PLC
STORES LEDGER CARD

Description: ééééééée(typedaofNaatéeddaddeééé.

Reorder | evel : éééééééénteétéhPordi:céiénégéeéé. (FI FO, L1 K
Maxi mum Stock Level: ééééeéeéééé.
Mi ni mum Stock Level:ééééééé...........
Reorder Quantity: éééeéeééeéeéecé. .
ORDFRS RFCFIPTS ISSLIF RAI ANCF
Date Sup POF GRN RATE Value MRF RATE Value Value
No - I No - |y ™ No | Y ey N | R R

2.5

The receipts are entered from the Goods Received Notes (GRN). The

issues are entered from the Materials Requisition Form (MRF). The
orders are entered from the Purchase Order Form (POF).

MATERIALS PRICING

There are a number of factors to be considered in valuing materials

issued for use from the store. Where purchase prices are constant over a

long period and there is no variation in quantities purchased, there
would be little or no difficulty. In practice, prices fluctuate due to a

number of reasons. Such reasons are: Infation; changes in world
commodity prices, buying from different sources, differences in
guantity discounts, etc. It is clear that there may be a number of
identical materials in the store bought at different prices. When one of
these materials is issued, it is necessary to determine the price at which
it should be charged.

The closing stocks of finished goods, work-in-progress, raw materials,
etc need to be valued for reflection in the balance sheet, as a current
asset. A material pricing or valuation met hod has to be used for the
determination of the value of closing stock of different forms of
materials. Materials pricing is, therefore, not just about the value of
materials issued to the store.
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There are many methods of pricing or valuing materials. The most

popular method are hereby discussed Statement of Accounting

Standards (SAS) No. 4, on Stocks recommends valuation methods like
First-In-First Out (FIFO); Weighted Average (WA), Specific Identification

(S.1.), LastIn-First-Out (LIFO), Standard Cost §C), Based Stock (BS),
Last Purchase Price (LPP) and Adjusted Selling Price (ASP) or Retalil
Inventory Method (RIM) for use by businesses.

The standard, however, lays more emphasis on three methods. These
are:

(&)  First-In-First-out (FIFO);
(b) Last-In-First-Out (LIFO); and,
(c)  Weighted Average Price (WAP).

2.5.1 First-In-First-Out (FIFO)

This method assumes that the materials are used up in the same
sequence as they are purchased, that is, the older materials must
have been used up first.

FIFO ismost suitable where the material is of comparatively high
value and not in frequent demand. It is also appropriate where
there are relatively few changes in purchase prices, or where the
ratio of the number of issues to the number of receipts is not
large.

During an inflationary period, the cheapest materials will be
issued first, whereas during a deflationary period, it is the most
expensive material that would be the first to be issued out. This
is so because in the inflationary period, the first batch of
materials will be underpriced while in the deflationary period,
the first batch of materials will be overpriced.

ILLUSTRATION2-2

Taura Company Limited purchased the following articles:
2003

Jan. 1 2000 units @ N100 each

Feb. 4 1500 units @ N125 each

April 21 3000 units @ N150 each
Issues were made from the store as follows:

Jan. 10 800 units

Feb. 15 1000 units

March 30 600 units
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April 30 2000 units
You are required to prepare the Stores Ledger Account of the
company, using FIFO Method of Stock Valuation to determine the
closing stock as at 30 April, 2003.

SUGGESTED SOLUTION22

TAURA COMPANY LIMITED

STORESEDGER ACCOUNRIFO METHOD)

DATE | RECEIPTS ISSUES BALANCE
2003 Qty Price Value Qty Price Value Qty Value
N N N N N
Jan.1 | 2000 100 200,000 2000 200,000
0 10 800 ([ 100 80,000 1200 120,000
Feb. 4 | 1500 125 187,500 2700 307,500
0 15 1000 | 100 100,000| 1700 207,500
Mar.30 600} 200 x 100
400 x 125 | 70,000 1100 |137,500

Apr. 21 | 3000 150 450,000 4100 (587,500
0 30 ZOO(E% 1100 x 125 272,500 2100 (315,000

837,500 900 x 150 522,500

Using the FIFO method, and under perpetual inventory system,
the closing stock as at 30 April, 1993 was 2100 units and its
value was N315,000. The total value of materials issued to
different cost centres within the four months period was
N522,500.

Perpetual inventory system is about recording of purchases and
issues continuously up to the end of a specified period. This is
against the periodic inventory system, which is about the

determination of stock value at the end of a certain period only.

Using the FIFO method, and under periodic inventory system,
the value of closing stock = 2100 x 8150 (as the ending units
come to the last batch) = &315,000. The value of materials used
= Total value of materials purchased in the period minus the
value of closing stock (8837,500 6 315,000 = 8522,500).



COSTING AND QUANTITATIVE TECHNIQUES

FIFO method has the following advantag es to its users:

(a) Itis easy to operate.

(b) The value is based on costand so no profits or losses will
arise.

(c) The stock balance will represent a fair commercial valuation
of stock.

(d) The method ensures that older materials are issued out first.

(e) The method is accepted for accountancy and taxation
purposes.

The method, however, has the following disadvantages:

(a) Itis burdensome, at times, to apply.

(b) The price of issued materials may not reflect current
economic value.

2.5.2 LastIn-First-Out (LIFO)

This method ensures that the most recently purchased materials

will be the first to be issued and are always issued at actual cost .

The method is used to relate cost, as closely as possible, to

current price levels.

ILLUSTRATION -3

Based on the information in illustration 2 -2, prepare the Store

Ledger Account of the Company using LIFO Method of Stock

Valuation and determine the value of closing stock as at 30

April, 2003.

SUGGESTED SOLUTIONB2

STORES LEDGERCCOUNT (LIFO METHOD)

DATE RECEIPTS ISSUES BALANCE

Qty Price Amount | Qty Price Amount | Qty Amount

N N N N N
2003
Jan. 1 | 2000 (100 200,000 2000 200,000
o 10 800 100 80,000 | 1200 120,000
Feb. 4 | 1500 |125 187,500 2700 307,500
o 15 1000 | 125 125,000 | 1700 182,500
Mar.30 600 | 500 x 125
100 x 100| 72,500 | 1100 110,000
Apr. 21| 3000 (150 450,000 4100 560,000
o 30 2000 | 150 300,000 | 2100 260,000
837,500 577,500
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Using the LIFO method, under perpetual inventory system, the
value of closing stock (2100 Units) = N260,000. The total value
of materials issued to different cost centres = N577,500.

Using the LIFO method, under periodic inventory system, the
value of closing stock = 1000 x #N150 + 1100 x N100 =
N260,000. The value of materials used = &837,500 - 260,000
= N577,500.

LIFO method has the following advantages:

(a) Itis simple to operate

(b) The Profit figures reported reflect more stability of what
makes accounting information a better guide to the
management.

(c) The costcharged to production is closely related to current
price level.

The method, however, has the following disadvantages:

(a) Itinvolves considerable clerical work.

(b) The valuation of stock balance may not be accepted for
income tax purposes.

(c) Using stock valuation on the oldest materials in the store
may present a false working capital position in the balance
sheet.

(d) It can not be fairly used for the purpose of comparing job
costs.

2.5.3 Weighted Average Price (WAP)

This is a method whereby the ruling price (WAP) is determined
by dividing the total cost of materials in the store by the total

quantity of materials in the store. This method is quite different
from the others (FIFO and LIFO) in that for every receipt, there is
the need to arrive at a new ruling price.

ILLUSTRATION-2

Based on the information in lllustration 2-2, prepare the Store
Ledger Account of the company, using the WAP method of stock
valuation and determine the value of closing stock as at 30 April,
2003.
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STORES LEDGERCCOUNT (WAP METHQD

DATE | RECEIPTS ISSUES BALANCE
Qty Price Value | Qty Price Value Qty Rate Value
N N N N N N

2003

Jan. 1 [ 2000 | 100 200,000 2000 | 100 200,000

0 10 800 100 80,000 | 1200 120,000

Feb. 4 | 1500 | 125 187,500 | 2700 | 113.89 | 307,500

0 15 1000 | 113.89 | 113,890| 1700 193,610

Mar.30 600 | 113.89 | 68,334 | 1100 125,276

Apr. 21| 3000 | 150 450,000 4100 | 140.31 | 575,276

0 30 2000 140.31 | 280,620| 2100 294,656
837,500 542,844

The Weighted Average Price (WAP) is calculated each time a new
purchase is made. Using the WAP method, under perpetual
inventory system, the value of closing stock (2100 units) =

N294,656. The total value of materials issued to different cost

centres = N542,844. Using the WAP method, under periodic
inventory system, the value of closing stock = 2100 X

837500/6500 = 2100 x N128.85 = N270,585.

The total value of materials issued to different cost centres =

NB837,500 0 N270,585 = N566,915.

WAP method has the following advantages:

€) It evens out fluctuations in the price of materials.

(b)  The use of the method is not limited to materials with
stable prices.

(c) The need to calculate a new ruling price arises only with
new receipt of stock.

(d) It presents a fair indication of stock values.

WAP method, however, has the following disadvantages:

(@) It is difficult to operate.
(b) Ruling prices usually run to a number of decimal places.
(c) Issues to production and other uses may not reflect

current economic values.
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2.6 JUST IN TIME (JIT) MTHOD OF PURCHASINGND PRODUCTION
2.6.1 JIT Techniques

CIMA Official Terminology (1996) defines Just in Time (JIT), Just
in Time Production, and Just in Time Purchasing as follows:

(@  JustIn Time (JIT)

This is a system whose objective is to produce or to
procure products or components as they are required by a
customer or for office use, rather than fo r storage. A Just-
in-Ti me system 1is a ©Opull d s
demand, i n contrast to a Op
act as buffers between the different elements of the
system, such as purchasing, production and sales.

(b)  Justin Time Production

This is a production system which is driven by demand for
finished products whereby each component on a
production line is produced only when needed for the next
stage.

(c) Just-In-Time Purchasing

This is a purchasing system in which material purchases
are contracted so that the receipt and usage of material,
to the maximum extent possible, coincide.

2.6.2 JIT Philosophy

Although described as a system in the CIMA official terminology,
JIT is more of philosophy or approach to manag ement since it
encompasses a commitment to continuous improvement and the
search for excellence in the design and operation of the
production management system.

The aim of JIT, according to February 1996 Edition, ACCA
Studentsbo News | et ine the flow ofsproduads 6 str ea
through the production process and ir
E.J. Hay (The Justin-Time Breakthrough) identified seven

aspects of JIT as follows:
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Aspect

Explanation

JIT Purchasing

The use of small, frequent deliveries against bulk
contracts. This requires close integration of suppliers
with the companyds manuf ac

Machine cells

The grouping of machines or workers by product or
component instead of by type of work performed .

Set-up time Reduction

The recognition of machinery set-ups as non dvalue-
addi ngo activities whi ch
eliminated .

Uniform loading

The operating of all parts of the productive process at a
speed which matches the rate at which the final product
is demanded by the customer.

Pull System (Kanban)

The use of a kanban, or signal, to ensure that products/
components are only produced when needed by the next
process. Nothing is produced in anticipation of need, to
remain in stock.

Total Quality The design of products, processes and vendor quality
assurance programmes to ensure that the correct
product is made to the appropriate quality level on the
first pass through production .

Employee JIT involves major cultural change throughout an

Involvement organisation.

This can only be achieved successfully if employees at
all levels are involved in the process of change and
continuous improvement that is inherent in the JIT
philosophy.

2.6.3 Value Added

JIT aims to eliminate all non -value-added cost. Value is added
only while a product is actually processed. Whilst it is being
inspected for quality, moving from one part of the factory to
another, waiting for further processing and held in store, value
is not being added. Non value -added activities sh ould, therefore,

be eliminated.
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2.6.4 Problems Associated with JIT

JIT might not be appropriate in all circumstances because of the
following reasons:

(@) It is not always easy to predict patterns of demand.
(b)  JIT makes the organisation far more vulnerable to
disruptions in the supply chain.
(c) JIT, originated by Toyota, was designed at a time when all
of Toyot ads manufacturing was do
radius of its headquarters. Wide geographical spread
makes JIT difficult.
(d) Suppliers are likely to charge a premium price for
contractually guaranteed frequent small deliveries.

ABC ANALYSIS TECHNIQUES (ABC PLAN) ON INVENTORY CONTROL

ABC plan is a systematic way of grouping materials into separate
classification and determining the degree of ¢ ontrol for each class or
group. Material control for high volume items is different from that of
low value item, and ABC plan is used in inventory control, when a
company has a large number of individual items with each ite m having

di fferent wvalue. ABC plan has been def
inventory control; attempt to segregate and group materials according
to tot al val ueo. It is a classificatio

use in inventory control.

ILLUSTRATION 5

The Soky Corporation groups its materials into separate classification
for purposes of stock control. The following data is to be analysed by
management.

Stock Yearly usage Unit cost
number (units) N
126 7750 6.00
241 10900 0.50
250 7300 1.80
333 4500 60.00
401 3500 12.00
560 13500 1.00
817 1500 63.00
900 2000 14.00
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Classification Control characteristics

Needing individual | Small quantity of s afety stock, frequent
more elaborate | review, frequent orders, detailed records,
analysis. most capable personnel.

Reviewed quarterly A bridge between A and C.

Essentially loose and | Large quantity of safety stock, strict
inexpensive control adherence, to predetermined order points
with little review (one or more program)
orders a year, no need for perpetual
inventory, lower level personnel.

CASE STUDY
WOMENWORLD PLC5d
A Case Study on Material Valuation and General Management

Women World Pk was one of the biggest battery manufacturing
companies in the 20" century, with shares allotted only to women. The
company had advertised for the post of Accountant Il with particular
emphasis on a good knowledge of Cost Accounting. All the successful
applicants who were short - listed for interview were not able to impress
the company and, so, another applicant who submitted her application

a little bit late was called for a special interview. Binta Jibrin was the
one. She had a good degree in Accountancy from one of the highly
respected Universities.

When she returned from her coffee break at 10.30 a.m. on Monday,
Amina Garba, Director of Finance of the company, found a note from
Amina Abubakar, Managing Director/Chief Executive, asking her to
come down to her office as soon as possible for the scheduled
interview . When Amina Garba arrived, she found Amina Abubakar and
Jummai Othman, Company Secretary/Legal Adviser, well set to call the
candidate. Bilki S abo, Controller of Personnel and Administration, was
absent as she had travelled overseas on an official duty.

Amina Garba came with the information t
requesting all of its major loan customers to estimate loan

requirements for the remaining part of the year because of the tight

money situation that was developing in the spring of the following

year. Amina Abubakar had a luncheon appointment with Saude

Mukktar, the bank loan officer, on the following day o Tuesday. As

Amina Abubakar wanted Amina Garba to provide her with an estimate
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of financial requirements for the balance of the year, she exempted her
from the interview . Amina Abubakar herself would be leaving on a
business trip to London that same Monday afternoon an d would return
the following morning, just before the luncheon appointment.

Just as the two ladies were beginning to discuss the mechanics of the

interview, Ami na Abubakar 0sdullalccanetint thg |, Bi nta
office with two messages: First, Amina Abubakar had just 45 minutes in

which to drive to the airport to catch her plane, and second, two very

important phone calls were waiting for Jummai Othman in her office 9

at N20 per minute each.

Jummai Othman was allowed to go and Amina Abubakar had to get
ready for the trip. But Binta Jibrin must be interviewed that day as her
services, if successful, were highly needed as from Wednesday & two
days away!

Amina Abubakar quickly thought of a n idea. She knew that the
company was looking for someone well versed in cost accounting. She
just bore in mind that to be a good cost accountant, one must be very
good in stock valuation. She called in Binta Jibrin, went quickly
through her credentials and asked her to give a brief about herself, she
forwarded these figures to her:

The following purchases of raw materials were made by WW PLC in
2003:

Jan. 1 2,000 units @ N30

Feb. 14 1,500 units @ N35

April 28 3,000 units @ N40

Issues were made to the production department from the store as

follows:
Jan. 16 800 units
Feb. 18 1,000 units
Mar. 30 600 units
Apr. 30 2,000 units
May 31 500 units

Amina Abubakar told Binta Jibrin that the figures represented
purchases and issues of raw materials used to produce its product o
battery. She then said:

oYoung girl, what / want you to do wit
stores ledger accounts, using LIFO and Weighted Average Price
Methods of inventory valuation and show clearly the value of closing
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stock and the total value of materials issued to the production cost

centre. /' f you can pass this test, the

Amina Abubakar then turned to Rabi Aliyu, the Chief Security Officer of

the company, who had just come in on i
you would not allow her to cheat; and that you would not add a second

to her; and that you would keep the script for me; and that she would

be served with a tin of Dawa Colaintheend . Wi t h t hi s | say
took her briefcase and left for the airport.

Required:

(@) Takethe position of Binta Jibrin and win the post for her.

(b) As a student of Management, discuss the organisational
structure of Women World PLC. Was it okay? Why?

(c) How do you see the leadership ability of Amina Abubakar?

(d)  What must have led to the disappearance of WW, PLC in the 2F
century?

(e) Discuss the differences between LIFO and WAP methods of stock
valuation.

SUMMARY AND CONCLWINS

In this chapter, efforts were made to educate the reader on materials as
a cost element. Types of materials and the position they occupy in all
types of organisations have been discussed. The procedures to be
followed in acquiring materials, testing mate rials, storing materials,
accounting for materials, planning and controlling materials, and
valuing materials have been discussed in details, together with
explanations on the documents to be used in the process.

Just in Time (JIT) as a method of purchasing and production has been
introduced in respect of its terminologies, philosophy and associated
problems.

The reader is now in a position to give advice on the following issues:

E The five forms of materials

E The relevance of Purchase Requisition Form, Rurchase Order
Form, Goods Received Note, and Debit/Credit Note, which are
used in Purchase procedure.

Requirements of a good system of material planning and control.
Documents for materials control.

FIFO, LIFO and WAP methods of stock valuation.

The Concep of Just-In-Time (JIT).

M: m: M M
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Refer to Comprehensive Questions and SuggestedSolutions in Appendix Il, page 501 .
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Refer to Suggested Solutions to Revision Questiors in Appendix 1, page 4 83.
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LABOUR ACCOUNTING
AND CONTROL

LEARNING OBJECTIVES

After studying this chapter, readers will be able to understand:
The various methods of remuneration ;

General features of incentive schemes,

Determination of labour cost ;

Accounting treatment of wages cost;;

Control of labour cost;

Labour turnover, causes and how to minimize it.; and

m: m: m: m: me M e

Job evaluation and merit rating.

INTRODUCTION

The employment of human labour in the production process gives rise
to labour cost, that is, the remuneration paid. Whereas, the level of
labour engagement in the production process has significantl y reduced
in many major manufacturing processes due to technological
advancement, labour is still employed in supervising the production
process. In Africa, especially, where the technological application to
production has not reached such an advanced stage, labour cost forms
a significant proportion of total product cost. The ability of
management to manage this cost, therefore, will play a major role in
the profitable management of the organisation.

METHODS OF REMUNERATION

The following methods of remuneration are common in most industries:

(@) Time-based method of remuneration ;
(b)  Output-based method of remuneration ; and
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(©) A hybrid of the above two methods.

TIME-BASED METHODS

Under these methods, the remuneration of the worker is a function of
the amount of time that he has spent in the period in question . The
time could be measured in hours, days or months. For example,

(@) Hourly-Based Method

Under this method, the rate of pay of the employee is specified
as an amount per hour; and his remuneration for the period is
calculated by multiplying that rate by the number of hours that
he actually worked during that period.

[ Wages = No. of hours worked x Rate per hour.]

(b) Day Rate

Under this method, which is mo re common in many factories in
Nigeria and even in some offices, pay is specified as a rate per
day and remuneration is determined by multiplying that rate by
the number of days actually worked during the period.

[ Wages = No. of days worked x Rate per day. ]

(c) Monthly Rate

Here, the rate is fixed per month, or alternatively an amount is
fixed per annum but payable monthly. This is more popular in
remunerating office, that is, non -production, workers.

OVERTIME

In most time -based systems, a bast period is usually agreed as the
working period. For example, a 40 -hour working week may be fixed as
the basic working period. Where an employee is made to work in excess
of this agreed working period, then the period in excess of the agreed

basic working period is paid at a higher rate than the basic rate. This

payment is known as overtime.

The higher rate at which the overtime is paid will also depend on

whether those hours were worked during the week or a weekend or a
public holiday.
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3.2.3

Overtime worked during ordinary days may be paid at, say, time and a
quarter, that is, 1/, x basic rate per hour. Overtime worked during
weekend or public holidays may be paid at time -and-a-half or double.
The rate to be applied will always be specified.

Overtime premium forms part of indirect wages except when directly
related to a particular job being costed, especially when carried out at
the specific request of a customer to expedite delivery.

Overtime may sometimes be introduced as a way of increasing
production output without increasing the number of employees.

Advantages of Time-Based Method

Some of the advantages claimed for time -based method include the
following:

(&) Wages are simple to calculate and understood by workers,
especially illit erate and semi-literate workers;

(b) Periodic earnings by employees are averagely stable;

(c) It helps in the attainment of quality work; and

(d) It facilitates planning for labour cost .

Disadvantages of Time-Based Method

Time-based methods have the following disadvantages:

(@)  There is no incentive for workers to work efficiently, since all the
workers in the same grade are paid at the same r ate regardless
of their output;

(b)  Supervision may be needed to avoid idle time. Workers can be
idle and yet get paid since payment is based on time rather than
output; and

(c) Efficient and inefficient workers are paid the same rate within
skills (especially where efficient workers are not compensated
with bonus).

OUTPUTBASED METHOD

Under these methods, wages paid are a function of the number of units
of the product produced irrespective of the amount of time spent to
produce them. This is common in certain industries like block making.

Output-based method may be categorized as:

(a) Straight Piece Rate; and
(b) Differential Piece Rate.
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Straight Piece Rate

Under this method, a rate per unit of production is specified.
Wages are then calculated at that fixed rate multiplied by the
number of units produced.

[ Wages = Number of good units produced x Rate per piece ]

Differential Piece Rate

This method encourages workers to increase output by offering
an increased rate per unit at different levels of production. For
example:

1 0 1000 units N5 per unit
1001 & 1500 units N7 per unit
1501 8 2000 units N10 per unit

Thus, if an employee produces 800 units in a period, his pay would be
800 x N5 that is, 84000. Where, however, the production is 1,200 units,
his pay would be ((1000 x N5) + (200 x N7)), that is, N6,400.

Advantages of Output-Based Method

(@)

(b)
(c)
(d)

It encourages increased production, sales volume also
consequently increasing;

It discourages idleness of workers at work;

It is simple for employ ees to understand and calculate; and

Due to increased production volume, average fixed cost per unit
can be reduced.

Disadvantages of Output-Based Method

(@)
(b)
(€)
(d)
(e)
(f)

Employees, in a bid to achieve increased outp ut, often overwork
the machines;

Quiality of output can suffer due to the desire to just incre ase
output b ut with less regard for quality;

In order to avoid defective quality, supervision costs may have to
be increased,

Fixing a rate of pay per piece may become difficult and the
standard output may be difficult to fix for the different work ers;
A flat piece rate may be unfair to new entrants (train ees) and
naturally slow workers; and

Where i1idle time occurs due to
control, such as power failure and machine breakdown, the
employees become dissatisfied.

facto
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ILLUSTRATIONA

X, Y, and Z are engaged in the production of candies. 2000 candies are
expected to be produced in a day of 8 hours and five day week.
Employees in Section A are paid at the rate of N50 per hour.

Section B are paid on a daily basis at the rate of M350 per day while
employees in Section C are paid on the basis of the number of candies
produced. The rate in section C is®&4 per candy.

In the month of June 2005, it was ascertained that each worker put in
192 hours producing 1980 candies in a pe riod of 22 days. Calculate the
amount of wages earned by each employee assuming that:

X works in Section A

Y works in Section B

Z works in Section C.

(Ignore overtime and bonus).

SUGGESTED SOLUTION 3

CALCULATION OF WAGES EARNED BY EMPLOYEES
Remuneration Basis

Hourly rate Day rate Piece rate

X Y Z
Candies Produced 1,980
Rate per candy (N) 4
Remuneration MN7,920
No of days worked 22
Rate per day 350
Remuneration N7,700
No of hours worked 192
Rate per hour 50
Remuneration §9,600

BONUS INCENTIVE SCNES

Due to the shortcomings of the afore-mentioned general methods of
remuneration, that is, time-based and the output-based, many
organisations introduce bonus schemes to compensate for the short
comings. Bonus schemes are also introduced to compensate employees
for inconveniences caused by asking them to work during unsocial

hours. Some of these schemes are:



LABOUR ACCOUNTING AND CONTROL

(@) Shift Bonus;

(b) Punctuality Bonus;

(©) Productivity Bonus Scheme:
0] Hasley 50-50 Bonus scheme;
(i) Hasley d Weir; and
(i)  Rowan.

(d)  Group Incentive Schemes;

(e) Profit d Sharing Schemes; and

)] Caopartnership Schemes.

(@  Shift Bonus

It is common in many industries now to find shift working as a
way of boosting production within few days of work or meeting
the demand of customers without unduly stretching the
employee. For example, a fast-food company may work two
shifts, one from 7am to 2pm, and another from 2pm to 9pm, to
prepare early for the morning demand and also attend to the
late evening demand. An extra amount in addition to normal
wages is, therefore, paid as shift bonus except where the
employee is on a permanent shift.

(b)  Punctuality Bonus

This is a bonus paid in addition to normal wages where an
employee has a good record of punctuality to work.

(c) Productivity Bonus Schemes

These are bonus schemes based on productivity and to
encourage further productivity. A standard time is fixed for the
completion of a task. Where the employee is able to complete

the task in less than the time specified, he becomes entitled to a
bonus calculated at his usual time rate of pay multiplied by a
proportonof t he ti me he has oOHKasley80d . 0
50 system, the proportion of time paid to the worker is 50%. In

the case of Hasley-Weir, this proportion is 1/3, while in the case

of Rowan the proportion is given by the ratio of time taken to

time all owed.

(d)  Group Incentive Schemes

This scheme is applied to a group of workers where work is
carried out in groups e.g. road construction. It could be based
on ability to meet a deadline or on cost savings, for example,
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ability of the grou p to reduce level of wastes, or an increased
output, that is, where the group produced higher than a target
output.

Advantages of Group Incentive Schemes

0] It creates a strong loyalty within the group as all
employees work together to ensure that the bonus is
earned,;

(i) It often results in reduced absenteeism and increased
output as they police one another to avoid time wastages;
and

(i) It can be applied to all categories of workers & whether
direct or indirect workers.

Disadvantages of Group Incentive Schemes

0] It may not encourage individual initiative as each
member of the group is paid the same bonus; and

(i) Efficient and inefficient employees are paid the same
amount of bonus.

(e) Profit Sharing

This is a scheme wherehy a speci fied share of t
profit is paid as an addition to normal wages. Frequently this is

a percentage of profit and is commonly applied to Chief

Executives or Profit-Centre Managers.

() Cod Partnership

This is a development of profit sharing schemes whereby

employees are issued with shares as bonus. The shares thus
entitle them to share in the compan
shareholder.

It has the following advantages:

® It improves employee -employer relationship ;

(i) Employees benefit from the success of the company;

(i)  Employees identify themselves with the goals of the
organization; and

(iv) Employees become cost conscious and ensure that
company makes profits.
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DETERMINATION OF LABJR COST

It is to be noted that, the cost of labour to an organisation will include
not only the basic pay but also the bonuses paid, regardless of the way
the pay or bonus is calculated.

Employers are often required to make payments to an account for the
benefit of the employee, for example, contribution to Social Insurance
Fund (the National Social Insurance Trust Fund (NSITF) now replaced
by the pensions fund under the Pensions Reform Act 2004). These also
form part of total labour cost .

3.3.1 The National Social Insurance Trust Fund (NSITF)

This is a contributory pension scheme whereby a certain
percentage of pay is deducted from employee earnings and a
certain percentage of employee pay is also added by the
employer. The employee thus becomes entitled to both
percentage on withdrawal of service and attaining a specified

retirement age. The empl oyerds cont i

forms part of the labour cost .

3.3.2 The National Housing Fund

This is a scheme intended to enhance the chances of workers to
have access to good accommodation. Under the National
Housing Fund Act, employers are required to deduct from the

employees pay a certain percentage (now 2*/,% of Basic pay) and
the employers to add 5% of the basic pay to this for the account
of the employee.

3.3.3 Gratuity Scheme

Some employers provide for the payment of a lump sum (golden
handshake) to employees on retirement or withdrawal o f service

i f they have put in a specified
amount paid would depend on the length of service put in. A

typical scheme provides that employee will become entitled to

the gratuity after the first five years and that the calculat ion be

one mont hds basic salary f orTheeach
contribution by the employer also forms part of total labour cost

In summary, from the viewpoint of employer, labour cost includes all
those payments made to the employee arising because of his
employment by the organisation, to work for it on a regular basis. The

numl

COl
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accounting treatment of these payments, however, differ. This will be
discussed in the next section.

ACCOUNTING TREATMENF LABOUR COST

For accounting purposes, wages or labour cost of production workers
form part of prime cost of production while indirect wages are treated
as overheads. In other words, only direct wages of production workers
and those workers directly engaged in the production process, would
be regarded as Direct Wages. Remuneration of other workers, even if it
refers to the basic remuneration, would be regarded as indirect, that is,
it is indirectly related to the production function; the only ex ception
being where the use is related to a specific demand by a customer to
expedite completion of a specific job.

For example, in a manufacturing concern, the wages of the factory

operatives would be regarded as direct . In a professional account ant 0s
office, the remuneration of the professional staff would be regarded as

direct while the remuneration of the administrative staff would be

regarded as indirect.

However, within the production function, questions often arise as to the
treatment of certain payments. For example:

(@) Overtime - Overtime premium should be treated as indirect
wages, except as noted above where it is done at the specific
request of a customer to expedite delivery;

(b) Bonus d Non-productive bonus, | ike shift bonus, bonus payments
are generally treated as an indirect cost ;

(c) Contribution to Pension Schemes or Housing Fund -This is
regarded as indirect wages; and

(d) Idle Time - Where production workers are idle and the scheme of
remuneration allows for wages to be paid during this idle
period, the payment during the idle time will be isolated and
treated as indirect wages.

In conclusion, all indirect wages are regarded as overheads. The
treatment of overhead is discussed in the next c hapter.

CONTROL OF LABOUR COST

Whereas all elements of cost need to be put under scrutiny to avoid
costs not matched by productive efforts, labour appears the most
sensitive. Any lay-off of workers in an attempt to reduce costs
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frequently engender revolts, disputes and unrest from the labour
unions.

In order to keep labour cost under check, therefore, a number of
measures need to be put in place:

€) Set up of Wages Department - A wages department should exist,
to arrange the collection of data on employees, prepare the
remuneration of employees and provide pertinent information on
labour to management.

(b)  Adequate Records- Necessary records to monitor the attendance
of workers, time sheet, clock cards, output, idle time should be
maintained.

(c) Analysis of Idle Time & Idle Time should be analysed and
reported periodically to identify major causes of idle time so as
to effectively address them. For example, if it is discovered that
they were due more to pow er failure, management could decide
to buy a stand-by generator.

(d)  Labour Turnover - The rate at which employees leave an
organisation and are replaced should be monitored, as this often
has effect on productivity and labour cost 0 training of new staff,
cost of recruitment, loss of production due to training of new
staff.

Labour Turnover is calculated as follows:

Number of Employees replaced in the period X 100%
Average Total Number of Employees in the period

Although, it is true to say that labour turnover is inevitable in any
organisation, an analysis is still necessary to identify avoidable causes
of labour turnover.

Unavoidable causes are:

M Redundancy.

(i) Marriage 0 relocating to join spouse .
(i)  Domestic reasons.

(iv)  Death.

Avoidable causes would include:

® Poor working conditions .

(i) Demand for increased wages or better incentive schemes.
(i)  Lack of ability of employee to perform .

(iv)  Dismissal.
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3.7

Suggestions for the reduction of high labour turno ver rate would
include:
0] Improved selection procedures
(i) Improved working conditions and welfare facilities, for example,
E Provision of canteen facilities
E Provision of life assurance schemes
E Provision of housing schemes
E Provision of company cars.
This is why the rate is usually very low in oil companies.
(i)  Review of wages and general working conditions.
(iv)  Introduction of/or improving training schemes.
(V) Sharing more interest in employee future through adequate
career planning and individual development.

JOB EVALUATION AND MERIT RATING

Job evaluation and merit rating are techniques used to assist in the
reduction of labour costs. Job evaluation seeks to objectively assess the
worth of jobs and therefore rank jobs in order of importance and fix the
appropriate pay scales. Merit rating is concerned with individual
employees. It aims to distinguish between the performances of different
individuals at the same grade level. Merit rating evaluates the
performance of individ ual employees in a given period to determine
the appropriateness of awarding promotion, bonus, etc. An example of
merit rating is the annual appraisal schemes in various offices. It is
more subjective than job evaluation.

SUMMARY AND CONCLUSISN
The ability of management to manage labour cost is a major role in
profitable management of the organsiation. Methods of renumeration

include time based, output based and hybrid of the two methods.

Bonus schemes include short bonus, punctuality and productivity bonus
schemes.

The labour cost of an organization will include basic pay and other
bonuses.

Job evaluation and merit rating techniques are based to reducing
labour costs.

Refer to Comprehensive Questions and Suggested Solutionsn Appendix Il, page 501.
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Refer to Suggested Solutions to Revision Questiors in Appendix 1, page 483.
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4.0

4.1

OVERHEAD COST ACCOUNTING
AND CONTROL

LEARNING OBJECTIVES

After studying this chapter readers should be able to understand the:
E Natureof expenses normally regarded as overheads;
Various ways by which overheads can be classified;
Apportionment of overheads including apportionment of service department costs ;
Absorption of overheads into product costs;

Various overhead recovery rates and choice of appropriate r ates; and

m: [M: [T [T [T

Effect of activity -based costing on overhead allotment.

INTRODUCTION

The costof a product or service is information, that is quite often required
by management. This is often required for various purposes, for example,
stock valuation, profit measurement or decision making. Whereas, cost is
simply the aggregate of all the expenses incurred in bringing a product to
its present condition and location, it will be discovered that while some
expenses are directly traceable to the cost object, some are not. This has
also been mentioned in the previous chapters, but the problem remains
that production overheads, which are not directly traceable, should form
part of the production cost of a product.

O0St at eme nt tinpStandard blw4duand IAS No. 2, on Stocks require
that historical cost of manufactured stocks (inventories) should include a
systematic allocation of those production overhead costs that relate to
putting the stocks in their present location and condi t i on. O
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The process for achieving this transfer of not directly traceable expenses
to the cost unit is the subject of this chapter. It is known as Overhead
Absorption.

However, in view of the development in this area of the subjec t, it is
necessary to mention here that there are two approaches to overhead
absorption:

(@)

(b)

The traditional approach - which is based on the idea of
apportioning the total overhead over the production volume,
irrespective of whether it is accurate to sa y that volume was totally
responsible, and

The activity & based approach d which challenges the traditional
approach but takes into consideration the real factors that cause
overhead to vary with production. This is because, it is believed
that, what is regarded as overheads is now accounting for
significant proportion of total cost and a more accurate method of
apportionment is therefore, required. Using this approach would
require a different way of classifying overhead cost, and the use of
0Cost Root® and &ost Driversd

For the avoidance of doubt, the traditional approach will be discussed
first, since this is still very much in use by many industries, especially in
the less-technologically advanced countries.

IMPORTANT CONEPTS AND TERMINOLCES

4.2.1 Overheads

These refer to the aggregate of indirect materials, indirect labour
and indirect expenses. These could be incurred under any of the
functions. That is, there could be production overheads,
administrative overheads, selling overheads, etc. Whereas, all
these would eventually form part of the total cost of production
(rates can also be set for each of these types of overheads), it is
important to understand the distinction between these overheads.
This is because, most organisations are more concerned with
absorbing production overheads for purposes of stock valuation,
and when doing so, it is only production overheads that should be
covered; there should be no mix up. This is why it is necessary
abini-tio to explain the terms. Sometimes, examination questions
could test candidates understanding of this distinction by asking
for the calculation of production overhead rates but including in
the list of overhead expenses other classes of overheads.
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4.2.2

4.2.3

424

4.2.5

4.2.6

4.2.7

4.2.8

Direct Expenses

These refer to those expenses that are directly traceable to a
particular cost object, for example, direct materials, direct wages,
and royalty.

Indirect Expenses

These refer to those expenses that are not directly traceable to a
particular cost object, such as, production salaries, rent and rates,
electricity, etc.

Overheads

By overheads, is meant, the aggregate of indirect materials,
indirect labour and indirect expenses.

Production Overheads

Refer to the aggregate of indirect costs associated with
manufacturing activities. Manufacturing activities are the

sequence of operations, which begin with supplying materials to
work stations and end with the primary packing of the product.
Examples of these would include depreciation of plant and
machinery, and production salaries.

Administrative Overheads

Administrative overheads encompass the costs of formulating
policy, directing the organisation, and controlling the operations of
an undertaking which is not related to production, selling,
distribution, research or development activity or function.
Examples of these include office rent, office electricity, office
salaries, printing and stationery, audit and professional fees, etc.

Selling Overheads

These refer to those indirect costs, which are associated with
marketing and selling (excluding distribution) activities. Examples
of these will include salaries of sales staff, advertisement, sales
commissions, etc.

Distribution Overheads

These represent the aggregate of indirect costs associated with the
distribution of finished products. Examples of these would include
haulage costs to customers, warehouse rents, etc.
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FORMAT OF A COST STATEMENT

An arrangement of expenses in the determination of costs is given to
illustrate the points made in paragraph 4.2.1 above.

Simple Cost Statement

Direct materials

Direct labour

Direct expenses

Prime cost

Production overhead

Factory or production cost
Selling and distribution overhead
Administrative overhead

Total Cost

+ + +

+ + 11+ 1

[ | x x|x x|x x x|

STEPS IN OVERHD ABSORPTION

In order to enhance our understanding of the subject of overhead
absorption, it is recommended that the following definition  of overhead
absorption is kept in mind.

Overhead Absorption is the allotment of overhead cost to cost units by
means of predetermined rates separately calculated for each cost centre.

€) Cost Centre is a department of an organisation and could also be a
location, or an item of equipment in relation to which costs may be
ascertained. The organisation is therefore, first divided into cost
centres, that is, the departments through which the product passes
or work is done to facilitate production. Overhead costs are,
therefore, ascertained for each of these cost centres.

(b)  Since the rates are pre-determined, the overhead costs for each
cost centre will be obtained through a budget process. When
actuals are known, the actual overheads are also analysed
according to the cost centres so that the result of the use of pre -
determined rates can be assessed. This study pack discusses the
alternative of using rates calculated from factual information. Once
the amount of overheads have been estimated or ascertained for
each cost centre, the activity levels for each cost centres is also
estimated or ascertained.
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(©) This activity level or production volume is estimated based on what
is believed largely influences overhead costs. Traditionally, the
following measures are used:

(i)

(ii)
(iii )
(iv)
(v)

Machine Hours;

Labour Hours;

Amount of Material Cost;
Amount of Labour; and
Amount of Prime Cost

The following Overhead recovery rates are in use:

(a)

(b)

(©)

(d)

(e)

Estimated Amount of Overhead
Estimated Machine Hours

Machine Hour Rate

Labour Hour Rate = Estimated Amount of Overhead
Estimated Labour Hours

Percentage of Material Cost = Estimated Amount of Overhead x100%
Estimated Amount of Materials

Percentage of Labour Cost = Estimated Amount of Overhead x 100%
Estimated Labour Cost

Percentage of Prime Cost = Estimated Amount of Overhead x 100%
Estimated Prime Cost

OVERHEAD ANALYSIS

In estimati

ng or ascertaining the amount of overhead for each cost centre,

it will be observed that whereas some expenses are identifiable with a

particular

cost centre, some are common to more than one cost centre.

The expenses traceable to a particular cost centre are merely allocated to
that centre while the expenses common to more than one cost centre are
apportioned to t hose cost centres using basis considered equitable, for

example:
To Share The following basis may be
considered equitable
Rent Floor space

Factory Manager &9 No.of Employees

Maintena

nce of machine No. of Machine hours

Insurance Book value of assets insured.
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4.5.1 Service Cost Centre

It should be noted, that some cost centres (Service Departments)

exist to serve the Production Departments. It follows that the
Production Departmentsd total ecosts
Service Department costs. Overhead Absorption Rates are not
calculated for service cost centres but their costs are re-
apportioned to the production departments.

An example of a service department (cost centre) is a maintenance
department that run the generators and maintain the production
machines in good condition. Their services are rendered to the
production departments and so their costs should be borne by the
production department. Therefore, to ascertain the total overheads
for each Production Department, it would be necessary to go
through the processes of allocation, apportionment and re -
apportionment.

ILLUSTRATION 4

Babariga Plc 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
bel ow are next year 0s &ndchanefdactarohg cpstsoduct i «

for the company:

Product X Y Z
Production 4,200 units 6,900 units 1,700 units
Prime cost:

Direct materials N 11 per unit N 14 per unit N 17per unit
Machine shop N 12 per unit N 4 per unit N 2 per unit
Fitting section N 12 per unit N 3 per unit N 21per unit
Machine hours per unit 6 hrs per unit 3 hrs per unit 4hrs per unit



COSTING AND QUANTITATIVE TECHNIQUES

curr e




OVERHEAD COST ACCOUNTING AND CONTROL

Thus:
OVERHEAD ANALYSIS
Tutorial | Overhead Item Basis PRODUCTION SERVICE TOTAL
DEPARTMENTS |DEPARTMENTS
Machine | Fitting | Canteen Maching
Note Shop [ Section Maint.
N N N N N
1 Allocated Overhead | By Allocation | 27,660 | 19,470 16,600 26,650 | 90,380
2 Rent, Rates, Heat | Floor space 9,000 3,500 2,500| 2,000 | 17,000
& Light
Depreciation & Gross book 12,500 6,250 2,500 | 3,750 | 25,000
Insurance of Equipt | value of equipt | 49,160 29,220 | 21,600 | 32,400 (132,380
Re-apportionment No. of 10,800 8,400 | (21,600) 2,400
of Canteen costs Employees
Re-apportionment % of service 24,360 10,440 - (34,800) -
of Maintenance enjoyed 84,320 48,060 - 132,380

Overhead Absorption Rates

(1)

(2)

Machine Shop:

Machine hour rate

Machine hour rate

Workings

Budgeted Machine hrs
X (4200 units @ 6hrs/unit)
Y (6900 units @ 3hrs/unit)
Z (1,700 units @ 4hrs/unit)

Fitting Section:

% of Direct Wages:

% of Direct Wages =

Working

Budgeted Overhead

Budgeted Machine hours

N84.320
52,700 hrs

N1.6/hr

hrs
25,200
20,700
6,800
52,700

Budgeted Overhead X100

Budgeted Wages:
X (4200 units @ N12/unit)
Y (6900 units @ N3/unit)
Z (1700 units @ N21/unit)

Budgeted Wages

N38,060 x 100
106,800

1

1

= 35.64%

N
50,400
20700
35,700
106,800
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4.6 INTERSERVICE COST CENTRES SERVICES

The above example has simply assumed that the canteen department
served the fitting department but the fitting department did not provide
services to the canteen.

In some other cases, service costcentres may render service to one
another. The implication of this is that some amount remain to be shared
in a service cost centre when the cost of the other service cost centre is
apportioned. In other words, it gives rise to repeated re -apportionment. In
this type of situation, the solution is to continue the re -apportionment
until the figures become insignificant. This is known as the Co ntinuous
Allotment (or Repeated Distribution) method.

Other quicker methods are, however, available, there are:

(@)  The elimination method; and
(b)  The simultaneous equation (or algebraic) method.

ILLUSTRATION 4

A company has three production and two service departments. The
overhead analysis sheets provide the following totals analysed into
production and services:

Production Dept. -X N48,000
-y N42,000
-z N30,000
Service Dept. -p N14,040
-q N18,000
The servicedepar t ment s® costs are apportioned a
Production Depts. Service Depts
X y z p q
% % % % %
Service Dept. p 20 40 30 - 10
Service Dept. q 40 20 20 20 -

Using simultaneous equation method, calculate the total overheads
charged to the production departments.

SUGGESTED SOLUTION4

Let P represent total overhead of department p
And Q total overhead of department g
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P received 20% of gds services
Thus P =14,040 +0.2Q
Likewise Q = 18,000 + 0.1P

Using substitution method of simultaneous equation
P =14,040 + 0.2 (18,000 + 0.1P)

P = 14,040 + 3,600 + 0.02P

P8 0.02P = 17,640

0.98P = 17640

P = N18,000

Q = N18,000 + (0.1 x 18,000)
Q = 419,800

Overhead charged to Production

X Y Z

Allocated Overhead 48,000 42,000 30,000
Share of PO6s service

(N18,000 X % served) 3,600 7,200 5,400
Share of Qds seW,920ce _3,960 3,960
(N19,800 X % served) 59,520 53,160 39,360

Using Continuous Re Apportionment M ethod

Department X Y Z P Q
Allocated Overhead 48,000 42,000 30,000 14,040 18,000
P6s Over he a®08 5,616 4,212 (14,040) 1,404
Qds Over head762 3,881 3,881 3,880 (19,404)
P6s Over head776 1,552 1,164 (3,880) 388
Qds Over healbs2 77.6 77.6 77.6 (388)
P6s Over healb52 31.04 23.28 (77.6) 7.76
Qds Over hea3do4 1.552 1.552 1.552 (7.76)
Total 59,520 53,160 39,360 1,552 -

USE OF ACTUAL RATES

It should be noted from the illustration 4-2 that estimated amounts of
overhead and estimated activity levels were used in calculating the

recovery rates, hence they are called pre-determined absorption rates.
The problem that the use of estimates, that is, budgeted amounts will

create is that actuals may differ from the estimates and this will give rise
to over or under absorption of the overheads.

It may, therefore, be suggested that the absorption rates be computed
from the actual information than waiting for the end of the period to
know the actual amounts of overhead s for each costcentre (though, there
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would still be apportionment of common costs) and the actual activity
levels. The objections to the use of rates calculated from the factual
information are:

(@) It would result in a delay in providing inf ormation on job cost,
whereas this is needed quickly if it is to be of any value in
management decision making.

(b)  The above timing problem can be resolved by calculating the
overhead rates at more frequent intervals, say, on a monthly basis,
but a large amount of overhead is fixed whereas activity will vary
from month to month. This will give rise to large fluctuations in
overhead rates.

USE OF SINGLE (BLANKET) RATE

It would be observed from the chosen definition of overhead absorptio n
that separate rates are calculated for each cost cent r e . I n
language, this is saying that each department has a rate at which it
charges the job or product passing through it for the overheads it has
incurred in the course of att ending to all the jobs.

These rates have to be different because the factors that give rise to
overheads in one department may differ from the factors that cause
overheads in another. A department may be machine intensive and so
incur most of its overhead by way of machine related expenses while
another may be labour -intensive, like a packaging department.

However, arguments may be put up for the use of a single rate
throughout the factory regardless of the nature of work in the different
department, th at is, using a single, plant -wide, or blanket rate. This can
be allowed in circumstances where:

(@)  Only one product is produced;

(b)  All the products use the services of all the departments
approximately equally; and

(©) Overheadsform an insignificant p art of total cost.

ACTIVITY BASED COSTING (ABC) AND OVERHEAD ABSORPTION

It has been stated that the major drawback of the traditional approach to
overhead absorption is that overhead is absorbed into product cost on the
basis of production volume (measured generally in machine hours, labour
hours, etc) regardless of the fact that most of the overhead expenses may
not have been the result of that production volume. This, therefore, results
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in inaccurate allotment of overhead cost with a consequent effect on
product pricing and profitability or profit measurement.

The modern approach called OActivity Based Costingd challenges this
traditional approach by arguing that in these days of technological
advancement, different factors do influence the overhead expense. These
are called cost drivers. It attempts to find a causal relationship between
overhead and the cost driver. A cost driver is, therefore, any factor which
causes a change in the cost of an activity. An activity may have multiple
cost drivers associated with it. For example:

For an activity like The following cost drivers are possible

Sales Order Processing No of customers
No of sales order
Size of orders

Production Control No of production batches
No of production set-up
No of production orders

Classification of Overheads

ABC suggests thatcosts houl d be o6pool edd, t hat i s,
the basi s of t he activities t hat 6dri vest
department where the cost was incurred. In other words, ABC assigns

cost to activities cost centres rather than departments. It will, therefore,

not be strange to discover that there may be mor e cost pools than
departments.

ILLUSTRATION-48

Two products X and Y are made using similar equipment and methods.
The data for last period are:

X Y

Units produced 6,000 8,000
Labour hours per unit 1 2
Machine hours per unit 4 2
Set-ups in period 15 45
Orders handled in the period 12 60
Overheads for period N

Relating to production set -ups 89,500

Relating to order handling 15,000

Relating to machi ne activity 27,500
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Overheads Absorbed using ABC

Product X Product Y Total
N N N
Set ups (15x1491.67) 22,375 (45x1,491.67) 67,125 89,500
Orders (12x208.33) 2,500 (60x208.33) 12,500 15,000
Machine cost
(24,000x0.6875) 16,500 (16,000x0.6875) 11,000 27,500
41,375 90,625 132,000
Note:

The difference between the two approaches is in the allotment of the
overheads to the cost units d the products.

Product X Product Y
N N
Traditional approach 36,000 96,000
ABC approach 41,375 90,625

This could, therefore, have effect on the pricing of the individual
products.

Shortcomings of ABC

Whereas arguments may be put up to justify the superiority of ABC over
the traditional approach, it also has the following limitations:

(@) The assumption of a linear cause/effect relationship between a cost
driver and the overhead expense may not be realistic in all cases.

(b) It does not totally remove the problem of common costs
apportionment w here some overheads cost support several
activities.

(c) It is sometimes difficult to trace cost to product where more than

one product benefit from a single activity, for example, a single set
of activity that s upports many products.

SUMMARY AND CONCLUSION

This chapter highlights the nature and classification of overheads.
Methods of overhead allocation and apportionment using the continuous
allotment or repeated distribution method are discussed. The chapter
emphasizes the important concepts, terminologies steps in overhead
absoption and concludes with the concepts of Activity Based Costing
(ABC).
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Activity based costing (ABC) is a modern approach for overhead
absorption that says cost should be collected together in the basis of

activities that drives the cost regardless of the department where the cost
was incurred.

However, ABC assumed linearrelationship between cost and overheads;
which may not be true in all cases.

Refer to Comprehensive Questions and SuggestedSolutions in Appendix /I, page 501 .
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Refer to Suggested Solutions to Revisbn Questions in Appendix 1, page 483 .
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51

5.2

COST ANALYSIS

LEARNING OBJECTIVES

After studying this chapter , readers will be able to understand:

E The various ways of classifying costs;

E The costbehavioural patterns;

E Cost estimation or segregation processes and

E The importance of cost analysis in managerial decision making process.

INTRODUCTION

In Chapter 1, we defined cost as the value of economic resources used

in the prod uction of goods, services, income or profit. The question to
ask i s Owhich costd? That guestion
accounting readers must be aware of cost absorption classification.

This chapter attempts to conduct analysis on cost in respect of various
ways of classifying it; its behavioural patterns; and its estimation
process. The classification and behavioural patterns of cost are
necessary for an understanding of the type of cost being refe rred to
while talking about a particular economic resource used in production
and the circumstance in which the cost is incurred.

COST CLASSIFICATION
There are many ways of classifying costs for better understanding of
the term. The following are the most usual ways:

(@) Classification by Nature

The costof a cost unit can be broken down into:
(1) Direct material cost;

(i) Direct labour cost; and

(i)  Overhead cost.
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0] Direct Material cost is the material cost that can be
directly and economically traced as an integral part of the
final product or service. Examples include cost of leather
used in producing a handbag, cost of cement used in
building a house, or cost of flour used in making a loaf of
bread. The cost accountant should be able to determine
the direct material content of a cost unit and the cost of
the material component is to be directly traced to t he cost
unit.

(i) Direct Labour Cost is the cost of labour (skilled or
unskilled) that can be directly identified with the final
product. For example, if a chair requires 3 hours of a
carpentry work, then these 3 hours can be directly
identified with the cost of the chair. The hourly rate
might be N40 and, total direct labour cost per chair is
N120.

(i)  Overhead costis the cost that cannot be directly identified
with the cost unit in exact amount, but general ly incurred
for the production of all goods and services. It is,
therefore, about the cost of indirect materials, indirect
labour and other manufacturing, selling and
administrative costs which can only be apportioned to the
final product for absorption. | ndirect materials are
essentially required for the completion of production, but
their use in such a small quantity brings about difficulties
in tracing them in a cost unit or even cost centre. They
consist of rent, rates and other charges (water hbill,
telephone bill, electricity bill, etc.), general management
salaries, etc. Overhead may be either fixed or variable.

Direct and Indirect Cost

Direct costs are those that can be directly allotted or traced to a
particul ar cost unit or cost centre. Direct material and direct
labour costs fall under this class. They vary with volume of
output.

Indirect costs, on the other hand, are those that can not be
allotte d or traced to a particular cost unit or cost centre. They are
only to be subjected to apportionment for an accurate
determination of total cost per unit or per cost centre. Examples
are rent, insurance, depreciation, bad debts, rates and oth er
charges, salaries, etc. Indirect costs may come in the form of
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cash expenses or nonrrcash expenses. In the examples given here,
depreciation and bad debt are non -cash expenses whereas
others are cash expenses.

(c) Fixed and Variable Cost

Fixed costs ae those that would remain unchanged no matter
the level of activity , for example, production level, sal es level,
telephone calls, etc. Variable costs (prime costs), on the other
hand, are those that vary proportionately with changes in levels
of activity. The higher the level of activity, the hig her the total
variable costs, while total fixed costs will remain constant, in the
short-run, despite changes in the levels of activity.

(d)  Controllable and Uncontrollable costs

This classification is a fall-o u t of the concept of 0 |
Accountingo. Each responsibility c
mindful of costs under his control and be aware of costs that are

controllable by him. Sales department manager see costs

approved to be incurred in his depa rtment as controllable,

whereas those approved to be incurred in production

department, for example, are to be seen as uncontrollable. Direct

costs (as they vary with the volume of production) can be termed

controllable costs, whereas indirect cost (which must be incurred

whether there is production or not) are to be termed

uncontrollable costs of a particular responsibility centre.

(e)  Avoidable and Unavoidable Cost

Avoidable costs are those that can be avoided or eliminated if an
activity is stopped or discontinued, whereas unavoidable costs
are those that can not be eliminated even if you stop the activity.
Direct costs and variable costs are clearly avoidable costs
whereas fixed costs are unavoidable costs. This classification is
not aimed at the simple explanation given here. The aim is to
show how fixed costs can be treated as avoidable costs. When an
activity is stopped, management may decide to rent out some of
the facilities being used, dispose of some fixed assets and
release some rented buildings and equipment back to the
owners (landlords). The management would, by so doing, avoid
some rent and depreciation expenses, which are fixed costs. The
facilities rented out will generate some income for the business
and the amount generated can be used to offset other fixed
production cost or cost of purchases from another manufacturer.
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(h)
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It is only the fixed costs that would be incurred despite the
decision taken by management as a result of stoppage of an
activity that are to be considered as unavoidable costs. These
are the sunk costs.

Full and Marginal Costs

Full cost is the total cost, mixed costs, semi-variable or semi-
fixed <costs. It I's the <cost t hat
general overhead costs by the cost unit or cost centre. Marginal

cost, on the other hand, represent the additional cost of an extra

cost unit produced. It is the incremental cost of producing one

extra unit. Whereas, full cost is made up of variable cost and

fixed cost, marginal cost is about variable cost only, since fixed

cost is to be considered as a period cost which must be incurred

whether there is production or not, and, is irrelevant in total cost

per unit determination.

Joint and Separate Costs

Joint cost is the cost of processing a single raw material to
produce two or more products. Separate cost, on the other hand,
is the cost of processing the identified products further for them
to become consumable or marketable. Joint cost is to be shared
or apportioned to the joint products using one basis of
apportionment or the other. Separate costs is to be added to the
share of joint cost of a joint product to arrive at the total
production cost of the product. The single raw material, when
processed to the point of split -off, may produce joint products
that can be categorised into main products and by -products. The
net realizable values of the by -products are to be used in
offsetting the joint cost before apportionment to the main
products.

Incremental and Sunk Costs

Incremental costs comprise the additional costs of making a
change, such as increasing the volume of output, changing
production methods, changing product mix, or redesigning a
product or service. They are the additional costs incurred
resulting from a decision to increase production, and they are
variable costs in the context of an increase in output. Marginal
cost is a special version of incremental or variable cost d it is the
additional cost incurred from increasing ou tput of a cost unit.
Sunk costs, on the other hand, comprise all those costs which are
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5.3

not affected by a decision to increase or decrease production
level. They are past costs which have been incurred and cannot
be changed. They are never relevant for a decision in respect of
additional cost units to be produced.

The cost classifications above can be relevant for decision making
purposes as well as for cost control and product cost measurement.
They are also relevant for decision as to the profitable extent of further
production or processing and for pricing decision by the firm. The
distinction between fixed and variable costs, in particular, is crucial for
budgeting purposes and for cost control, and for many short-run
tactical decisions such as elimination of appreciably unprofitable
products, allocation of scarce resources between competing needs,
make or buy decisions, acceptance or rejection of special orders from
customers, etc.

COST BEHAVIOURAL PAERNS

An important part of cost and management accounting is the provision
of information for managerial planning and control. In order to provide
the required information, the cost accountant is not only concerned
with recording what actual costs were, he/she has to be con cerned also
with issues like:

(@) What costs are expected to be in the future (for budgeting and
planning purposes); and

(b)  What should costs have been (for comparison with actual cost
and taking appropriate control action).

In order to estimate what costs will be or what cost should have been,
for proper control of activities, the accountant must demonstrate clear

understanding of cost behaviour. Cost behaviour refers to the way in
which costs respond to decrease or increase in the activity level of an
organisation.

5.3.1 Level of Activity

This refers to the amount of work done or the number of events
that have occurred. Depending on circumstances, level of
activity may refer to the volume of production in a period,
number of items sold, value of items sold, number of invoices
issued or received, number of units of electricity consumed,
labour turnover, etc. Level of activity is simply in relation to
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guantity of product or service and is normally presented a s the
independent variable on a graph.

5.3.2 Basic Principle

The basic principle of cost behaviour is that as the level of
activity rises, cost will usually rise. Naturally, it will cost more to
produce 400 units of output than it will cost to produce 200
units; it will cost more to make 30 telephone calls than it will
cost to make 20 calls, etc. The problem for the accountant to
solve, however, is to determine for each item of cost:

€) In what way do costs rise; and
(b) By how much, as the level of activity increases?

5.3.3 Patterns of Cost Behaviour

Total cost or mixed cost is what shows the behaviour illustrated

for basic principle above. Mixed cost can be basically
categorized into two: fixed and variable costs. Fixed cost,
variable cost and mixed cost behave differently in response to

changes in levels of activity. They follow the following patterns:

€) Fixed Cost This is the cost which tends to be unaffected
by increase or decrease in the volume of output. Fixed
cost is a period cost in that it relates to a span of time and
not to the level of activity, in the short run. Total fixed cost
(TFC), therefore, would remain unchanged, no matter the
level of activity. Fixed cost per unit, however, would be
decreasing as activity level increases. The graphs below
illustrate the points:

Cost
Cost A

A

TFC FC/Unit

[

0  Level of activity

v

O  Level of activity
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(b)

Cost

An important behavioural pattern of fixed costs is that
total fixed cost remains constant but fixed cost per unit
decreases with increase in volume of output and vice
versa. This shows that fixed cost per unit and volume are
inversely related.

Examples of fixed costare:

) Salary of Managing Director;
(i) The rent of a factory building ; and
(i) Straight-line depreciation of a machine, etc.

Variable Cost: This is the cost which varies directly with

the volume of output. Variable cost per unit, however, is

the same for each unit produced, that is, it remains

unchanged no matter the level of activ ity, in the short -
run. Below are graphs that illustrate this concept.

Cost
A

TVC

VC/Unit

»

v

Level of activity O Level of activity

When level of activity is zero, there will be no variable

cost. As the level of activity rises from 1 upward, total

variable cost (given by variable cost/unit x the number of
units) would rise. As activity level decreases, total

variable cost (TVC) will also decrease. The relationship
between TVC and level of activity is direct.

Variable cost per unit, however, would remain
unchanged, in the short-run, no matter the level of
activity.

Examples of variable cost are:

0] Cost of raw materials (where there is no quantity
discount);
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(i) Cost of directlabour;

(i)  Sales commission; and

(v) Bonus payments after achieving a certain
performance level.

Mixed Cost This is also referred to as total cost, full cost,
semi-variable or semi-fixed cost. Examples of this cost are:

() Electricity bills (i) Telephone bills, etc. Graphically, it
can be illustrated as follows:

Cost
A

Mixed cost

0  Level of activity >TFC
Mixed cost behave in the same way as variable cost, that
is, showing direct relationship with level of output. The
major difference between the two is that whereas TVC
starts from zero level, mixed cost starts from TFC level.
Mixed costs are simply defined as costs in which there is a
standing basic charge and a variable charge per unit of
consumption.

Step Costs: Many items of cost might be seen as fixed cost
in nature within certain levels of activity only. For
example, depreciation charge on machine may be fixed if
production remains within the capacity of on e machine. If
more units are to be produced to satisfy increasing
demand, another machine has to be purchased and the
depreciation on the second machine would make total
depreciation charge to go up a step. Step costs are fixed
costs that are subject to gradual changes in response to
abnormally high productivity. Graphically, they form the
pattern of a ladder:
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Cost
;A

ﬁ

Level of activity

Step cost

v

Other examples of step costare:

0] Rent, where accommodation requirements increa ses as
output levels get higher; and

(i) Basic salaries, where more employees are employed on
account of demand for increase in output.

COST ESTIMATION

It is often assumed that within the normal range of output, costs are
variable, fixed or semi -fixed. Step costs are fixed within a certain range.
For this reason, cost accountants usually treat all costs as fixed or
variable, and semi-fixed costs are segregated into their fixed and
variable elements.

There are several ways in which fixed costs elements and variable cost
elements within semi -fixed cost may be estimated. Each way/method is
only an estimate, and would, therefore, give different results from other
methods. Some of the estimation methods are:

(&  High-low method;

(b) Scatter-graph (which is about putting cost on Y-axis and Volume
of output on X-axis and then drawing a /ine of best fit through
the points of intersection); and

(©) Statistical analysis (simple regression or mult iple regression
analysis).

5.4.1 The High-Low Method

This method of segregating costs into their fixed and variable
elements is simple and crude as it relies on two extreme points
(the highest and the lowest levels of activities). It may not be
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very representative of the data . Since this and other methods are

emphasising on estimation to be used in guiding decision

making pertaining to cost el ement s, t he met hodds
should be capitalised upon. It is to be used mathemati cally, as

follows:

(@) Total Cost (TC) of High output = FC + VC (of highest level
of activity) ;

(b) Less: TC of Low output = FC + VC (of lowest level of
activity) ;

(c) Equals difference in variable cost, because the fixed cost
is the same at each level of activity;

(d)  The variable cost per unit =
Difference In VC (as FCs have cancelled themselves)
Difference In output ; and

(e) Using the High output, Fixed Cost = TC & (VC/Unit x No. of
Units at this level) .

PROFORMA OF HIGHOW METHOD

Output Total Cost
High XXX XXX
Low XXX XXX
Difference _ XX XX
VC/Unit = XX = XX
X

ILLUSTRATION &

The operating costs of Afro Master Limited, a firm of e lectronics
manufacturers, for the last six (6) months are as follows:

Month Cost NO m) Production Volume (60C
1 250 15.0

2 260 18.5

3 220 14.5

4 255 15.1

5 258 15.3

6 230 14.8

Required:

@) Using the high -low method of cost estimation; determine
the total fixed cost, variable cost per unit and the cost
function.
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ILLUSTRATION &

Consider the following costs of Tiga Company Limited over the
relevant range of 5,000 to 20,000 units produced:

Units Produced

5,000 10,000 15,000 20,000
Variable cost - N200,000 N? N? N?
Fixed cost N1,800,000 N? N? N?
Total cost N? N? N? N?
Cost per unit:
Variable cost N? N? N? N?
Fixed cost N? N? N? N?
Total cost N? N? N? N?
Required:

€) Compute the missing amounts.
(b)  What is the total cost of producing 18,000 units?

SUGGESTEBOLUTION &

(@)  Tutorial Note: Knowledge of cost behavioural patterns is
to be applied to advantage here.

(1) Total Fixed cost would remain the same for all
levels.

(i) Variable cost per unit would re main unchanged as
in the first level, that is, 8200,000 = N40

5,000

(i)  Fixed cost per unit would be decreasing as activity
level increases; as you divide TFC by the increasing
levels of activities.

(iv) Total variable costs for the last 3 levels are
obtained by multiplying the VC/unit by the units
produced.

(v)  Total costs and total cost per unit can now be
determined.
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Units Produced

5,000 10,000 15,000 20,000
Variable cost N200,000| - N400,000 | 8600,000 N800,000
Fixed cost 1,800,000 | ¥1,800,000 |#1,800,000

1,800,000

Total cost N2,000,000 | N2,200,000 (82,400,000 | M2,600,000
Cost per unit:
Variable cost M40 M40 N40 N40
Fixed cost N360 N180 N120 NOO
Total cost &400 N220 MN160 MN130

(b) Cost function = N40x + 1,800,000
TC of producing 18,000 units:
= N40 x 18,000 + N1,800,000
= 720,000 + 1,800,000
= N2,520,000

SUMMARY AND CONCLWIINS

In this chapter, effort has been made to classify cost in eight different
ways giving sufficient justification for so doing. It is for management of
an organisation to select the classificati on that best fits the
organisations peculiarities and the decision to be made in respect of
the cost of a product, project, department or division within the
organisation. The behavioural patterns of fixed costs, variable costs,
mixed costs and step costs have been explained and graphically
illustrated. The high -low method of segregating mixed costs into their
fixed and variable components has been discussed. This is just one of
the many methods of cost estimation that could be used with a view to
guiding management on cost function and its use in determining the
total cost of various levels of activities of the organisation.

If this chapter is well understood, reader should be seen to be well
prepared to give satisfactory explanation on:

(a) Cost classificions;

(b) Important cost behavioural patterns ;

(c) High-low method of cost estimation ; and

(d) Cost analysis.

Refer to Comprehensive Questions and SuggestedSolutions in Appendix Il, page 501 .
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Refer to Suggested Solutions to Revisian Questions in Appendix 1, page 4 83.
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COSTING METHODS

6.0 LEARNING OBJECTIVES

After studying this chapter, readers will be able to understand the:

E Distinction between costing methods and costing techniques ;
E Various branches of specific order costing;

E Various branches of unit (or average) costing ;

E Method of job costing;

E Method of batch costing;

E Method of contract costing ; and

E Method of service or operating costing.

6.1 INTRODUCTION

From time to time, questions on what an item of goods or service has

cost do arise. One good example is a question that is often raised when

people comment on the necessity of the frequent labour strikes over

petroleum prices. The question is often raised to challenge
governmentds claim that it was subsidin:
an amount borne by someone, especially government, on behalf of

another as excess of cost over the price paid by the other.

The question of cost is often necessary to answer a number of other
fundamental questions, such as:

(@) At what price should a product be sold?

(b) At what price should a service be rendered?

(c) What is the amount of subsidy that government is providing on a
service to the public?

(d) How much exactly has a product cost?

(e) How profitable is a product relative to other products?
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6.1.1 Costing definition

COSTING METHODS

Costing is concerned primarily with ascertaining in financial
terms the cost of producing a product or rendering a service.
Such information is usually useful to management to effectively
carry out their functions of planning, controlling and decision

making.

6.1.2

Principles of Cost Ascertainment

Whereas cost is ascertained by simply aggregating all the

expenses incurred in getting a product to a required state or
rendering a service, but the system or the procedure for cost
ascertainment, that is, bringing the expenses together. In other
words, methodology of accumulating the cost depends on the

type of industry.

COSTING METHODS

Costing methods, therefore, refer to the systems of cost finding and
ascertainment. They are devised to suit the methods by which goods
are manufactured or services are provided, for example:

Wher e wor k i s

)

undertaken to

the method of costing that will be in operation is job costing

(specific order costing).

(b)

Where standardized goods result from a sequence of repetitive

and more or less continuous operation or process, then process

costing is used.

There are basically two methods of accumulating costs, namely:

(a) Specific Order Costing

(b) Unit Costing (Average Costing)
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Where expenses are linked to the
cost object, for example, Job,
Contract or a Batch. Hence, Job
Costing, Contract Costing, Batch
Costing fall under specific order
costing method.

This is where expenses cannot be
linked directly with the cost object
and are, therefore, charged to the
department or process. The total
costs are then averaged over the
total units produced. Examples of
these are batch costing (where the

cust omer
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6.3

cost of a unit within the batch is
desired), Service or Operating
Costing, and Process or Operation
Costing.

COSTING TECHNI@S$

It may be helpful at this point to quickly explain ¢ osting techniques, as
many readers are often confused when asked to distinguish between
costing methods and Cost techniques.

Whereas costing methods refer to the systems of cost finding and
ascertainment., as explained above, costing techniques refer to the
manner of presenting the cost information. There are also two major
costing techniques, namely; Absorption costing and Marginal costing.
Absorption costing is the practice of chargin g all manufacturing costs,
both fixed and variable to cost units, while Marginal ¢ osting is the
practice of charging only variable manufacturing costs to cost units.

These can be presented diagrammatically as follows:

COSTING METHODS

Specific Order Costing Unit Costing
(or Job Costing) (or Average Costing)
Job Contract Batch Batch Service Process
Costing Costing Costing Costing or Operating  or Operation
Costing Costing

COSTING TECHNIQUES

Absorption Marginal
Costing Costing
I I I I
Historical Standard Historical Standard
Absorption Absorption Marginal Marginal
Costing Costing Costing Costing
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6.4 JOB COSTING
6.4.1 What is Job Costing?

Job Costing is that form of costing which applies where job s are
carried out t o cust omer ds speci fic
printing, construction, furniture, general engineering. The job

becomes the costunit.

In job costing, production is not for stock but in accordance with
the special requir ements of a customer. Some of the noticeable
features of industries where Job Costing will be applicable are:

(&)  The specific request of a customer is received.

(b) A Technical Personnel meets the customer and agrees
with him the precise details of his re quirement.

(c) An estimate of cost is prepared by the Estimating
Department or a designated officer, which forms the basis
of a quotation that is then submitted to the customer.

(d) If the quotation is acceptable to the custo mer, he signifies
his acceptance, and most commonly asked to make a
deposit payment.

(e) A distinct Job number is then assigned and a Job Card is
opened. The job number will be quoted on all Material
Requisition Notes, Job, etc. for proper cost accumulation.

)] The job may be for a short period of time, that is, within
one accounting period or longer. Where the Job is for a
long period straddling more than one accounting period,
them some accounting issues will arise, making contract
accounting rules to be applied.

6.4.2 JOB CARD

A Job Card is opened for each job that is undertaken by the
company. The format of a Job Card varies from one organisation
to the other but essentially , it should contain certain information
as contained in the following typical Job Card:
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Customer: Green and Co. Ltd
Description: Transfer Machine

Date commenced: 15/9/05
Price quoted: 42,400

JOB CARD
Job No. 342

Promised delivery date: 3/11/05

Actual delivery date: 13/11/05

Dispatch Note No. 7147

Material Labour Overhead Other
charges
Date Ref Estimate Estimate Estimate Estimate
2005 N1,250 N100 N176 N25
Cost| Cum Dir | CostN | Cum | DLHrate N/./| Cost | Cum
N N lab N Cost| Cum N N
hour N N
b/f 1,200 | 170 110 187 13
Nov MR. 1714 182 | 1,382
6 Consul t a| 10 23
Testfee
7 MR. 1937
8 MRN 213 19 1,401
9 Labour (26) | 1,375
Analysis 50 28 138 |55 242
10
SUMMARY N COMMENTS
Material 1,375
Labour 138
Overhead 242
Other charges 23
Invoice price 1,778
(Invoice No. 7147 dated 12/12/08) 2 400
Profit 622
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It should be appreciated that the Job Cost Card is supplementary to the

cost book-keeping system, that is, it exists independently of the cost

ledger system, for up to date controls of costs. This is why in most
jobbing concerns, such as a Motor Garage, the Job Card is kept in the
shop floor while costs (expenses) are recorded in the Cost Ledger via
the normal source documents like Material Requisition Note, Wages

Analysis Journals and Expenses Analysis Books.

BATCH COSTING

Batch Costing is a special type of Job Costing, or a modification of Job
Costing.

Batch Costing arises where a customer orders a quantity of identical
products at the same time. The job consists of a number of units of
similar products covered by a single job number; for example, a batch
of 1000 books printed by a printer. The batch cost must be divided by
the total quantity to give a cost per item.

Peculiar features of Batch Costing Systeminclude:

(@) SetUp Costs This is the cost of setting up production facilities,
for example, the Engineering time, Factory consumable to set up
moulds, etc.

(b) Unit Costs: Average Cost per unit will tend to decrease as the
batch size increases due to some costs (such as setup costs
mentioned above) which will remain the same irrespective of the
batch size.

(c) Batches of Dissimilar Products: Sometimes batches of dissimilar
products are brought together because a common operation can
be performed on them so as to save set-up time on the machine.
The common cost of this Joint Operation becomes a problem to
apportion: However, it should be realized that common costs
should be apportioned on equitable basis.

ILLUSTRATION 4

1. Ayinba Press Limited was asked to quote for supplying 5,000
and 25,000 booklets. The company normally expects a profit of
10% on sales. Costs were reckoned to be:

N
Paper and other materials,
(per 1,000 copies) 30.00
Wages (per 1,000 copies) 20.00
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Layout cost 500.00
Fixed overhead 200.00
Variable overhead, 12% of wages

Draft a cost computation, showing minimum selling prices that
might be quoted per 1,000 copies for each of the supplies.
Though this question is asking for the selling price to quote, we
will also use it to demonstrate how cost per batch and how cost
per unit are obtained in addition to solving the simple
arithmetical exercise of calcu lating selling price.

SUGGESTED SOLUTIOM.6

Calculation of Batch Cost

As earlier on mentioned, this is just the accumulation of all the
expenses incurred in producing the batch of similar products, in
this case, the booklets.

1000 copies | 5000 copies | 25000 copies
N N N

Set up cost
Layout cost 500 500 500
Material
Paper 30 150 750
Labour
Wages 20 100 500
Overhead
Fixed overhead 200 200 500
Variable overhead 2.4 12 60
Total cost 752.40 962 2310
Profit margin 83.60 107 223
Selling price 836 1069 2533

It should be noted that Total c ost was obtained by simply
aggregating the expenses, set-up cost, material, labour and
overhead. If cost per unit is desired, it will be obtained by simply
averaging the total cost per batch over the units, that made up
the batch size. At 5000 units, total cost was N962; cost per unit,
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therefore, will be #N962/5000, i.e.19.24 kobo. At 25000 copies,
total cost was N2310; cost per copy therefore is 8.04 kobo. This
proves a common saying, that cost decreases as the batch size
increases, meaning that cost per unit decreases as the batch size
increases. Selling Price per copy will also be calculated in the
same way.

SERVICE COSTING

This is the application of costing principles to the costing of service
operations as opposed to the manufacture of goods. For example, hotel,
transport and airline businesses, schools, etc. It may also, however, be
applied to a service cost centre in a manufacturing concern. It may be
decided to treat the haulage department of a manufacturing and
trading concern as a service cost centre after determining whether it is
worthwhile to run the delivery of goods to customer interna |Ily or to
sub-contract it to a haulage company. To take such a decision,
information is required on how much it costs to run itin -house.

The principles of cost ascertainment remain the same in that all
expenses incurred in the process of rendering the service are
appropriately classified and aggregated and then averaged over the
total number of units of that service to obtain cost per unit.

The manner in which costs are classified would vary from one industry
to the other. The following form ats for a transport and canteen
businesses are illustrated.

Format of a Cost Statement for a Transport Business

Fixed or Standing Charges N

Vehicle Insurance
Vehicle Licences
Drivers Remuneration
General Administration

X IX X X X

Running Costs

Fuel

Servicing

Lubricants

Repairs and Maintenances

1B 1< 1x x x x

Total Cost
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Fixed or standing charges represent those expenses which are incurred
irrespective of the distance covered.

Canteen Cost

Actual Budget
Wages and Salaries X X X X
Supervisor
Cooks

Counter helpers

Provision

Meat

Fish and poultry
Vegetable and fruit
Eggs

Coffee

Miscellaneous
Maintenance

Crockery and Glassware
Insurance

Table linen

Rent

Steer

Deduct income from:
Sales
Company subsidy

Cost Unit in Service Industry

The major problem with service costing is the determination of the cost
unit to use in measurin g the output of the service. For example, for a
transport business, service could be measured in terms of kilometers
travelled or the weight of goods carried, or a combination of both.
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Other cost-units in the service indu stry are as follows:

Service Cost unit

Hotel Occupied room-day
Restaurant meal served

College Full time equivalent student
Electricity Kilowatt -hour

Hospital Patient-day

Transport Miles travelled, Tonne-mile

Costing of Professional Servicesare:

In most professional offices such as those of Architects, Accountants
and Tax Practitioners, services are rendered and classified as
belonging to the service industry, it may be inappropriate to apply

service costing principles. This is because the services rendered by
professional offices usually differ from one client to another as opposed

to the service organisation that render standardized services. In such a
case, job costing method is used in the costing of such professional
services.

CONTRACT COSTING AND ACCOUNTING

6.7.1

Contract Costing is similar in all respects to job costing. It is a
form of job costing. Perhaps the following features would
explain how contract costing differ from job costing.

Peculiar features of Contract Costing Systemare:

(@)

(b)

(€)

(d)

The jobs are usually of a long term duration, often more
than one accounting period.

The contracts ar e of ten carried
premises, that is, site-based.

There may be sub-contractors where there are some
special jobs to be done such as plumbing, and electrical
installation.

There is often an architect engaged by the contractee who
supervises the work and issues a valuation certificate
upon which payment would be made to the c ontractor.
This is otherwise known as work certified or architects
valuation.
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6.7.2 Accounting for Contracts

It should be appreciated by the reader that the problem with
contract costing is not the ascertainment of cost. Cost is
ascertained by simply aggregating all the expenses relating to
each contract. A contract account is opened for each contract
wherein the expenses will be recorded as they are incurred.

The major problem is the calculation of profit if any, that can be
taken on a contract, even though it is yet to be completed, but
has reached an advanced stage.

This major problem (accounting for profit on uncompleted
contracts) will, therefore, be given proper attention. In this
section, contracts can be classified into three (3) different
categories according to their stage of completion.

€) Contracts yet at the early stage.

(b) Contracts that have reached an advanced stage but for
which cost to complete cannot be reasonably estimated.

(c) Contract that are nearing completion, that is, have
reached an advanced stage and for which cost to
complete can be reasonably estimated.

Procedure

For any of these types of contract, the accountant is advised to
first open the contract account and debit thereto all relevant
expenses and apportionments. This will give the cost to date of
the contract, and then move to the next stage of considering
whether profit can be taken on the contract at the given stag e of
the contract. It is at this stage that the three classifications given
above becomes important.

A Notional profit is usually first obtained before a calculation of
profit is taken. The procedure for calculating Notional Profit and

profit to be taken is discussed according to the stage of the
contract.

(@) Contract at the Early Stage

Where the contract has only just been started the
expenses debited to the contract account will simply be
carried forward as cost of the contract or the value of the
Work-In-Progress just in the same manner as Job Costing.
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(b)  Fairly Advanced Stage

At t his

stage

of
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amaychbe retcognzedt 0 s

on the efforts on the contract to date, although clear
estimate of the cost to complete may not be available. The
profit taken is usually limited by the excess of the

architectos

v al

ue of

wor k

to date (notional profit) adjusted for the cash actually
received. This approach accords with the prudence

concept.

Where a contract is at this stage, the profit recognized is usually

computed as follows:

Step 1l

Cost ofwork certified
Notional Profit

Calculate the Notional Profit as follows:
Value of work certified

XX

X)
XX

It should be noted that cost of work certified might not be the same
with the cost to date as costs may be incurred on work which for one
reason or the other the architect is yet to certify.

Step 2

Calculate the Profit taken as follows:

2[, x Notional Profit x Cash received

Value of work certified

Readers should also note that proportion of notional profit will be as
determined by the contract paper or in case of students, by the

examiner.

ILLUSTRATION-@

OLANIYANNigeria Limited is a medium sized construction company
based in Okoja, Kogi State of Nigeria. At present, the company has
two contracts in progress. Details extracted at 31 D ecember were:

Contract name (project) Plumbing | Surfacing
Commencement Date 1 January 1 July
N N

Contract price 550,000 700,000
Expenditure:

Materials 25,360 38,560

Wages 96,886 74,436

Site expenses 13,000 17,240
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Plant purchases 300,000 130,000
Materials on site (31 Dec) 4,200 12,800
Accrued wages 8,434 4,484
Value of work certified 220,000 170,000
Cash received on work certified 187,000 127,500
Work completed but not certified 7,000 4,400

Head office charges of N45,000 are charged in proportion to their
prime costs. The plant was installed at the commencement of the
contracts and depreciation is calculated at 20% per annum. Both
contracts have been estimated to give an overall profit on completion.

You are required to prepare Contract accounts for the company.

SUGGESTED SOLUTI®R

OLANIYANNIGERIA LIMITED
CONTRACT ACCOUNT 31 DECEMBER

Plumbing | Surfacing Plumbing | Surfacing
N N N N
Materials 25,360 38,560 | Materials c/d | 4,200 12,800
Wages 96,886 74,436 | Cost notyet | 7,000 4,400
certified
Site expenses 13,000 17,240 | Cost of work | 215,704 152,296
certified
Depreciation of 60,000 13,000
plant
Accrued wages 8,434 4,484
Head office 23,224 21,776
charges
226,904 | 169,496 226,904 169,496
Cost of work 215,704 | 152,296 | Value of 220,000 170,000
certified work
certified
Profit taken (WI) 2,434 8,852
Profit c/f 1,862 8,852
220,000 | 170,000 220,000 170,000
Cost to date 222,704 | 156,696
Profit taken 2,434 8,852 | Work- in- 225,138 165,548
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Nearing Completion State

At this point, reliable estimates ¢ ould be made of the cost to complete
thus the total contract cost is in sight. Profits are taken on contracts at
this stage using a fairly different basis compared to those discussed
above. Here the profit taken is with referenc e to the estimated total
profit of the contract over its life while adjusting for whatever profit
that have been recognized previously.

The calculation of profit taken follows these steps:

Step 1. Calculate the Estimated Total Profit (ETP)

N

Total contract price XX
Less | Total contract cost:
Cost to date X
Cost to complete X
Estimated total cost (x)
Estimated total profit XX
Step 2: Calculate Profit Realized to Date

This is the lower of

0] Value of work certified x ETP
Total contract price (TCP)

(i) Cost to date x ETP
Estimated Total cost

Step 3: Profit taken in Current Period

Profit realized to date
Profit recognized in prio r periods
Profit taken in current period

5 | > | %

Where Losses are Expected

Where it is expected that the contract as a whole will result in a loss for
the organisation, the loss must be written off to the maximum possible
extent immediately. If the cont ract is unprofitable, the acceptance of
the contract was unprofitable. The foreseeable loss should be written
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off in the period it is recognized in line with the prudence concept. This
concept reduces the value of the asset that may be carried in respect of
the contract asset.

Valuation of Work in Progress for Balance Sheet

A final step is to provide the value at which the contract should be

carried in the balance sheet. This should not pose a big problem as
what is required is to deduct payments received from the contractee
from the value of the asset created so far. This is the amount to which

the contractor remains entitled.

The calculation is usually done thus:

Work-in-progress for balance sheet

Cost to date

Profit taken on contract

Less cash received from contractee

WIP per balance sheet

I | x I | < | &

ILLUSTRATION &

The following information relates to contract No. ZC121 which was
started on January 10, 2009 and expected to last for 12 months. The
Cost Accountant estimated the total cost of the contract to be
N118,750. By 31 December 2009, the end of the contracto r 0 s
accounting year, the costs incurred to date were as follows:

Labour
Materials issued to site
Overheads

Plant t ransferred to site (1/3/09)
Written down value of (31/12/09 )

N
45,000
30,000
50,000

2,500
35,000

The full contract price was agreed at 8112,500. At 31 December, 2009,
the value of work certified was #N87,500 and progress payment
received to date N8,750.

Required:
(a) Catract Account;
(b) Contractee Account and
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6.9

COSTING METHODS

SUMMARY AND CONCLUSISN

Costing is concerned primarily with ascertaining in financial terms, the
cost of producing a product or render ing a service. The information is
useful to management for planning, controlling and decision making.

Costing methods refer to the system of costascertainment.

Job costing applies where jobs ar
requirement.

Batch costing arises where a customer orders a quality of
identicalproducts at the sametime.

Service costing is the application of costing principles to the costing of
service operations as opposed to the manufature of goods.

Refer to Comprehensive @iestions and Suggested Solutions in Appendix I, page 501.

REVISION QUESTIONS
6.9.1 MUTLIPLE CHOICRUESTIONS

1 The systems of costfindings and cost ascertainment are
Cost ascertainment

Costing techniques

Costing methods

Cost allocation

Cost apportionment

moowm>

2. The manner of presenting cost information is
Cost classification

Costing technique

Cost absorption

Costing methods

Cost ascertainment

mooOw>

3. The costs hcurred on contracts that are still at an early stage and not nearly
completed are, at the end of the period:

A Debited to Profit and loss account
B Set off against the revenue for the period
C Treated as work-in-progress
D Consideredas raw material
E Treated as stock of finished goods
4, The method of applying the same basic costing methods, principles and

techniques to several undertakings that are in the same industry, trade
association or group is known as
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tomer sd

Refer to Suggested Solutions to Revision Questiors in Appendix 1, page 483.
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7.0

7.1

PROCSES COSTING AND
JOINT PRODUCTS COSTING

LEARNING OBJECTIVES

After studying this chapter, readers will be able to understand:

E The meaning and characterstics of process costing;

E The meaning, concept of equivalent units and accounting of spoilages ;

E The preparation of cost of production report ;

E The meaning of joint costs, joint-products and methods of apportioning joint

costs to joint-products; and

E The accounting treatment of by -products and total costs of producing joint
products.
INTRODUCTION

Process costing is a method used in a situation where production
follows a series of sequential processes. The method is used to ascertain
the cost of a product or service at each stage of production,
manufacture or process. It is generally applied in particular industries
where continuous mass production is possible. In view of the
continuous nature of the process and the uniformity of the output, it is
not possible or necessary to identify a particular unit of output with a
time of manufacture. The cost of any particular unit must be taken as
the average cost of manufacture over a period. This can be complicated
because of the need to apportion costs between completed output and
unfinished production at the end of the period. W astage must also be
accounted for. In process costing, it is the average cost incurred that
concerns management.

Process costing is used in a variety of industries, including food
processing, paper milling, chemical and drug manufacturing, oll
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refining, soap making, textiles, box-making, paint and ink
manufacturing, brewery, flour milling, bottling and canning, biscuits
products, meat products, sugar making, etc. It is probably the most
widely used cost accounting system in the world.

CHARACTERISTICS OF ®BRESS COSTING

Although, details will vary from one business concern to another, there
are common features in most process costing systems that should be
taken note of. These are:

(@) Clearly defined process cost centres will normally be set up for
each operational stage, which can be identified. Expenditure for
each cost centre is collected and, at the end of the accounting
period, the cost of the completed units are then transferred into
a stock account or to a further process cost centre. Accurate
records are, therefore, required of units produced and part -
produced units and the total cost incurred by the cost centres.

(b)  The costunit chosen should be relevant to the organisation.

(c) The cost of the output of one process is the raw material input
cost of the following process. The cost incurred in a process cost
centre could include, therefore, costs transferred from a previous
process plus the raw materials, labour and overhead co sts
relevant to the cost centre.

(d) Wastage due to scrap, chemical reaction or evaporation is
unavoidable. The operation or manufacturing should, however,
be in such a way that wastage can be reduced to the barest
minimum.

(e) Either the main product or by-product of the production process
may require further processing before reaching a marketable
state.

ILLUSTRATION -1

Material Finished

labour Dept A Dept B Dept C goods
overhead stock
Figure 1: It shows that no further raw material is introduced into

the process and that the finished product emerges from
Dept. C and is passed to the store for sale or use.

Material -Transferred in Finished
conversion |~Y| DeptA -Material Costto | DeptB to goods
-Conversion stock
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7.3

Figure 2: It shows that the output of Dept A (transferred in cost ) is
a raw material input to Dept B and that further material
must be added, thereby incurring additional cost on
material.

Note:
Conversion cost represents the cost of labour and overhead put
together.

PRODUCT FLOW

As a product passes from one costcentre to another, per unit cost and
total cost should be determined. As shown in figure 2, the total cost
incurred at the lower level of processing is to be seen as the transferred
in cost of the higher level to which cost of additional material and
conversion cost must be added before arriving at its total costs. That
total cost may be a transferred in cost, if the production process is not
complete, or the final total cost of production, if finished products have
been arrived at. Product flows have to be accompanied by their total
costs at each level of processing.

ILLUSTRATION -2

A product passes through three distinct processes (A, B, and C) to
completion. During the period 15 th May, 2009, 1000 litres were
produced. The following information is obtained:

Process A Process B Process C
N N N
Materials cost 40,000 15,000 5,000
Labour cost 20,000 25,000 15,000
Direct overhead expenses 5,000 3,000 3,000

Indirect overhead expenses for the period were 830,000 apportioned to
the processes on the basis of wages. There was no workin-process at
the beginning or end of the period.

Required:

Calculate the cost of output to be transferred to finished goods stock
and the cost per litre.
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(b)  The costper litre of the product is #161 and, so, the selling price
must be higher than that amount if the business is to make any
profit .

(©) Indirect expenses include all expenses that cannot be directly
traced to the productive process and, so, they include gene ral
administrative, selling and distributive cost

EQUIVALENT UNITS

At the end of a given period, in the course of the production process, it
is virtually certain that some items will only be partly completed (work -
in-process). Some of the costof the period, therefore, are attributable
to these partly completed units as well as to those that are fully
completed. In order to spread the costs equitably over part -finished
and fully completed units, the concept of ©6equi val ent

For the calculation of costs, the number of equivalent units is the
number of equivalent fully completed units which the partly completed
units represent. For example, in a given period production was 3,000
completed units, and 1,600 partly completed were deemed to be 60%
complete.

Total equivalent production = completed units plus equivalent units
produced in work -in-progress (WIP).
= 3,000 + (60% of 1,600)
= 3,000 + 960
= 3,960 units

The total costs for the period would be spread over the total equivalent
production as follows:

Cost per unit = Total Costs
Total equivalent production (units)

In calculating equivalent units, it is more desirable to consid er the
percentage completion of each of the cost elements: material, labour
and overhead. Here, each cost element must be treated separately and
then the costs per unit of each element are added to give the cost of a
complete unit.
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Element No. of equiv. Cost/unit Value
of units in WIP WIP N N
Material 1,600 44 70,400
Labour 1,200 43 51,600
Overhead 1,000 25 5,000
N147.000

Process Account

Element Units Total Element Units Total
Cost Cost
N N
Material 10,000 422,400
Labour 395,600 Goods transferred 896,000
Overhead 225,000 to next stage 8,000
WIP c/d 2,000 147,000
10,000 1,043,000 10,000 1,043,000
WIP b/d 2,000 147,000

TRANSFERRED IN

It is important to remind the reader that the output of one process level
forms the input material to the next process level. The full cost of the
completed units transferred forms the inpu t material cost of the
subsequent process and, by its nature, must be 100% complete.
Material introduced is an extra material required by the process and
should always be shown separately.

If there are partly completed units at the end of one period, th ere will
be opening WIP at the beginning of the next period. The values of the
cost elements of the brought forward WIP are normally known and they

are to be added to the costs incurred during the period.

ACCOUNTING TREATMEBF SPOILAGES

In many industries, the amount of the process output will be less than
the amount of the materials input. Such shortages are known as
process losses or spoilages, which may arise due to a variety of factors
such as evaporation, scrap, shrinkage, unavoidable handling,
breakages, etc.

If the losses are in accordance with normal practice they are known as
normal process losses. But where losses are above expectation they are
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known as abnormal losses, and as such they should be charged to an
appropriate account pending investigation.

Normal process spoilages are unavoidable losses arising from the
nature of the production process and, so, it is logical and equitable that

the cost of such losses is included as part of the cost of good
production. This is because in the production of good units normal

spoilage occur. Since the spoilage arises under efficient operating
condition s, it can be estimated with some degree of accuracy.

Abnormal process spoilages are those above the level deemed normal
in the production process. Abnormal spoilage cannot be predicted and
may be due to special circumstances such as plant breakdown,
inefficient working, or unexpected defects in materials. Abnormal

spoilage is the difference between actual spoilage in the period and the
normal (estimated) spoilage. Abnormal gain is where the actual

spoilage is less than the normal spoilage.

The cost of abnormal spoilage is to be charged to the profit and loss

account unlike the cost of normal spoilage which is to be part of the

good productsd tot al cost. Process accol
loss account is debited. The abnormal loss account is then to be closed

to the profit and loss account.

Abnormal gain real ized is to be credited to the abnormal gain account
as process account is debited. The abnormal gain account is to be
closed to the credit of profit and loss account.

ILLUSTRATION-A

A process has a normal spoilage of 5% which has a esale value of N150
per kg. Find the cost per kg of good production, if material cost is
N27,000 and conversion cost is N13,000 of producing 100 kg.

SUGGESTED SOLUTIOM7

Units produced Cost

(100 kg) N
Material 27,000
Conversion 13,000

100 40,000
Less Normal spoilage (5%) 5 750 (5 x N 150)
Good Production 95 39,250
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Cost per kg of good production = 839,250 = N413.16
95

ILLUSTRATION-5

Using the information given in lllustration 7 -4, find the abnormal
spoilage and its value if good production was 91 kg and cost per kg of
good production is the same (that is N413.16 per kg).

SUGGESTED SOLUTION7

Abnormal spoilage = 9kg - 5kg=4Kkg

Process Account
Kg Value Kg Value
N N
Material 100 27,000 | Good production 91 37,598
Conversion 13,000 | Normal spoilage 5 750
Abnormal spoilage _4 1,652
100 40,000 100 40,000

Note:

Abnormal spoilage cost was determined as follows:

Total cost - (cost of good prod. + Cost of normal spoilage)
40,000 - (91 x N413.16 + 5 x N150)

40,000 - (37,598 + 750)

40,000 - 38,348 = N1,652

Abnormal Spoilage Account

N N
Process A/c 1652 | Profit & Loss a/c 1652

VALUATION PROCESSR@OST STATEMENT

A number of stages are passed through in the valuation process for cost
statement. First, the physical flow of the units of production must be
calculated having regards to the total number of units to be accounted
for, regardless of the degree of completion.

Secondly, the equivalent units involved in the physical flow are to be
calculated. In this respect, it is often necessary to divide the flow into
its material cost element and conversion cost element as the degree of
completion may vary between them.
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Thirdly, having already established the physical units to be accounted

for by means of the first two stages, the total equivalent units and the

current equivalent units involved are to be calculated. These are to be

accounted for in respect of the cost elements (transferred in cost,
material cost and conversion cost).

Fourthly, the unit costs are to be calculated, paying attention to the
stock valuation method assumed (FIFO, WAP, LIFO, etc.).

Fifthly and finally, the total cost of the transferred out products and
work-in-process are to be calculated, ensuring that all costs are
accounted for.

COST OF PRODUCTIORFORT

This report is to show the number of units of output to be accounted for,
the total equivalent units of completed output, the cost statement
showing the impact of all the cost element s and the cost of completed
units as well as that of the work -in-progress at the end of the reporting
period.

In the illustration that follows, two methods of stock valuation, FIFO
and WAP, would be used and two processes of production are assumed.

ILLUSTRATION 46

Within the production department of Savannah Sugar Company

Limited, there are two processes which produce the finished product.

Raw materials are introduced initially at the commencement of Process

1 and further raw materials are added at the end of process 2.
Conversion costs accrue uniformly throughout both processes. The flow
of the product is continuous, the completed output of process 1 passes
immediately into process 2 and the completed output of process 2

passes immediately into the fin ished goods warehouse.

The following information is available for the month of June:

Process 1

Opening WIP 35,000 units
Materials N210,000
Conversion (2/5 complete) M52 500
Completion of units in June 168,000 units
Units commenced in June 140,000 units
Closing WIP

(%2 complete as to conversion) 7,000 units
Material introduced in June N770,000
Conversion costadded in June N630,000
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Process 2

Opening WIP 42,000 Units

Material from process 1 N343,000

Conversion (2/3 complete) N392,000

Completion of units in June 154,000 Units

Units commenced in June

Closing WIP

(2/8 complete as to conversion) 56,000 Units

Material introduced in June N462,000

Conversion costs added in June N2,205,000
Required:

Give the cost of production report of Theresa Alice Sugar Company
Limited for the month of June, using each of the WAP and FIFO
methods, and showing clearly the cost of finished production and WIP
at end of the period.

SUGGESTED SOLUTIOMN7

Tutorial Note: The units to be accounted for, total equivalent units and
current equivalent units are to be determined before going to the cost
statement, using each of the two stock valuation methods. The heading
of the report should be well expre ssed.

Cost of Production Report of Theresa Alice Sugar Company Limited for the
month of June, using Weighted Average Price (WAP) Method

Process 1

Physical flow of units of material:

WIP (beginning) 35,000
Material introduced 140,000
Total units to be accounted for 175,000

Equivalent Units

Units Accounted for Material Conversion
Units completed & transferred out 168,000 168,000 168,000

WIP (ending) 7,000 7,000(100%) 3,500(1/2 of
7,000)

Total units accounted for 175,000

Total equivalent units (TEU) 175,000 171,500

Less WIP (beginning) 35,000 14,000
Current Equivalent units (CEU) 140,000 157,500
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Another Way

Cost of Ending WIP = TCd Cost of completed units
= 5,011,440 8 4,179,144.20 = NB32,295.80

Note that the difference of N7 is due to the approximation made to four
decimal places.

Process 2: Using FIFO Method

Current Costs Current Equiv. Unit Cost
Units N
Transferred in 1,609,440 168,000 9.58
Material 462,000 154,000 3.00
Conversion 2,205,000 147,000 15.00
TC/IC.EU  27.58
Cost of Closing WIP
Transferred in 56,000 x 1 x 9.58 = N536,480
Material 56,000 x 0 x N3 = NO
Conversion 56,000 x 3/, x 15 = #§315,000
N851,480

Units completed and transferred out = 154,000 units
Cost of completed units = TC & Cost of ending WIP
= 5,011,440 0 851,480
= N4,159,960

ILLUSTRATION-7

Mabel Akparandu Oil Milling Company Limited processes oil in two

departments: A and B, before the final product is made ready for

consumption. The company uses process costing for its operations. You
are given the following information by the cost accountant of the
company for the month ended 31 December, 200 8.

Department A

Work-in-Process (beginning) 170,000 units
Units started during the year 430,000
Normal spoilage 1.5% of total
Unit completed 490,000
Work-in-Process ending) 98,000

Stages of completion of Work-in-Process

WIP beginning: Material 100%

151






