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As per the Level 4 Apprenticeship, you will need to demonstrate that you have the 
necessary Level 2 Maths & English Skills.   

The list below shows the relevant skills that you will have demonstrated whilst 
studying for this unit:  We have also shown which skills you are demonstrating on 
each example within the Integrated Workbook. 

For non-apprenticeship students, it is also useful to understand which Maths and 
English skills you are developing throughout this unit. 

MATHS 

Level 2 Using numbers and the number system – whole number, 
fractions, decimals and percentages 

M1 Read, write, order and compare positive and negative numbers of any 
size 

M2 Carry out calculations with numbers up to one million including 
strategies to check answers to include estimation and approximation 

M3 Evaluate expressions and make substitutions in given formulae in 
words and symbols 

M5 Work out percentages of amounts and express one amount as a 
percentage of another 

M6 Calculate percentage change (any size increase and decrease), and 
original value after percentage change 

M10 Add, subtract, multiply and divide decimals up to three decimal places 

M11 Understand and calculate using ratios, direct proportion and inverse 
proportion 

M12 Follow the order of precedence of operators, including indices 

  

Applied Management 
Accounting 
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Level 2 Measure, shape and space 

M13 Calculate amounts of money, compound interest, percentage 
increases, decreases and discounts including tax and simple 
budgeting 

M19 Use coordinates in 2-D, positive and negative, to specify the position 
of points 

 

Level 2 Handling information and data 

M27 Express probabilities as fractions, decimals and percentages 

 

Level 2 M30: Solving mathematical problems and decision making 

Students at Level 2 are expected to be able to: 

 Read, understand, and use mathematical information and mathematical 
terms; 

 Address individual problems as described above; 

 Use knowledge and understanding to a required level of accuracy; 

 Identify suitable operations and calculations to generate results; 

 Analyse and interpret answers in the context of the original problem; 

 Check and sense and reasonableness of answers; and 

 Present and explain results clearly and accurately demonstrating reasoning 
to support the process and show consistency with the evidence presented. 

The context of individual problems at this level will require interpretation and 
analysis in order for the student to be able independently to identify and carry out 
an appropriate mathematical process of processes. 
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ENGLISH 

Level 2 Reading 

Scope of study:  this should include a range of straightforward and complex texts 
on a range of topics and of varying lengths that instruct, describe, explain and 
persuade 

E13 Identify implicit and inferred meaning in texts 

 

Level 2 Writing 

Scope of study:  this should include straightforward and complex texts as articles, 
narratives, explanations and reports of varying lengths 

Spelling, punctuation and grammar 

E20 Punctuate writing correctly using a wide range of punctuation markers 
(e.g. colons, commas, inverted commas, apostrophes and quotation 
marks) 

E21 Use correct grammar (e.g. subject-verb agreement, consistent use of a 
range of tenses, definite and indefinite articles) and modality devices 
(e.g. to express probability or desirability) 

E22 Spell words used in work, study and daily life, including a range of 
specialist words 

Writing composition 

E23 Communicate information, ideas and opinions clearly, coherently and 
effectively 

 

Each example in your IWB will clearly highlight which skills you will be developing.  
Here is an example: 
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By the end of this session you will be able to 

 calculate and interpret activity based costing (ABC) information 

 recognise that ABC is a refinement on absorption costing, where production 
costs are analysed into cost pools affected by cost drivers other than simple 
production volumes 

and know 

 why products with short production runs may have a higher production 
overhead absorbed into each unit 

and answer questions relating to this area. 

  

Outcome 

Chapter 1 
Activity based costing 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness, accounting. 

Skills:  Analysis, communication, produces quality and accurate information, 
team working and collaboration. 

Behaviours:  Adding value, professional scepticism, adaptability. 
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Overview 

Absorption 
costing 

Activity based costing 

Calculations 

Implications of using 
ABC 
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Absorption costing standard cost card 

Here is a cost card for a football shirt: 

 £ 

Direct material  

1 metre @ £5 per metre 5.00 

Direct labour  

0.25 hours @ £12 per hour 3.00 

Variable overhead  

0.25 hours @ £8 per hour 2.00 

  

Standard marginal cost 10.00 

Fixed overhead  

0.25 hours @ £20 per hour 5.00 

  

Standard absorption cost 15.00 

 

 

 

  

Absorption costing 

Using absorption 
costing, fixed 
overheads are 
included and 
absorbed on the 
basis of labour 
hours, machine 
hours or units. 

Illustration 1 [M1, M2, M13] 
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End of the period: 

 £ 

Actual overheads incurred by the end of the period 15,000 

Overheads absorbed during the period 

= std hours worked for actual production × overhead 
absorption rate 

e.g. 0.25 hrs × 4,000 units made × £20 per hour 

(20,000) 

Under/over absorbed (5,000) 

 Over absorbed 

 

The overhead absorption rate is set at the start of the period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: if standard hours per unit and actual production units are not available to work 
out std hours worked, then actual hours can be used to work out the overhead 
absorbed during the period. 

 

  

Beginning of the period: 

Overhead absorption rate = 
Budgeted fixed overhead

Budgeted hours
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Example 1 [E1, M2, M3, M13]  
A company budgeted to produce 50,000 units with fixed production costs of 
£364,500. 

The actual volume of production was 51,000 units and the actual fixed costs 
were £371,200.   

The fixed production overheads were _____________ (under/over absorbed) 
by £_____________. 

Budgeted absorption rate = £364,500/50,000 = £7.29 per unit. 

 £  

Actual overheads incurred by 
the end of the period 

371,200 
 

Overheads absorbed during 
the period 

= Units × absorption rate 

= 51,000 units × £7.29 per unit 

 
(371,790) 

 

Under/over absorbed (590) Over absorbed 

Based on the rate set at the beginning of the period (£7.29) and the fact that 
the workers have made more units than expected (51,000 units rather than 
50,000 units), the overheads charged to the statement of profit or loss by the 
end of the period are greater than the fixed overheads. 

Note: The statement of profit or loss will have too many costs/debits in it, so a 
CREDIT is used to reduce the charge to the value of the actual invoices. 
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2.1 Traditional costing: 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Service departments 

Stage 1 Stage 2 

Production departments Product lines 

Assigning costs 
using measures of 

service usage 

Absorbing costs 
using a measure of 

volume 

Activity based costing 
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2.2  ABC: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rather than treating overheads as a period cost (marginal costing) or absorbing 
overheads on a production volume basis (absorption costing), a company could 
choose to use activity based costing (ABC).  

ABC is similar to absorption costing but is a more detailed version of it. Firstly it 
allocates overheads to cost pools before absorbing them using cost drivers. 

A cost pool is an activity that consumes resources and for which 
overhead costs are identified and allocated. For each cost pool there 
should be a cost driver. 

A cost driver is a unit of activity that consumes resources. An 
alternative definition of a cost driver is the factor influencing the level of 
cost. 

 

  

Stage 1 Stage 2 

Service departments 
and factory overheads 

Activity cost 
pools Product lines 

Assigning costs of 
individual activities 

Absorbing costs 
using cost drivers 
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Foundation TYU 1 / Core TYU 2  

 

  

Example 2 [E12, E13]  
Identify whether the following terminology relate to ABC, absorption costing, or 
neither.  

Terminology 
ABC Absorption 

costing 
Neither 

Contribution per unit    

Overhead absorption rate     

Activity cost pools    

Over absorbed    

Period related cost     

Cost driver rates     
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3.1 Calculating the full production cost per unit using ABC 

There are five steps to calculating an activity based cost. 

 

 

 

 

 

 

 

 

  

1 – Identify activities 

2 – Estimate cost pools 

3 – Identify cost drivers and the volume of the cost drivers 

4 – Calculate cost driver rate for each cost pool: 

Cost driver rate = 
Total of the cost pool (£)

Total volume of cost driver 
 

5 – Charge overheads to products via cost driver rates 

ABC calculations 
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Example 3 [M2, M3, M10, M13, E13]  
JKL Limited manufactures two products, the MNO and the PQR. 

It takes 4 hours of labour to make a MNO and 8 hours of labour to make a 
PQR. 

The overhead activities for these, machine set ups and special parts handling, 
have budgets of £160,000 and £80,000 respectively. 

Other information about the MNO and PQR is below. 

 MNO PQR 

Direct materials – £ per unit 16 24 

Direct labour – £ per unit 20 40 

Number of special parts 350 50 

Number of machine set ups 250 150 

Budgeted production units 2,000 4,000 

(a) Calculate the fixed overheads assuming they are absorbed on a 
budgeted labour hour basis. 

 MNO  
(£) 

PQR  
(£) 

Fixed overheads 48,000 192,000 

OAR = (£160,000 + £80,000)/((4 × 2,000) + (8 × 4,000)) = 
£240,000/40,000hrs = £6/hr 

MNO = £6 × 8,000hrs = £48,000; PQR = £6 × 32,000hrs = £192,000 
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(b) Complete the table below using Activity Based Costing (ABC) 
principles.  

 £ 
MNO  

(£) 
PQR   
(£) 

Cost driver rate – special parts 
handling 

200   

Cost driver rate – machine set ups 400   

Total special parts  70,000 10,000 
Total machine set ups  100,000 60,000 

Cost driver rates: 

Special parts = £80,000/400 = £200 per part;  

Machine set ups = £160,000/400 = £400 per set up 

MNO: special parts = £200 × 350 = £70,000; machine set ups = £400 × 
250 = £100,000 

PQR: special parts = £200 × 50 = £10,000; machine set ups = £400 × 
150 = £60,000 

(c) Using the information from (a) and (b) calculate the total cost per 
unit using traditional absorption costing and using ABC. Give you 
answers to two decimal places. 

 MNO    
£ 

PQR     
£ 

Total unit cost – Absorption costing 60.00 112.00 
Total unit cost – ABC 121.00 81.50 

MNO 

Absorption cost/unit = £48,000/2,000 = £24; Total unit cost = £16 + £20 
+ £24 = £60 

ABC cost/unit = £170,000/2,000 = £85; Total unit cost = £16 + £20 + £85 
= £121 

PQR 

Absorption cost/unit = £192,000/4,000 = £48; Total unit cost = £24 + £40 
+ £48 = £112 

ABC cost/unit = £70,000/4,000 = £17.50; Total unit cost = £24 + £40 
+ £17.50 = £81.50 
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4.1 Advantages of ABC 

Costs are better understood. 

Costs are better absorbed. 

Cost control can be improved. 

Pricing decisions can be improved. 

Decision making can be improved. 

ABC can be used in service industries. 

4.2  Disadvantages of ABC 

Arbitrary cost apportionments are still required. 

Limited benefit if the overhead costs are a small proportion of the 
overall cost. 

It is impossible to allocate all overhead costs to specific activities. 

It can be costly to implement. 

The choice of activities and cost drivers might be inappropriate. 

 

  

Implications of using ABC 
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4.3  Favourable conditions for ABC 

Production overheads are high relative to direct costs. 

Diversity in the product range. 

Diversity of overhead resource input to products. 

Consumption of overhead resources is not driven primarily by volume.  

 A product with a short production run could have a very complex 
production process and therefore be responsible for more of the 
overhead. 
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Core TYU 3 / Extension: TYU 5 

 

  

Example 4 [E12, E13]  
Identify whether the statements about ABC are true or false  

 True False 

Is always better than other methods of costing   

Uses cost driver rates   

Can help understanding and control of overheads   

Is most useful when there are a high proportion of 
overhead costs 

 
 

It is always possible to allocate all overhead costs to 
specific activities 

 
 

Cannot be used in service industries    



Activity based costing : Chapter 1 

 

19 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Summary 

Absorption costing 

Overhead absorption rate = 
Budgeted fixed overhead

Budgeted hours
 

Activity based costing 

ABC calculations: process 

Calculating the full production cost per unit using ABC 

 Identify activities  

 Estimate cost pools 

 Identify cost drivers and the volume of the cost 
drivers 

 Calculate cost driver rate = the total in the cost 
pool ÷ the total of the cost drivers 

 Charge overheads to products via cost driver rates 

Implications of using ABC 

 Better understanding of 
overheads 

 Improved control 

 Can be costly to 
implement 

 Sometimes has limited 
benefit 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Activity based costing – (Chapter 1):  
Test your understanding 4 

Exam Kit (for recapping and revising the chapter) 

 Q183 to 184 and 186 to 189 

 

Additional tutor resources 
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By the end of this session you will be able to 

 analyse and evaluate target costs, identify the components of a target cost 

 identify the components of the life cycle cost of a product, machine, business 
unit 

 calculate the non-discounted life cycle cost of a product, machine, business unit 

 interpret the results of calculations of life cycle cost and know 

 the concepts behind target costing, including value analysis, value engineering 
and the cost gap 

and answer questions relating to these areas. 

  

Outcome 

Chapter 2 
Target costing and life cycle costing 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness. 

Skills:  Analysis, communication, planning and prioritisation, team working and 
collaboration. 

Behaviours:  Adding value, adaptability. 
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Overview 

Calculation 
Non-discounted 

Cost gap Target costing 
components 

Target costing 
and 

life cycle costing 

Value 
analysis 

Life cycle 
costing 

components 

Discussion 
aspects 
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TRADITIONAL COSTING: 

Costs 

+ 

Profit 

= 

Selling price 

TARGET COSTING: 

Selling price 

– 

Profit 

= 

Costs 

Target costing components 
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Example 1 [M2, M3, M5, M11, M12, M13, E13]  
A new product has been developed. After extensive research, it has been 
estimated that the future selling price will be £100 with a demand of 2,000 
units. Other useful information is below: 

Material 2 litres at £10 per litre 

Labour 4.5 hours 

Fixed costs £15 per unit 

Profit margin required 20% 

Calculate the target labour cost per hour. 

ONE UNIT: £ 

Selling price 100 

Profit margin at 20% 

(20% × £100) 

 

(20) 

Total costs  80 

Material cost 

(2 litres × £10 per litre) 

 

(20) 

Fixed costs (15) 

Maximum labour cost 

(80 – 20 – 15) 

 

45 

Target labour cost per hour 

(£45/4.5 hours) 

 

10 
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2.1 The target cost gap 

The target cost gap is established in the target costing process. 

 

It is the difference between what an organisation thinks it can currently make a 
product for, and what it needs to make it for, in order to make a required profit. 

Alternative product designs should be examined for potential areas of cost reduction 
that will not compromise the quality of the products. 

2.2 Steps used in deriving a target cost 

Target costing involves setting a target cost by subtracting a desired profit from a 
competitive market price. In effect it is the opposite of conventional 'cost plus pricing'. 

Step 1: A target price is set, based on the customers’ perceived value of the product. 
This will therefore be a market based price. 

The required target operating profit per unit is then calculated. This may be based on 
either return on sales, or return on investment. 

The target cost is derived by subtracting the target profit from the target price. 

Step 2: Calculate the expected cost for one unit. This maybe the standard cost card 
or may be the cost of a prototype. 

Step 3: The cost gap is then calculated using the formula above. 

If there is a cost gap, attempts will be made to close the gap. Techniques such as 
value engineering may be performed, which looks at every aspect of the value chain 
business functions, with an objective of reducing costs whilst satisfying customer 
needs.  

Target cost gap = Estimated product cost – Target cost 

Target cost gap 
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Example 2 [M2, M3, M5, M10, M11, M12, M13, E13]  
TCH are developing a new product. They have carried out market research 
into its capability and potential value to the customer. They have decided that 
for the product to be successful, the selling price must be £87. For a product 
such as this, they will require a mark-up on cost of 20%. 

Based on the costing for the prototype they have developed, they believe the 
costs will be as follows: 

Material A 4.5 litres at £4 per litre 

Material B 3kg at £5 per kg 

Labour (paid at £10 per hour) 3 hours 

Fixed costs £20 per unit 

Calculate the value, if one exists, of the current cost gap. 

ONE UNIT: £ 

Selling price 87 

Profit mark up at 20% 

(87/120 × 20) 

 

(14.50) 

Target cost  72.50 

  

Material A cost 

(4.5 litres × £4 per litre) 

 

18 

Material B cost 

(3 kg × £5 per kg) 

 

15 

Labour cost 

(3 hours × £10 per hour) 

 

30 

Fixed costs 20 

Cost of prototype 83 

Cost gap  

(£72.50 – £83 ) 

 

10.50 

A cost gap does exist, as the costs of the prototype (£83) exceed the target 
cost (£72.50). 
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3.1  Explanation 

Value analysis, otherwise known as ‘cost engineering’, is a technique in which a 
firm’s products, and maybe those of its competitors, are subjected to a critical and 
systematic examination by a small group of specialists. They can be representing 
various functions such as design, production, sales and finance. 

Value analysis asks of a product the following questions: 

 Does the use of the product contribute value? 

 Does it need all of its features? 

 Is there anything better for the intended use? 

 Can a usable part be made better at lower cost? 

 Can a standard product be found which will be equally usable? 

 Is it made using appropriate tooling, considering the quantities used? 

 Will another dependable supplier provide it for less cost? 

 Is anyone buying it for less than its stated price? 

Value engineering is a philosophy used when designing new products to meet 
customer needs at the lowest cost while assuring the required standard of quality and 
reliability. 

 
Foundation TYU 1 / Core TYU 3  

 

  

Value analysis 
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4.1  Introduction 

 Is the profiling of cost over a product’s life, including the pre-production stage 

 Tracks and accumulates the actual costs and revenues attributable to each 
product from inception to abandonment 

 Enables a product’s true profitability to be determined at the end of its economic 
life. 

Many companies find that up to 90% of the product’s life-cycle costs are determined 
by decisions made in the development and launch stages. Focussing on costs after 
the product has entered production results in only a small proportion of life-cycle 
costs being manageable. 

 

  

Life cycle costing components 
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5.1  Non-discounted calculation 

The non-discounting approach simply adds up all the expected costs associated with 
the product in question across its entire life, regardless of the time period it is 
incurred in. 

Then it divides it by the total number of units expected to be made and sold over the 
products entire life. 

 

 

  

Life cycle cost per unit = 
Total costs over its entire life

Total number of units
 

Calculation – non-discounted 
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Example 3 [M2, M12, M13, E13]  
A company manufacture the latest in technology; they are looking into 
developing a new product. The company believe the product will take a year to 
develop and then make sales for two years before it will be replaced. 

The following cost estimates have been made: 

 Year 1 Year 2 Year 3 

Units produced and sold  300,000 500,000 

 £ £ £ 

Research and development costs 1,000,500   

Marketing and administration costs 750,500 1,000,500 500,500 

Production costs    

– Variable cost per unit  46 40 

– Fixed production costs  300,000 300,000 

Sales and distribution costs    

– Variable cost per unit  25 20 

– Fixed sales and distribution costs  250,000 250,000 

The company will also incur a cost in the third year to dispose of any harmful 
chemicals leftover; this is expected to be £100,000 
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Calculate the lifecycle cost in total (ignore the time value of money): 

 £ 

Research and development costs 1,000,500 

Marketing and administration costs 

750,500 + 1,000,500 + 500,500 

2,251,500 

Total variable production cost 

(300,000 × £46) + (500,000 × £40) 

33,800,000 

Fixed production cost 

300,000 + 300,000 

600,000 

Total variable sales and distribution cost 

(300,000 × £25) + (500,000 × £20) 

17,500,000 

Fixed sales and distribution costs 

250,000 + 250,000 

500,000 

Disposal costs 100,000 

Total costs 55,752,000 

Based on the above, calculate the life cycle cost per unit £  

(Give your answer to 2 decimal places.) 

The total life cycle cost is all the costs across the product’s life added together 

The life cycle cost per unit is then the total cost divided by the total number of 
units: 

Life cycle cost per unit  = £55,752,000/(300,000 + 500,000) 

    = £69.69 
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6.1  Discussion points 

In deciding to produce or purchase a product or service, a timetable of life cycle costs 
helps show what costs need to be allocated to a product so that an organisation can 
recover its costs. 

 If all costs cannot be recovered, it would not be wise to produce the product or 
service. 

 Life cycle costing allows an analysis of business function interrelationships, e.g. 
a decision towards lower R&D costs may lead to higher customer service costs 
in the future. 

 Life cycle costing reinforces the importance of tight control over locked-in costs, 
such as R&D in the development stage. 

 
Foundation TYU 6 / Core TYU 5  

 

  

Life cycle costing discussion aspects 
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Summary 

Calculation 
Non-discounted 

 
Life cycle cost per unit 

= 
Total costs over entire 
life / Total number of 

units 

Value analysis 
A technique to 

examine products 
to assess features 

of product 
 

Can help with 
closing cost gap 

Cost gap 
Expected cost 

– 

target cost 

= 

Cost gap 

Target costing 
components 

Selling price 

– 

Profit 

= 

Target costs 

Target costing 
and 

life cycle costing 

Life cycle 
costing 

components 
All expected 

costs over the 
products entire 

life 

Discussion 
aspects 

Investment viability 
decision 

 
analysis of business 

function 
interrelationships 

 

tight control over 
locked-in costs 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Target costing and life cycle costing – (Chapter 2):  
Test your understandings 2 and 4 

Exam Kit (for recapping and revising the chapter) 

 Q190 to 197, 199 to 201 and 203 to 214 

 

Additional tutor resources 



35 

 

 

 

 

 

 

 

 

 

By the end of this session you will know 

 the optimal production mix when resources are limited and opportunity costs of 
limited resources 

Students need to be able to 

 use the analysis to make reasoned recommendations and communicate them 
effectively 

and answer questions relating to this area. 

 

 

  

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness. 

Skills:  Analysis, communication, produces quality and accurate information. 

Behaviours:  Adding Value, adaptability. 

Chapter 3 
Limiting factor analysis 
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Overview 

Limiting factor 
analysis 

Identifying 
the 

limiting 
factor 

Optimum 
production 

plan 

Scarce 
resources 
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1.1  Introduction 

A limiting factor (or key factor) is a factor that prevents a company from achieving the 
level of activity that it would like to. 

Why could production be limited? 

Scarce resources  

 Labour 

 Materials 

 Machinery 

 Factory space 

Scarce Resource = Limiting Factor = Key Factor 

 

  

Scarce resources 
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2.1  Exam focus 

Part of the challenge that we could face in the assessment is being told that two or 
even three resources are limited, and asked to find the one that stops us from 
achieving our aims. This is the only truly limiting factor. 

 

Example 1 [M2, M12, E13]  
Two products, Sibbers and Burny, are made of material Z and require skilled 
labour in the production process. The product details are as follows  

 Sibbers Burny 
 £ £ 

Selling price 25.00 52.00 

Variable cost 15.00 37.00 
 ––––– ––––– 
Contribution 10.00 15.00 
 ––––– ––––– 
Material Z required per unit 2 kg 4 kg 

Skilled labour time required per unit 1 hour 3 hours 

The maximum demand per week is 30 units of Sibbers and 10 units of Burny. 

There is a restriction on the availability of both material Z and skilled labour. 
There are 150 kg of material available per week and 45 hours of skilled labour 
available per week. 

Complete the following to identify the limiting factor. 

 Sibbers Burny Total 
Material Z required for maximum  
demand (kg) (W1) 60 40 100 

Skilled labour time required for 
maximumdemand (hours) (W2) 30 30 60 

Material Z requirement (100 kg) is less than the amount of material Z available 
in a week (150 kg). Material Z does not, therefore, limit the activities of the 
organisation. 

Identifying the limiting factor 
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60 hours of skilled labour are required in order to produce the maximum 
number of units of each product demanded each week. However, only 45 
hours of skilled labour are available and so skilled labour is the limiting factor 
in this situation because it limits the organisation’s activities. 

Workings 

(W1) 

Sibbers = 30 × 2 kg = 60 kg 

Burny =10 × 4 kg = 40 kg 

(W2) 

Sibbers = 30 × 1 hour = 30 hours 

Burny = 10 × 3 hour = 30 hours 



Applied Management Accounting 

 

40 

 

3.1  Introduction 

Products should be produced in order of contribution per unit of scarce resource  

3.2  Approach 

 Calculate how much resource each product uses. 

 Determine the resource that is in scarce supply. (There will only be 
one limiting factor.) 

 Calculate the contribution per unit for each type of product. 

 Divide the contribution per unit by the amount of scarce resource 
needed to make one unit. This gives the contribution per unit of 
scarce resource – i.e. measures how efficiently each product uses 
the scarce resource to generate contribution. 

 Rank the products, with the highest contributing product first. 

 Allocate the total scarce resource to the products in the ranking 
order observing any maximum demand constraint to determine the 
optimal product mix. 

 Calculate the optimal contribution. 

 

  

Optimum production plan 
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Example 2 [M1, M2, M10, M12, M13, E13]   
CCV manufactures a number of products for external sale and some 
components for internal use. Two of the products (N and E) and one 
component (M) are made using the same resources (using differing amounts). 
The component for internal use is used by the company when producing other 
products but they are not used to make N or E. 

Budgeted data for the next month for N, E and M are as follows: 

 N E M 

Units demanded 500 750 500 

 £ per unit £ per unit £ per unit 

Selling price 20 15  

Direct labour (£5 per hour) 10 7.50 6 

Direct material (£2 per kg) 4 2 3 

Variable production overhead 
(£1 per machine hour) 

1 2 1.50 

Fixed production overhead  
(£2 per labour hour) 

4 3 2.40 

Gross profit 1 0.50  

There are 3,000 direct labour hours and 2,000 kg of the appropriate material 
available. Machine hours are unlimited. 

Component M is available in the external market for £12 per unit. The external 
supplier has a good reputation for quality and reliability. CCV have used them 
previously and if it is financially beneficial would be happy to use them in the 
future. 
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(a) Complete the below table:  

 Kg hours 

Total required to meet demand 2,500 2,725 

Total available 2,000 3,000 

 Workings 

Product/component Workings Kg Workings Hours 

N 500 500× 2 = 1,000 500× 2 = 1,000 

E 750 750 × 1 = 750 750 × 1.5 = 1,125 

M 500 500 × 1.5 = 750 500 × 1.2 = 600 

Total required to meet 
demand 

 2,500  2,725 

(b) Complete the sentence below:  

 The limiting factor is materials (labour hours/material). 

(c) CCV are looking to make best use of the limiting factor to maximise the 
contribution they make over the next month. Complete the table below. 

 N E M 

Contribution/saving per unit of scarce 
resource (to 2 DP) 

2.50 3.50 1 

Order in which CCV should produce 
each product/component 

2 1 3 

 Workings 

 N 

£ 

E 

£ 

M 

£ 

Selling Price/Buy in price 20 15 12 

Direct labour 10 7.50 6 

Direct material 4 2 3 

Variable overhead 1 2 1.50 

Contribution/saving per unit 5 3.50 1.50 

Contribution/saving per scarce resource 2.50 3.50 1 

Ranking 2 1 3 



Limiting factor analysis : Chapter 3 

 

43 

 
 

Foundation TYU 1 / Core TYU 5/ Extension: TYU 7 

  

  

(d) Complete the below table to indicate the optimum production plan for 
CCV for the next month. 

 Note: it is not possible to produce partly finished units or to hold 
inventory of any of these products or components. 

Product/component Units produced 

N 500 

E 750 

M 166 

 Workings 

Product kg/unit Units kg used kg left 

E 1 750 750 1250 

N 2 500 1,000 250 

M 1.5 166 249 1 
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Summary 

Scarce resources 

 Labour 

 Materials 

 Machinery 

 Factory space 

Limiting factor analysis 

Identifying the limiting factor 

Calculate the resources required for the optimum 
production plan and compare to the availability. 

Optimum production plan 

 Identify the limiting factor 

 Calculate the contribution per unit for each product 

 Calculate the contribution per unit of scarce resource for each 
product 

 Rank the products 

 Allocate the scarce resource to the products based on the rankings 
and identify the optimum production plan  

 Calculate the optimal contribution 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Limiting factor analysis – (Chapter 3):  
Test your understandings 2 – 4, 6. 

Exam Kit (for recapping and revising the chapter) 

 Q225 to 230 

  

Additional tutor resources 
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By the end of this session you will know 

 how to formulate a linear programming problem involving two products and 
determine the optimal using a graphical approach 

 how to use simultaneous equations to determine where the two lines cross to 
solve a multiple scarce resource problem 

Students need to be able to 

 discuss the assumptions and limitations involved with the technique.  

and answer questions relating to this area. 

 

 

  

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business Awareness. 

Skills:  Analysis, communication, produces quality and accurate information. 

Behaviours:  Adding Value, adaptability. 

Chapter 4 
Linear programming 
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Assumptions 

Linear  
programming 

Multiple limiting 
factors 

Linear 
programming 

Overview 
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1.1  More than one limitation 

In the previous chapter we considered how firms face many constraints 
on their activity and plan accordingly when there is one limiting factor. In 
the assessment questions will focus on the problem of scarce resources 
that prevent the normal plan being achieved. 

For example, a firm is facing a labour shortage this month due to sickness, as well as 
limitations on the numbers of machines operating, and also limitations on the 
maximum demand for each product.  

As a result, the firm cannot produce the number of units that it would like to. 

How should its production plan be revised? 

 

 

  

Multiple limiting factors 
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2.1  Introduction 

Where there are two or more resources in short supply which limit the organisation’s 
activities, then linear programming is required to find the solution.  

In assessment questions, linear programming is used to find the production plan to:  

 maximise contribution, or 

 minimise costs. 

 

 

  

Example 1[M1, M2, M3, M12, M13, M18, M19, M30, E26]  

A company produces two products in three departments. Details are shown 
below regarding the time per unit required in each department, the available 
hours in each department and the contribution per unit of each product: 

 Product X: hours 
per unit 

Product Y: 
hours per unit 

Available 
hours 

Department A   8 10 11,000 

Department B   4 10   9,000 

Department C 12   6 12,000 

Contribution p.u. £4 £8  

There is unlimited demand for Product X, but demand for Product Y is limited 
to 600 units per annum. 

Determine, using a step-by-step approach, what the optimum production 
plan should be. 

Linear programming 
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4 Draw a graph identifying 
the feasible region 

1 Define the variables 

2 Define and formulate the 
objective function 

3 Formulate the constraints 

5 Solve the optimal 
production plan 

6 Answer the question 
(e.g. maximum profit = …) 

Formulating 
the problem 

Solving the 
problem 
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2.2  Step 1: Define the variables 

 

2.3  Step 2: Define and formulate the objective function 

 

 

  

Example 1 (continued i) [E26]  

Let 'x' be the number of units of X to produce 

Let 'y' be the number of units of Y to produce 

Example 1 (continued ii) [M30]  

Objective function: to maximise contribution C = 4x + 8y 
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2.4 Step 3: Formulate the constraints 

 

 

  

Example 1 (continued iii) [M30]  

Subject to: 

 In Department A: 8x + 10y ≤ 11,000 hours 

 In Department B: 4x + 10y ≤ 9,000 hours 

 In Department C: 12x + 6y ≤ 12,000 hours 

 Non-negativity constraint: 0 ≤ x, y. 

Sales demand for Product Y is also a constraint, which can be expressed by 
the inequality y ≤ 600. 
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2.5 Step 4: Draw a graph identifying the feasible region 

  Step 4 of the linear programming model is to represent the constraints as 
straight lines on a graph.   

  In order to plot the constraints it is normally best to compute the intercepts of 
the equalities on the horizontal and vertical axes.  

  Thus, x and y are each set equal to zero in turn and the value of y and x 
computed in these circumstances. All of the constraints are straight lines and so 
each can be drawn by joining two points. In linear programming questions, it is 
often easiest to get the two end points – i.e. where the lines cross the x and y 
axes.  

  For each constraint line, we then need to consider whether the acceptable 
(feasible) co-ordinates are below or above the line. All of the constraints here 
are ‘ ≤ ’ types, so acceptable solutions are to the left/below the lines giving the 
feasible region ‘abcde’. 

 
  

Example 1 (continued iv) [M3, M19]  

To draw the constraint in Department A, we take the inequality  

'8x + 10y ≤ 11,000 hours'  

and turn it into an equation: 8x + 10y = 11,000. To draw this constraint, we 
need two points. 

 If x = 0,  10y = 11,000 

  y = 11,000÷ 10, so y = 1,100. The point to plot is (0,1100). 

Likewise, if y = 0, 8x = 11,000 

  x = 11,000 ÷ 8, so x = 1,375. The point to plot is (1375,0) 

For Department B, if x =0, y = 900 and if y = 0, x = 2,250 

For Department C, if x =0, y = 2,000 and if y = 0, x = 1,000 
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Linear programming graph 

Dept C 

12x + 6y = 12,000 

Units of 

Product y 

Units of products x 
Iso-contribution line 

Dept B 

4x + 10y = 9,000 

y = 600 

Dept A 

8x + 10y = 11,000 

b 

c 

a 

d 

e 

2,000 

1,900 

1,800 

1,700 

1,600 

1,500 

1,400 

1,300 

1,200 

1,100 

1,000 

900 

800 

700 

600 
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400 

300 

0    200    400    600    800    1,000    1,200    1,400    1,600    1,800    
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2.6  Step 5: Solve the optimal production plan 

Having found the feasible region the problem now is to find the optimal solution within 
this feasible region. 

There are two approaches to this final stage. 

 By inspection it is clear that the maximum contribution will lie on one of the 
corners of the feasible region: a, b, c, d or e. The optimal solution can be 
reached simply by calculating the contributions at each corner. This approach is 
not recommended in the exam since it tends to be quite time consuming. 

 By drawing an iso-contribution line (an objective function for a particular value 
of C), which is a line where all points represent an equal contribution. This is the 
recommended approach, particularly for more complex problems. 
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Example 1 (continued v) [M3, M19, M30]  

We do not know the maximum value of the objective function; however, we 
can draw an iso-contribution (or 'profit') line that shows all of the combinations 
of x and y that provide the same total value for the objective function. 

If, for example, we need to maximise contribution £4x + £8y, we can draw a 
line on a graph that shows combination of values for x and y that give the 
same total contribution, when x has a contribution of £4 and y has a 
contribution of £8. 

Any total contribution figure (C) can be picked, but a multiple of £4 and £8 is 
easiest. For example, assume 4x + 8y = 4,000. This contribution line could be 
found by joining the points on the graph x = 0, y = 500 and x =1,000 and y = 0. 

Instead, we might select a total contribution value of 4x + 8y = £8,000. This 
contribution line could be found by joining the points on the graph x = 0, y = 
1,000 and x = 2,000 and y = 0. 

When drawing both of these contribution lines on a graph, we find that the two 
lines are parallel and the line with the higher total contribution value for values 
x and y (£8,000) is further away from the origin of the graph (point 0). This can 
be used to identify the solution to a linear programming problem. Draw the 
iso-contribution line showing combinations of values for x and y that give the 
same total value for the objective function. 

Look at the slope of the contribution line and, using a ruler, identify which 
combination of values of x and y within the feasible area for the constraints is 
furthest away from the origin of the graph. This is the combination of values 
for x and y where an iso-contribution line can be drawn as far to the right as 
possible that just touches one corner of the feasible area. This is the 
combination of values of x and y that provides the solution to the linear 
programming problem. 

Optimum corner is corner c, the intersection of 

8x + 10y = 11,000 and y = 600 

At this corner, x = 625 and y = 600 

The optimum production plan is to produce 625 units of Products X and 600 
units of Product Y; the contribution at this point is maximised C = (625 × £4) + 
(600 × £8) = £7,300. 
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2.7  Solving the problem using simultaneous equations 

You may consider that the whole process would be easier by solving the constraints 
as sets of simultaneous equations and not bothering with reading a graph.  

This is possible and you may get the right answer, but such a technique should be 
used with caution and is not recommended until you have determined graphically 
which constraints are effective in determining the optimal solution. 

The technique can, however, be used as a check, or to establish the exact quantities 
for the optimal solution when the graph does not give sufficient accuracy. 
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Example 1 (continued vi) [M3, M12]  

If the optimum point had been point d, the intersection of Dept C with Dept A 
then we would need to solve the point simultaneously. 

Dept A: 8x + 10y = 11,000 (call this equation 1) 

Dept C: 12x + 6y = 12,000 (call this equation 2) 

If we multiply equation 1 by 6, and equation 2 by 10 we would have 60y in 
both equations. 

Multiply equation 1 by 6 gives: 
48x + 60y = 66,000 (call this equation 3) 

Multiply equation 2 by 10 gives: 
120x + 60y = 120,000 (call this equation 4) 

If we now subtract equation 3 from equation 4 we get: 

(120x – 48x) + (60y – 60y) = (120,000 – 66,000) 
72x = 54,000 
x = 54,000/72 = 750 

We can now substitute this value of x back into either of the two equations 
(let’s use equation 1), to find the value for y: 

8x + 10y = 11,000 
(8 × 750) + 10y = 11,000 
6,000 + 10y = 11,000 
10y = 11,000 – 6,000 = 5,000 
y = 5,000/10 = 500 

The intersection of the constraint lines for Dept A and Dept C is therefore at 
the point x=750, y=500.  

If we substitute these values into the objective function the total contribution is 
(4 × 750) + (8 × 500) = £7,000.  
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3.1 Assumptions 

 There is a single quantifiable objective, e.g. maximise contribution. In reality, 
there may be multiple objectives such as maximising return, whilst 
simultaneously minimising risk. 

 Each product always uses the same quantity of the scarce resource per unit. In 
reality, this may not be the case. For example, learning effects may be enjoyed. 

 The contribution per unit is constant. In reality this may not be the case, as the 
selling price may have to be lowered to sell more and there may be economies 
of scale, for example a discount for buying in bulk. 

 Products are independent – in reality, customers may expect to buy both 
products together, or the products may be manufactured jointly together. 

The assumptions apply to the analysis used when there is one limiting factor (in the 
previous chapter) or if there are multiple limiting factors. 

 
Foundation TYU 1/ Core TYU 4 

 

  

Assumptions 
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Summary 

Assumptions 

 Single quantifiable objective 

 Product always uses the same quantity of the scarce resource 

 The contribution per unit is constant 

 Products are independent 

Linear programming 

Multiple limiting factors 

More than one limiting factor. 

Linear programming 

 Define the variables 

 Formulate the objective function 

 Formulate the constraints 

 Draw the graph and identify the feasible region 

 Solve for the optimum production plan  

 Answer the question 



Applied Management Accounting 

 

66 

 

 

We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Linear programming – (Chapter 4):  
Test your understandings 2 and 3. 

Exam Kit (for recapping and revising the chapter) 

 Q234 to 244 

 

Additional tutor resources 
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By the end of this session you will know: 

 the way to analyse decisions about: make or buy, closure of a business 
segment, automation 

 how to identify relevant costs and the concept of opportunity costs 

 how analysis and calculations lead to recommendations and identify the risks 
associated with a decision 

Students need to be able to: 

 calculate relevant costs and revenues 

and answer questions relating to this area. 

  

Outcome 

Chapter 5 
Short term decision making 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness. 

Skills:  Analysis, communication, produces quality and accurate information. 

Behaviours:  Adding value, adaptability, ethics and integrity. 
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Overview 

Short term 
decision making 

Relevant 
costing 

Other types 
of decision 

Make or buy 

Different 
types of 
decision 
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1.1  Introduction 

When making a financial decision it is important to remember to work on relevant 
costing principles. 

Relevant costs and revenues are those costs and revenues that change as a direct 
result of a decision taken. 

They have the following characteristics: 

 Future – we ignore costs that have already been incurred 

 Incremental – we therefore ignore most fixed costs (unless they change 
because of the decision) and all committed costs 

 Cash flows – we ignore accounting adjustments such as depreciation. 

A key term to be aware of when considering relevant costs is: 

Opportunity 
cost 

The value of the benefit sacrificed when one course of action is 
chosen, in preference to an alternative. The opportunity cost is 
represented by the forgone potential benefit from the best 
rejected course of action.  

These costs usually become relevant when resources are 
scarce. 

 

  

Relevant costing 
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1.2  Costs that are not relevant 

Costs or revenues that can be ruled out when making a decision come under the 
following categories: 

Sunk costs Expenditure that has already been incurred and therefore will 
not be relevant to the investment decision. 

Committed 
costs 

Expenditure that will be incurred in the future, but as a result of 
decisions taken in the past that cannot now be changed.  

These are not treated as relevant costs for decision making. 

Non cash flow 
costs 

Depreciation and carrying amounts are accounting concepts, 
not actual cash flows and are not relevant costs. 

It is usually assumed that a variable cost will be relevant to a decision as when 
activity increases the total variable cost incurred increases.  There is a direct 
relationship between production activity and variable costs. 

Fixed costs tend to come under the umbrella of committed costs so are not relevant.  
Be careful though because if the fixed cost were to step up as a direct result of a 
decision taken then the extra cost would be relevant as it is an incremental cost. 
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Example 1 [M1, M2, M12, M13]  
Identify which of the following costs are relevant to the decisions specified: 

(a)  A market researcher will be paid a salary of £12,000 who is overseeing 
the development of a new product. This is a newly created post 
specifically for this new product and the salary will be a fixed cost. 

Is this cost relevant to the decision to proceed with the development of 
the product? 

The salary is a relevant cost of £12,000. Do not be fooled by the mention 
of the fact that it is a fixed cost, it is a cost that will only be incurred if the 
decision is taken to proceed with the future development of the new 
product. This is an example of a directly attributable fixed cost.  A 
directly attributable fixed cost may also be called a product specific fixed 
cost. 

(b)  A business is required to purchase a new machine to manufacture an 
established product. This will mean there will be an additional £2,500 
monthly running cost for this new machine. The new machine will save 
on labour time and the fixed overhead to be absorbed by the product will 
reduce by £100 per month. 

Are these costs relevant to the decision to purchase the new machine? 

The £2,500 additional running costs are relevant to the decision to 
purchase the new machine. The saving in overhead absorption is not 
relevant since we are not told that the total overhead expenditure will be 
altered. The saving in labour cost would be relevant but we shall assume 
that this has been accounted for in determining the additional monthly 
running costs. 
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(c)  Office cleaning expenses of £125 for next month. The office is cleaned 
by contractors and the contract can be cancelled by giving one month’s 
notice. 

Is this cost relevant to a decision to close the office? 

This is not a relevant cost for next month since it will be incurred even if 
the contract is cancelled today. If a decision is being made to close the 
office, this cost cannot be included as a saving to be made next month. 
However, it will be saved in the months after that so it will become a 
relevant cost saving from month 2 onwards. 

(d)  Expenses of £75 paid to the marketing manager. This was to reimburse 
the manager for the cost of travelling to meet a client with whom the 
company is currently negotiating a major contract. 

Is this cost relevant to the decision to continue negotiations? 

This is not a relevant cost of the decision to continue with the contract. 
The £75 is sunk and cannot be recovered even if the company does not 
proceed with the negotiations. 
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Limiting factor Products should be produced in order of contribution 
per unit of scarce resource. Covered in Chapter 3. 

Make or buy/outsourcing If the variable cost of producing the product internally 
is less than the cost of purchasing the product from 
the external market and the fixed costs are 
unavoidable, then the company should produce 
internally. 

Shutdown If the product/department is generating a positive 
contribution and the fixed costs are unavoidable, then 
it should not be shut down. 

Automation If the cost of using machinery to complete a process 
is cheaper than a manual labour process then the 
process should be automated. 

Accept or reject Calculate cost based on relevant costing principles 
and compare to revenue. 

Further processing If the incremental revenue generated through further 
processing is greater than the incremental cost of 
further processing, then the products should be 
further processed. 

 

  

Different types of decision 
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Example 2 [M1, M2, M10, M12, M13]   

A company has produced a made-to-order product for a customer at a cost of 
£50,000, which was to have been sold to the customer for £120,000. The 
customer has now gone bankrupt. 

The company has the option of converting the product into a different version 
which it estimates could be sold for £85,000. The conversion would require the 
following: 

(1) 1,000 kg of material A. The company currently has 2,500 kg in stock 
which was bought last month for £2.00 per kg, although the current 
purchase price has now increased to £2.15. Material A is regularly used 
in the company's other products. 

(2) 2,000 kg of material B. The company currently has 600 kg in stock which 
was bought last month for £3.00 per kg although the current purchase 
price is now £3.50. There is no other use for the material and it has a 
scrap value of £1.00 per kg. 

(3) 4,000 hours of skilled labour. Skilled labour is paid a fixed weekly wage 
and there is currently spare capacity sufficient to provide half the 
required hours. The remaining hours would be made up through 
overtime which would be paid at £12 per hour. 

(4) 3,000 hours of semi-skilled labour. Semi-skilled labour is paid at £6 per 
hour but is currently fully occupied on other projects. Due to union 
restrictions, staff will not work overtime and there is no other labour 
available at such short notice. Therefore, the only way to get the required 
hours is to move staff from other production. Each hour used on this 
other production currently generates contribution of £4 per hour (being 
revenue of £25, material cost of £15 and labour of £6). 

(5) A machine bought for £30,000 four years ago. The machine is currently 
being used elsewhere in the business where it generates a present value 
of £20,000; it has a scrap value of £12,000. A similar replacement 
machine could be purchased for £15,000 and would have a zero residual 
value after the conversion project. 
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(6) The project will take place in a factory which is currently empty. The 
factory is being depreciated and depreciation for the duration of the 
project will be £10,000. 

(7) The conversion project will be allocated a share of central overheads 
calculated at a rate of £4 per skilled labour hour worked. 

Complete the following to identify the relevant cost of the conversion. 

 £ 
Sales value if converted 85,000 
Material A  
(1,000 kgs @ £2.15) – replacement cost (2,150) 
Material B  
Amount in stock (600 kg @ £1) – scrap proceeds lost (600) 
Amount not in stock (1,400 kg @ £3.50) – purchase cost (4,900) 
Skilled labour  
Spare capacity 0 
Extra hours required (2,000 hrs @ £12) (24,000) 
Semi-skilled labour  
(3,000 hrs @ £10) – revenue lost – material cost saved (30,000) 
Machine – replacement cost (15,000) 
 –––––– 
Relevant value of the conversion £8,350 
 –––––– 

The original order price and cost, the central overheads and the depreciation 
are all irrelevant. 

Should the company convert the product? 

The relevant value is positive therefore the conversion should be undertaken. 
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3.1  Make or buy 

Make or buy decisions are usually one of two main types: 

 It could be as simple as; is it cheaper to make it ourselves or is it 
cheaper for someone else to do it for us? 

It’s important to remember to use relevant cost principles in this 
decision. 

 It could also be an extension of the limiting factor problem, if it is 
possible to buy in the product or component and therefore avoid 
the use of the limiting factor then we need to rank the products 
differently. 

Products should be ranked (from highest to lowest) based on the 
saving made (the difference between the buy-in cost and the 
incremental cost of internal production) per usage of the scarce 
resource. 

3.2  Qualitative factors 

Qualitative factors should be taken in to account alongside any numeric calculations, 
such as: 

 Impact on employee morale 

 Alternative use of resources 

 Quality 

 Reliability 

 Competitor reaction 

 Customer reaction 

 

  

Make or buy 
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Example 3 [M1, M2, M10, M13, E20, E21, E22, E23]  
Lout Sauces Ltd is considering whether to administer its own payroll 
department or to use an external accounting service. After some research 
they have obtained the following cost estimates for each option: 

Internal service department Cost £ 

Purchase hardware/software 3,200 p.a. 

Hardware/software maintenance 1,000 p.a. 

Accounting stationery 500 p.a. 

Part-time account clerk 12,000 p.a. 
 
External services Cost Volume 

Processing of payroll £0.50 per person 7,000 p.a. 

Processing of expense claims £0.75 per document 4,000 p.a. 

Reconciling payroll accounts £3.25 per account per month 250 accounts 

(a) Complete the following to determine the cost effectiveness of 
outsourcing the payroll department. 

The cost of doing the work internally is: £16,700. 

Internal service department Cost 

£ 

Purchase hardware/software 3,200 

Hardware/software maintenance 1,000 

Accounting stationery 500 

Part-time account clerk 12,000 

 16,700 

 Outsourcing would cost: 

 workings £ 

Processing of payroll £0.50 × 7,000 3,500 

Processing of expense claims £0.75 × 4,000 3,000 

Reconciling payroll accounts £3.25 × 250 × 12 9,750 

Total  16,250 
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(b) Based on the calculations in part (a), complete the below sentence: 

On financial grounds Lout Sauces Ltd should/should not outsource the 
work to the external accounting service. 

On financial grounds Lout Sauces Ltd should outsource the work to the 
external accounting service.  

As it is £450 pounds per year cheaper. 

(c) Identify and explain the qualitative factors that Lout Sauces should 
consider before making a final decision. 

Qualitative factors include:  

 Predicted volumes – higher volumes of expense claims will make 
outsourcing more expensive. 

 The quality of supply – the external supplier could make more errors. 

 Security of information – Lout Sauces needs to consider if they would 
be compromising their competitive advantage by letting a 3rd party 
have access to their payroll records. 
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4.1  Shutdown/Automation/Outsourcing 

A product, division or process may appear to be loss making or inefficient; and the 
business may consider shutting down the section, automating it or outsourcing it. 

The financial decision would be based on relevant costs and which option was either 
cheapest or yielded the biggest contribution. 

4.2  Qualitative factors 

Qualitative factors should be taken in to account alongside any numeric calculations, 
such as: 

 Impact on employee morale 

 Alternative use of resources 

 Quality 

 Reliability 

 Competitor reaction 

 Customer reaction 

 Loss of specialist skills 

 Confidentiality 

 
Core TYU 6 / Extension TYU 7 and 8 

  

  

Other types of decision 
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Summary 

Relevant costing 

 Future 

 Cash 

 Incremental 

 Factory space 

Decision 
making 

techniques 

Other types of 
decision 

 Shutdown 

 Automation  

 Outsourcing 

 Qualitative 
factors 

Make or buy 

 With no 
limitation 

 With 
limitations 

Different types of 
decision 

 LFA 

 Accept or reject 
order  

 Further 
processing 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Short term decision making – (Chapter 5):  
Test your understandings 4, 5 and 9 

Exam Kit (for recapping and revising the chapter) 

 Q215 to 224 and 231 to 233 

  

Additional tutor resources 
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By the end of this session you will be able to: 

 calculate moving averages, seasonal variations, trend information and index 
numbers 

 use the simple regression equation to calculate cost and calculate forecasts of 
future performance based on historic data 
and  

 know the elements of a time series, the simple regression equation and the 
concept of expected values and answer questions relating to these areas. 

 

 

  

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business Awareness. 

Skills:  Analysis, communication, planning and prioritisation, produces quality 
and accurate Information. 

Behaviours:  Adding value, proactivity, professional scepticism. 

Chapter 6 
Calculating forecasts 
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Overview 

Seasonal 
variations 
and trend 

information 

Time series 

Calculating 
forecasts 

Linear 
regression 

Indexing 

Moving 
averages 

Expected 
values 
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1.1  Introduction 

A time series is a set of values for some variable (e.g. monthly production) which 
varies with time. The set of observations will be taken at specific times, usually at 
regular intervals. Examples of figures which can be plotted as a time series are: 

 monthly rainfall in London 

 daily closing price of a share on the Stock Exchange 

 monthly revenues of an online retailer. 

1.2  Components 

Time series analysis takes historic data and breaks it down into component parts that 
are easier to extrapolate (predict future values of). In particular, it will isolate the 
underlying trend. 

Analysis of time series has revealed certain characteristic movements or variations, 
the components of the time series. Analysis of these components is essential for 
forecasting purposes. 

The four main types of component are as follows:  

 basic trend (long-term) 

 cyclical variations (medium-term) 

 seasonal variations (short-term) 

 random variations (short-term). 

 

  

Time series 
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2.1  Introduction 

Using moving averages in one of the methods that can be used to identify the 
underlying trend. 

Year Quarter Revenues 4-quarter moving 
average 

Centred moving 
average order 4 

  £ £ £ 

20X4 1 3,000   

     

 2 5,000   

   4,500  

 3 5,000  5,000 

   5,500  

 4 5,000  6,000 

   6,500  

20X5 1 7,000  7,000 

   7,500  

 2 9,000  8,000 

   8,500  

 3 9,000   

     

 4 9,000   

Note: The 4-quarter approach is more complicated than we would expect to see in 
the assessment, but is shown for reference. 

 

  

Moving averages 
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Example 1 [M1, M2, M12, M13]   
A national chain of takeaways analyses its sales volumes of pizzas using time 
series analysis. Enter the appropriate three month moving average for pizza 
units in the table below: 

Month Pizza sales (units) 
Three month moving 

average (units) 

June 6,000,342  

July 5,997,567 6,100,000 

August 6,302,091 6,350,000 

September 6,750,342 6,600,000 

October 6,747,567 6,850,000 

November 7,052,091 7,100,000 

December 7,500,342  
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 Trend line 

 Actual points observed 

Difference between the trend line and the actual points observed  
 = Seasonal variations 

ADDITIVE model: ACTUAL = TREND + SEASONAL VARIATION 

(Or rearranged: TREND = ACTUAL – SEASONAL VARIATION) 

 

  

0

50

100

150

200

250

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

£
0
0
0
s

Engine sales

Monthly sales

Trend information and seasonal 
variations 
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Example 2 [M1, M2]  
An organisation that manufactures chocolate bars has an underlying sales 
trend that shows sales increasing by 100,000 units each month. 

The seasonal variation for December, January and February is +1,168,932 –
1,406,987 and +500,654 respectively. The underlying trend in November is 
10,000,000 

Using the three month moving average trend and the seasonal variation, 
calculate the forecast sales for the next three months: 

Month Trend 
(units) 

Seasonal 
variation 
(units) 

Forecast 
chocolate 

sales (units) 

December 10,100,000 +1,168,932 11,268,932 

January 10,200,000 -1,406,987 8,793,013 

February 10,300,000 +500,654 10,800,654 
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Foundation TYU 1/ Extension TYU 3 

  

  

Example 3 [M1, M2, M13]  
The average purchase price per tonne of materials, together with its 
estimated seasonal variation, is as below: 

 Q1 Q2 Q3 Q4 

Average 
price 

£400 £440 £496 £544 

Seasonal 
variation 

–£4 –£8 +£4 +£8 

Calculate the trend and increase in prices. 

 Q1 Q2 Q3 Q4 

Average 
price 

£400 £440 £496 £544 

Seasonal 
variation 

–£4 –£8 +£4 +£8 

Actual – SV 
= Trend 

£400 – (–£4) 
= £404 

£440 – (–£8) 
= £448 

£496 – (+£4) 
= £492 

£544 – (+£8)  
= £536 

Increase in 
prices 

 £448 – £404  
= £44 

£492 – £448  
= £44 

£536 – £492  
= £44 

The trend in prices is an increase of £44 per quarter. 
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4.1  Introduction 

A method of ascertaining a trend is using the ‘line of best fit’ 

 

 

 

Y = a + bX 

Where: 

Y = dependent variable 

a = fixed element 

b = variable element 

X = independent variable 

 

  

Linear regression 
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Example 4 [M1, M2, M12, M13]  
A Production Director has asked for your help. He/she has been given an 
equation and information to estimate the cost of tarmac for the next three 
months.  

The equation is Y = a + bX, where: 

X is the time period in months  

(the value for X in April 2012 is 10 and May 2012 is 11) 

Y is the cost of tarmac per tonne 

The constant ‘a’ = 15 and the constant ‘b’ = 2.  

The cost of tarmac is set on the first day of each month and is not changed 
during the month.  

The cost of tarmac in May 2012 was £37 per tonne. 

The expected price of tarmac per tonne for June 2012 and for July 2012 
is: 

a + b X Y 

May = 15 + (2 × 11) £37 (per question) 

June = 15 + (2 × 12) £39 

July = 15 + (2 × 13) £41 
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Example 5 [M1, M2, M10, M12, M13]   
The national takeaway chains costs vary in a linear manner, and can be 
expressed using the regression equation y = a + bx, where x = number of 
pizzas sold. 

The total costs for 6,000,000 pizzas and 7,500,000 pizzas are £10,000,000 
and £11,875,000. 

Calculate the values of a and b.  

Value of a (nearest £) £2,500,000 

Value of b (to 2 DP) £1.25 

Change in cost = £11,875,000 – £10,000,000 = £1,875,000 

Change in output = 7,500,000 – 6,000,000 = 1,500,000 

Variable cost per unit = £1,875,000/1,500,000 = £1.25 

Fixed cost, using the low level: 

Fixed cost = 10,000,000 – (6,000,000 × £1.25) = £2,500,000 

In the first three months of next year they are forecasting to sell 5,500,000 
pizzas, 5,750,000 pizzas and 6,500,000 pizzas respectively.  

Forecast the costs for each month for the next quarter. 

Month (pizza 
sales in units) 

Variable cost 
£ 

Fixed cost 
£ 

Total cost 
£ 

5,500,000 6,875,000 2,500,000 9,375,000 

5,750,000 7,187,500 2,500,000 9,687,500 

6,500,000 8,125,000 2,500,000 10,625,000 



Applied Management Accounting 

 

94 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Indexing 

A method of 
ascertaining a trend 

Choose a BASE period and 
allocate an index of 100 

Convert each other period into  
an index number using: 

Index = 
Current period figure

Base period figure
 × 100 
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Example 6 [M1, M2, M6, M10, M12]  
A company has provided the following information: 

 October November December 

Total cost £1,250 £1,390 £1,610 

Quantity purchased 1,000 kg 1,100 kg 1,200 kg 

Calculate the cost indices (to 2 decimal places) for October, November 
and December based upon the October price being the base month: 

 October November December 

Total cost £1,250 £1,390 £1,610 

Quantity purchased 1,000 kg 1,100 kg 1,200 kg 

Cost per kg 1.250 1.264 1.342 

Current period

Base period
 

1.250

1.250
 × 100 

1.264

1.250
 × 100 

1.342

1.250
 × 100 

Index 100.00 101.12 107.36 
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Example 7 [M1, M2, M5, M10, M11, M12, M13]   
Docklown paid £18 per litre for a key ingredient in February 20X0, which is 
the base month. In October, the index is expected to have risen to 115. 

Calculate the forecast price per litre in October 20X0. Give your answer 
to two decimal places. 

Price per litre Oct 20X0 £20.70 

115/100 × £18 = £20.70 

Docklown use another ingredient, the index numbers for the first four months 
of 20X1 are shown in the table below. 

Time period Jan X1 Feb X1 Mar X1 Apr X1 

Index number 113 115 114 119 

The base period is currently Jan 20X0, but Docklown have decided to rebase 
the index numbers with Jan X1 as the new base, 

Complete the table below to show the reindexed numbers. Give your 
answer to two decimal places. 

Time period Jan X1 Feb X1 Mar X1 Apr X1 

Index number 100.00 101.77 100.88 105.31 

Jan X1 = 113/113 × 100 = 100.00 

Feb X1 = 115/113 × 100 = 101.77 

Mar X1 = 114/113 × 100 = 100.88 

April X1 = 119/113 × 100= 105.31 

The price per kg of this rebased product is forecast to be £12 in Feb X1. 

What is the price forecast to be in April X1? Give your answer to two 
decimal places. 

Price per kg April 20X1 £12.42 

105.31/101.77 × £12 = £12.41741181 
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6.1  Introduction 

An expected value summarises all the different possible outcomes by calculating a 
single weighted average. It is the long run average (mean). 

6.2  Expected value formula 

 

  

 

 

 

 

 

 

 

 

  

Expected values 

EV = ∑px 

EV (Expected 
value) 

= long run 
weighted 
average 

p =  
the probability of the 
outcome occurring 

future outcome 

x = 
the future outcome 
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Note: Calculation of expected values is not included in the syllabus specification for 
AMAC, it is included here to help understanding. 

 

  

Example 8 [M1, M2, M3, M10, M13, M27]  

A company is considering launching a new product. It has identified the 
following four possible outcomes and associated probabilities: 

Profit / 
(loss) £ 

Probability 

(10,000) 0.10 

46,000 0.30 

80,000 0.50 

120,000 0.10 

Calculate the expected outcome from launching the product.  

Solution 

x P Px 

(10,000) 0.10 (1,000) 

46,000 0.30 13,800 

80,000 0.50 40,000 

120,000 0.10 12,000 

  ––––––– 

 Expected value 64,800 
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6.3  Advantages 

 Takes uncertainty into account by considering the probability of each possible 
outcome and using this information to calculate an expected value. 

 The information is reduced to a single number resulting in easier decisions. 

 Calculations are relatively simple. 

6.4  Disadvantages 

 The probabilities used are generally based on historic outcomes or are very 
subjective. 

 The EV is merely a weighted average and therefore has little meaning for a 
one-off project. 

 The EV gives no indication of the dispersion of possible outcomes about the 
EV, i.e. the risk. 

 The EV may not correspond to any of the actual possible outcomes. 
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Summary 

Expected values 

 A long run 
average  

 Simplifies 
decision 
making  

Time series 

 ACTUAL = TREND + SEASONAL VARIATION 

Or 

 TREND = ACTUAL – SEASONAL VARIATION 

Calculating 
forecasts 

Linear regression 

 Y = a + bX 

Indexing 

 Index = 
Current period figure

Base period figure
 × 100 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Calculating forecasts – (Chapter 6):  
Test your understandings 2, 4 and 5 to 10 

Exam Kit (for recapping and revising the chapter) 

 Q16 to 19 and 285 to 314 

 

Additional tutor resources 
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By the end of this session you should be able to: 

 identify budgetary responsibilities and accountabilities 

 discuss the use of budgeting for planning, coordinating, authorising and cost 
control 

 discuss how budgeting can promote effective, ethical and focused management 
and answer questions relating to these areas. 

 

Chapter 7 
Introduction to budgeting 

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business Awareness. 

Skills:  Analysis, planning and prioritisation, produces quality and accurate 
information. 

Behaviours:  Adding value, proactivity. 
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Purposes of 
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The stages in 
budget preparation 

INTRODUCTION 
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Responsibility 
accounting 

Sources of 
information 
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1.1  Budget theory  

A budget is a quantitative expression of a plan of action prepared in 
advance of the period to which it relates. 

 Budgets give an idea of the costs and revenues that are expected 
to be incurred or earned in future periods. 

Most organisations prepare budgets for the business as a whole. The following 
budgets may also be prepared by organisations: 

 Departmental budgets 

 Functional budgets (for sales, production, expenditure and so on) 

 Profit or Loss account (in order to determine the expected future profits) 

 Cash budgets (in order to determine future cash flows) 

 

   

The purposes of budgeting 
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1.2  Purposes of budgeting 

The main aims of budgeting are as follows: 

 Planning for the future – in line with the objectives of the 
organisation 

 Controlling costs – by comparing the plan of the budget with the 
actual results and investigating significant differences between the 
two 

 Co-ordination of the different activities of the business by 
ensuring that managers are working towards the same common 
goal (as stated in the budget) 

 Communication – budgets communicate the targets of the 
organisation to individual managers 

 Motivation – budgets can motivate managers by encouraging 
them to beat targets or budgets set at the beginning of the budget 
period. Bonuses are often based on ‘beating budgets’. Budgets, if 
badly set, can also demotivate employees 

 Evaluation – the performance of managers is often judged by 
looking at how well the manager has performed ‘against budget’ 

 Authorisation – budgets act as a form of authorisation of 
expenditure 

 Resource allocation – especially if resources are in scarce 
supply. 
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Example 1 [E13]  

Which ONE of the following statements is correct? 

A There is no need to create a cash budget as organisation generally have 
so much money it is a waste of time 

B A budget is a quantitative expression of a plan of action prepared in 
advance of the period to which it relates 

C Very few organisations bother with budgets as they are considered to be 
an expensive waste of time. 

D One of the main aims of budgets is to make sure that every single penny 
the organisation has is spent during the period. 

The correct answer is B 
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2.1  How are budgets prepared?  

 Long-term objectives 

– of an organisation must be defined so that the budgets prepared are 
working towards the goals of the business. 

 Budget committee 

– is formed – a typical budget committee is made up of the Chief Executive, 
Budget Officer (Management Accountant) and departmental or functional 
heads (sales manager, purchasing manager, production manager and so 
on). The budget committee is responsible for communicating policy 
guidelines to the people who prepare the budgets and for setting and 
approving budgets. The committee reviews and authorises (or not) each 
budget; it agrees planning assumptions for budget preparation.  

 Each function or division in the business should be represented on the 
budget committee. 

 Budget manual 

– is produced – an organisation’s budget manual sets out instructions 
relating to the preparation and use of budgets. It also gives details of the 
responsibilities of those involved in the budgeting process, including an 
organisation chart and a list of budget holders. 

 Limiting factor 

– is identified – in budgeting, the limiting factor is known as the principal 
budget factor. Generally, there will be one factor that will limit the activity of 
an organisation in a given period. It is usually sales that limit an 
organisation’s performance, but it could be anything else, for example, the 
availability of special labour skills. If sales is the principal budget factor, 
then the sales budget must be produced first. 

 Other functional budgets 

– are produced. 

  

The stages in budget preparation 
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The entire budget preparation process may take several weeks or months to 
complete. The final stages are as follows: 

(1) Initial budgets are prepared 

– Budget managers may sometimes try to build in an element of budget 
slack – this is a deliberate over-estimation of costs or under-estimation of 
revenues which can make it easier for managers to achieve their targets. 

(2) Initial budgets are reviewed 

– and integrated into the complete budget system. 

(3) Master budget is prepared 

– After any necessary adjustments are made to initial budgets, they are 
accepted and the master budget is prepared (budgeted profit or loss 
account, balance sheet and cash flow). This master budget is then shown 
to top management for final approval. 

(4) Comparisons between budgets and actual results 

– Budgets are reviewed regularly. Comparisons between budgets and actual 
results are carried out and any differences arising are known as variances. 
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2.2  Budget preparation 

The preparation of budgets involves the following seven steps and is 
illustrated as follows. 

 

 

  

Example 2 [E13]  

Which ONE of the following is the responsibility of the budget committee? 

A Calculating the cash budget for each department within a multinational 
organisation 

B Communicating policy guidelines to the people who prepare the budgets 
and for setting and approving budgets 

C Calculating deviations from budgeted plans and working out the reasons 
for these deviations 

D Communicating with customers and suppliers about payment plans for 
outstanding receivables and payables 

The correct answer is B 
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 The diagram shown is based on sales being the principal budget factor. 

 Remember that if labour were the principal budget factor, then the labour 
budget would be produced first and this would determine the production budget. 

 Once the production budget has been determined then the remaining functional 
budgets can be prepared. 

 

 

 

  

Example 3 [E13]  

A principal budget factor is: 

A the highest value item of cost 

B a factor that limits the activities of an undertaking 

C a factor common to all budget centres 

D a factor controllable by the manager of the budget centre. 

The correct answer is B 
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3.1  The purpose  

The aim of a responsibility accounting system is to motivate management at all levels 
to work towards the company’s objectives with the minimum of direction.  

The entire organisation will be divided into various responsibility centres. Each 
responsibility centre is held by a manager or Head of centre, who has been assigned 
the responsibility of his/her department budget. 

Each responsibility centre should be classified into one of the following categories: 

 

 

  

Investment 
centre

Cost 
centre

Profit 
centre

Revenue 
centre

Responsibility accounting 
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3.2  Revenue centre 

Revenue centres usually have authority over sales only and no control over costs. 
The manager in revenue centre is accountable for revenue only. 

For example, the bar area in a hotel. 

3.3  Expense (or cost) centre 

Cost centres usually produce goods or provide services to other parts of the 
company. Because they only make goods or services, they have no control over 
sales prices and therefore can be evaluated based only on their total costs. 

For example, the Human Resources department. 

3.4  Profit centre 

Profit centres are like businesses within a larger business. Their managers enjoy 
control over their own revenues and expenses. 

Profit centres are evaluated based on controllable margin – the difference between 
controllable revenues and controllable costs.  

For example, the sales department. 

3.5  Investment centre 

Managers of investment centres have authority over – and are held responsible for – 
revenues, expenses, and investments made in their centres.  

The regional manager of a number of divisions needs to make decisions regarding 
the best use of resources in order to maximise the company’s return on invested 
capital. This manager, if responsible for non-current asset decisions, is accountable 
for the activities within an investment centre. 
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3.6  Classification and allocation 

If there is a production department, a marketing department and an administration 
department, the organisation’s budget will need to include a production budget, a 
marketing budget and an administration budget. 

In the AMAC assessment, you may be asked to classify and allocate cost and 
revenue data to the correct responsibility centre, or to the correct budget.  

For example, the ‘advertising’ costs should be placed into their appropriate budget, 
which is ‘Marketing’. 
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Example 4 [E13]   
Place the following items of revenue or costs into their appropriate budget. 
Your options are:  

 the ‘Cost of production’ budget 

 the ‘Personnel’ budget 

 the ‘Marketing’ budget 

 the ‘Maintenance’ budget 

 or the ‘Capital expenditure’ budget. 

Cost or revenue Budget 

Production wages Cost of production 

Printing recruitment application forms Personnel 

Customer demand survey Marketing 

Raw material usage Cost of production 

Spare parts for production machines Maintenance 

Warehouse extension Capital expenditure 

Commission paid to sales staff Marketing 
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Example 5 [E13]   
State which budget should be used to take into account of each of the 
following anticipated situations. 

Your options are the ‘Production’ budget, the ‘Raw Materials Purchases’ 
budget, the ‘Raw materials utilisation’ budget, or the ‘Direct Labour utilisation’ 
budget. 

Situation Budget 

Reduction in finished goods inventory Production budget 

Deterioration of raw materials whilst in 
storage 

Raw materials purchases budget 

Rejection of finished goods at final 
inspection 

Production budget 

Spillage of raw materials during 
production 

Raw materials utilisation budget 

Direct labour working at 80% standard 
efficiency level 

Direct labour utilisation budget 

Increased demand for finished goods Production budget (via sales budget) 

Increase in raw material inventory Raw materials purchases budget 
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4.1  Introduction 

There are basically two ways in which a budget can be set: from top down (imposed) 
or from the bottom up (participatory). 

4.2  Top-down (imposed) 

Under this approach the budget is set by senior management within the organisation 
and passed down the chain. 

  

Quick Lack of local knowledge 

Greater experience of budget 
preparation 

Lack of local ownership 

Awareness of corporate strategy Organisational goals may not be 
accepted 

Improved co-ordination between plans 
and objectives 

Management initiative may be stifled 

4.3  Bottom–up (participative) 

Detailed budgets prepared by functional managers are collated to form a master 
budget. 

  

Ownership of the budget Budgetary slack built in 

Increased motivation Time consuming 

More realistic budgets Managers may not coordinate their own 
plans with those of other departments 

Co-ordination and co-operation between 
budget setters 

 

  

Participation in budget setting process 
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Example 6 [E13]  

Which ONE of the following statements is true? 

A Imposed budgeting is often referred to as bottom up budgeting 

B An advantage of top down budgeting is improved co-ordination between 
plans and objectives 

C Participation in budgeting is often referred to as top-down budgeting 

D A disadvantage of bottom up budgeting is that there is a lack of local 
knowledge and ownership. 

The correct answer is B 
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5.1  Introduction 

When preparing for a budgeting exercise, accounting technicians must identify 
internal and external sources of information. It is important to understand the impact 
of the external environment on costs, prices, demand, availability of resources and 
availability and cost of finance. 

Management must monitor a wide range of external sources of information so that 
their decisions on managing costs and setting prices fit in with the prevailing 
environment. 

Information may be quantitative or qualitative and financial or non-financial. It is 
mainly needed: 

 to assist management in planning the most effective use of resources, such as 
labour and materials 

 to assist management in decision-making (i.e. choosing between alternative 
courses of action), for example whether to make a product or purchase it from 
an outside supplier 

 to aid management in controlling day-to-day operations, for example by 
comparing actual results with those planned. 

Sources of information can be split into INTERNAL and EXTERNAL sources: In 
considering information we can distinguish between that information which is internal 
to the organisation and that which is external. 

This distinction will have implications for the methods and techniques considered for 
the collection of information. 

You must be able to suggest an appropriate, reliable source for each piece of 
information required in budget construction. 

 

  

Sources of data 
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5.2  Internal sources of information 

You must be able to demonstrate that you know which internal source, or which 
member of the organisation to go to for any specified data. 

Examples of internal sources of information are:  

 Financial information can be obtained from accounting records and inventory 
holding data.  

 The sales ledger holds information about the number and value of invoices, the 
volume of sales, the volume of sales analysed by customer, the value of sales 
analysed by product.  

 The purchase ledger holds information about the number and value of invoices; 
the value of purchases analysed by supplier.  

 The non-current assets register holds data about dates of purchase, initial cost, 
location of the asset, depreciation method and rate, service history, and 
production capacity.  

 The sales and marketing department can provide information about the types of 
customers and market research results.  

 The HR department/The payroll system holds information about the number of 
employees, the number of hours worked, the output achieved, the wages 
earned, the amount of NIC/PAYE tax deducted.  

 The Operations Director/Production planning manager holds data about 
machine breakdown times and number of rejected units.  

 Management accounting data includes information such as that contained in a 
SWOT Analysis.  
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Example 7 [E13]   
You are the company’s budget accountant. Who do you need to contact in 
each of the following situations? 

Select from: 

1 Factory capital project manager 

2 HR manager 

3 Sales director 

4 Purchasing manager 

5 Finance director 

6 Marketing manager 

You want to forecast possible wage 
demands for next year 

HR manager 

You want to forecast the volume of sales 
in North West region 

Sales director 

You want to know details of expected 
future material costs 

Purchasing manager 

You want to know when the factory 
extension will be operational 

Factory capital project manager 

You want to know the cost of next year’s 
advertising campaign 

Marketing manager 
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5.3  External sources of data 

Examples of external sources of information are:  

 The Government's National Statistics (www.statistics.gov.uk); Her Majesty's 
Customs and Revenue publications. Industry statistics. 

 Taxation policy. 

 Inflation rates. 

 Demographic statistics. 

 Forecasts for economic growth.  

 Market research/Customers’ product requirements. 

 Price sensitivity. 

 Price lists and quotations from suppliers and competitors.  

 The Financial Times, newspapers and journals: Share price, Information on 
competitors, Technological developments, National and market surveys. 

 Government reports on particular industries. 

 Reports prepared by international bodies, such as the UN, OECD and EU. 

 Commercial publications dealing with economic matters of particular industries. 

 Publications by trade associations and professional organisations. 

 Statistics from advertising agencies. 

 A Trade Union representative/employees groups wage demands. 

 Banks: Information on potential customers. 

 Information on national markets. 

 Internet: almost everything via databases (public and private), discussion 
groups and mailing lists. 

For the purpose of this exam, students will not be expected to have a detailed 
knowledge of, for example, every government statistical publication. 

  



Applied Management Accounting 

 

126 
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Example 8 [E13]   
Select where (or from whom) each of the following sources of information 
might typically be obtained. 

Select from: 

1 These will be reported in the financial press, the trade press, and on the 
Internet. 

2 This is collected on behalf of the Government, and available through 
censuses. 

3 The management account should have these on file. 

4 This internal data will probably be held by the Sales Manager, although 
the Management Accountant will also have a copy. 

5 Published on behalf of the Government, and reproduced in various 
printed and electronic forms. 

6 Trade Press, or Trade Association Database. 

Monthly management 
accounts 

The management account should have these on 
file. 

Industry Average 
Performance Indicators  

Trade Press, or Trade Association Database. 

Retail Price Index  Published on behalf of the Government, and 
reproduced in various printed and electronic 
forms. 

Historical sales data  This internal data will probably be held bythe 
Sales Manager, although the Management 
Accountant will also have a copy. 

Developments affecting 
competitors  

These will be reported in the financial press, the 
trade press, and on the Internet. 

Regional population 
data 

This is collected on behalf of the Government, 
and available through censuses. 
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5.4  Comprehensive example 

In the exam, you will be asked to match each type of data with its appropriate source. 
For example, link the type of data on the left to the appropriate source on the right: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Competitors’ 
prices 

Competitors’ 
wage rates 

Prices index in the 
country in which 

we operate 

Financial 
Times 

Trades 
Unions 

Trade 
Association 

Internet website/ 
browser 

Statistics 
published by the 
Government (e.g. 
Office for National 

Statistics) 
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6.1  Rolling and periodic budgets 

A rolling budget is a ‘budget continuously updated by adding a 
further accounting period (month or quarter) when the earliest 
accounting period has expired. Its use is particularly beneficial where 
future costs and/or activities cannot be forecast accurately.' 

For example, a budget may initially be prepared for January to December. At the end 
of the first quarter, that is, at the end of March, year 1, the first quarter’s budget is 
deleted. A further quarter is then added to the end of the remaining budget, for 
January to March, year 2. The remaining portion of the original budget is updated to 
reflect current conditions. This means that managers have a full year’s budget always 
available and the rolling process forces them continually to plan ahead. 

A system of rolling budgets is also known as continuous budgeting. 

 

 

 

 

 

 

 

 

 

  

Approaches to budgeting 

 More accurate 

 Up to date 

 Always 9–12 
months ahead 

Advantages 

 More time and 
effort 

 Continually 
budgeting 

 No fixed budget 
to compare 
against 

Disadvantages 
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6.2  Periodic budgets 

A periodic budget shows the costs and revenue for one period of time, e.g. one year 
and is updated on a periodic basis, e.g. every 12 months. 

6.3  Incremental budgeting 

Incremental budgeting is 'a method of budgeting based on the 
previous budget or actual results, adjusting for known changes and 
inflation, for example'. 

The traditional approach to budgeting is to take the previous year's budget and to 
add on a percentage to allow for inflation and other cost increases. In times of 
recession, the opposite process will take place, i.e. last year's budget minus a certain 
percentage. 

 

 

 

 

 

 

 

 

 

  

 Easy 

 Quick 

 Less likely to 
miss items 

Advantages 

 No justifications 
required 

 Managers will 
ensure they 
spend the whole 
budget 

 Budgetary slack 

Disadvantages 
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Example 9 [E13]  

A periodic budget is: 

A a budget that is updated regularly to make sure that each period is up to 
date and accurately reflects the period of the budget 

B a budget that is created for one period of time and is updated on a 
periodic basis. 

C a budget where a period is planned for by adjusting the previous period 
for known changes relating to that period 

D often referred to as continuous budgeting as the periods are constantly 
changing. 

The correct answer is B 
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6.4  Zero-based budgeting 

Zero-based budgeting (ZBB) was developed as an alternative to the incremental 
approach. 

Zero-based budgeting is a ‘method of budgeting that requires all 
costs to be specifically justified by the benefits expected.’ 

Zero-based budgeting is so called because it requires each budget to be prepared 
and justified from zero, instead of simply using last year’s budget or actual results as 
a base. Incremental levels of expenditure on each activity are evaluated according to 
the resulting incremental benefits. Available resources are then allocated where they 
can be used most effectively. 

 

 

 

 

 

 

 

 

6.5  Activity based budgeting (ABB) 

ABB is defined as ‘a method of budgeting based on an activity 
framework and utilising cost driver data in the budget-setting and 
variance feedback processes’. 

Put more simply, preparing budgets using overhead costs from activity based costing 
methodology.  

 

  

 Avoids waste  

 Managers 
consider 
alternatives 

 Effective 
resource 
allocation 

Advantages 

 Difficult to justify 
each cost 

 Time consuming 

 Requires skills 

Disadvantages 
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Example 10 [E13]  

An advantage of ZBB is: 

A that it can be hard to justify every single cost 

B that is highlights the cost of overhead activities and aids understanding of 
the causes of overhead costs 

C that as each budget needs to be justified a manager considers if there 
are better ways of carrying out an activity 

D that it is time consuming to carry out 

The correct answer is C 

 Highlights the 
cost of overhead 
activities 

 Controlling the 
drivers of cost 
should lead to 
better 
management of 
cost 

 Can provide 
useful 
information for 
TQM 

Advantages 

 Time consuming 

 Difficult to 
identify drivers 
for some 
overhead costs 

 In the short term 
many overhead 
costs are not 
controllable and 
do not vary 
directly with the 
volume of 
activity for the 
cost driver 

Disadvantages 
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6.6  Priority budgeting 

Priority-based budgeting is designed to produce a competitively 
ranked listing of high to low priority discrete bids for resources which 
are called "decision packages". 

It is similar to zero-based budgeting but does not require a zero assumption, as a 
result it also has similar advantages and disadvantages, although, without the zero 
assumption it should be slightly less time consuming. 

6.7  Contingency budgeting 

A contingency budget is where an organisation plans to set money 
aside, which can then be used to cover unexpected costs during the 
period. 

The money in a contingency budget is not allocated to one specific area of a project 
or the organisation, it is essentially a form of internal insurance against additional and 
unexpected costs. 

 

 

 

 

 

 

 

 

 

 

 

  

 Better risk 
assessment 

 Aids business 
continuity in 
uncertain times 

 Forces 
manager to look 
ahead 

 Reduction in 
finance charges 

Advantages 

 Using the 
contingencies as 
slack 

 Deliberate over 
or under 
estimation 

 May reduce the 
availability cash, 
labour or 
materials for 
other parts of 
the business 

Disadvantages 
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Example 11 [E13]  

Which of the following would be seen as a disadvantage of using 
participative budgeting? 

A The budget preparer will have better information than central 
management 

B The budget preparer will be able to make budget targets more easily 
attainable 

C The budget preparer is more likely to be motivated to achieve the budget 

D Experience gained by the budget preparer will be more useful to the 
business in the long term 

Solution 

B 

The other points are likely to be advantages of participative budgeting. 



Applied Management Accounting 

 

136 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Summary 

Participation in the 
budget setting process 

 Top down 
(imposed) 

 Bottom up 
(participative) 

Purposes of budgeting 

 Co-ordination 

 Responsibility/Authorisation 

 Utilisation/Resource allocation 

 Motivation 

 Planning 

 Control 

 Evaluation 

 Communication 

Introduction to 
budgeting 

Sources of 
information 

 Internal  

 External 

Responsibility 
accounting 

 Revenue centre 

 Cost centre 

 Profit centre 

 Investment centre 

The stages in budget preparation 

 Long term objectives 

 Budget committee/manual 

 Limiting factor and functional budgets 

 Initial budgets prepared/reviewed 

 Master budgets 

 Comparing actual V budget 

Approaches to 
budgeting 

 Incremental 

 Periodic 

 Rolling 

 Zero based 

 Activity based 

 Priority 

 Contingency 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Introduction to budgeting – (Chapter 7):  
Test your understandings 1 – 5 

Exam Kit (for recapping and revising the chapter) 

 Q1 to 15 

  

Additional tutor resources 
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By the end of this session you should be able to: 

 carry out calculations for the key parts of the budgetary process, from the 
various functional budgets to cash budgets, 

 discuss the importance of cash budgets and actions to take regarding the cash 
position 

and answer questions relating to these areas. 

 

Chapter 8 
Budgeting processes 

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness. 

Skills:  Analysis, planning and prioritisation, produces quality and accurate 
Information. 

Behaviours:  Adding value, proactivity. 
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Overview 

Typical format of 
a cash budget 

Cash budgets 
in the budget 

creation 
process 

Functional 
budgets 

BUDGETING 
PROCESSES 

Comprehensive 
functional budget 

example 

The importance 
of cash budgets 

Comprehensive 
cash budget 

example 
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The sales budget is calculated as sales volume × selling price 

 

1.1  Sales budgets 

For most organisations, the principal budget factor is usually sales volume.  

The sales budget is therefore the primary budget from which the majority of other 
budgets are derived. 

 

 

 

At the beginning of the accounting period, it is based on forecast sales. 

 

 

  

Example 1 [M1, M2, M12, M13]  
Calculate the sales revenue for April, using the budgeted unit data: 

Budgeted units Year April 

Units sold 220,000 18,330 

Units produced 230,000 18,000 

   

Budget in £ Year April 

Sales revenue £1,320,000 £109,980 

Budgeted selling price = £1,320,000/220,000 units sold = £6 per unit. 

In April, £6 selling price × 18,330 units sold = £109,980. 

Functional budgets 
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Budgeted production = forecast sales + Closing inventory – 
Opening inventory 

1.2  Production budgets and inventory adjustment 

When considering inventory we must simply remember that an increase 
in inventory during the period means more input than output, and a 
decrease less input than output. 

 

 

 
 

 

  

Example 2 [M1, M2, M12, M13]  
A business operates a 20 day period. It has budgeted sales of 3,500 units and 
3,600 units of product Wye for periods 1 and 2 respectively.  

The inventory at the start of period 1 is 1,050 units.  

The production manager has decided he/she wants to start holding inventory 
equivalent to just 5 days sales volume of the next period.  

The closing inventory at the end of Period 1 will be 900 units and the 
production volume will be 3,350 units. 

Workings:  

5 days sales of Period 2 = (5/20) × Period 2 sales of 3,600 units 

5 days sales of Period 2 = 900 units 

To calculate production volume of Period 1, we apply the equation: 

Forecast sales 3,500 units + Closing Inventory 900 units – Opening Inventory 
1,050 units = 3,350 units. 



Budgeting processes : Chapter 8 

 

143 

Material usage = Usage per unit × units produced 

1.3  Material budgets: Material usage 

 

 

 

 

 

  

Example 3 [M1, M2, M12, M13]  
Calculate the material cost budget for April, using the budgeted unit data: 

Budgeted units Year April 

Units sold 220,000 18,330 

Units produced 230,000 18,000 

   

Budget in £ Year April 

Material used £460,000 £36,000 

Budgeted material cost per unit = £460,000/230,000 = £2.00 per unit. 

In April, £2.00 material cost per unit × 18,000 units produced = £36,000 
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Materials purchases budget = Forecast materials usage + 
closing inventory – opening inventory 

1.4  Inventory adjustment for materials 

 

 

 

 

 

  

Example 4 [M1, M2, M12, M13]  
Raw material usage is 6 kg per unit of finished product. Raw material 
inventory is 1,000 kg at the beginning of January and we expect new inventory 
procedures to reduce this by half during the month.  

January sales are expected to be 2,000 units, with opening stocks of 200 units 
and closing stocks of 500 units. 

What is the budgeted raw material usage and raw material purchases for 
January? 

Production = 2,000 + 500 – 200 = 2,300 units 

Raw material usage = 2,300 × 6 kgs = 13,800 kgs 

Raw material purchases = 13,800 + 500 – 1,000 = 13,300 kgs 
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1.5  Allowing for waste 

If we expect to lose part of our input, we must reflect that in production 
and raw material budgets. 

 

 

  

Example 5 [M1, M2, M12]  
Look at the quarterly production requirements for Product ‘Ping’ in the table 
below. 10% of production fails the quality checks, and must be scrapped. How 
many items of Ping must be manufactured, in order to allow for waste? 

 Month 1 Month 2 Month 3 

Required units 72,000 90,000 81,000 

Manufactured units 80,000 (*) 100,000 90,000 

(*) 72,000 required units/(1 – 10%) = 80,000 
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Example 6 [M1, M2, M12]   
Complete the following production forecast for product F. Do not show 
decimals. Round any decimal figures to the nearest whole number of units. 

Closing inventory should be 15% of the following week’s sales volume. 10% of 
all production fails quality control checks, and is rejected. 

Production (units) Week 1 Week 2 Week 3 Week 4 Week 5 

Sales volume 12,200 12,400 12,000 11,500 11,200 

Opening inventory 1,750 1,860 1,800 1,725  

Closing inventory 1,860 
(W1) 

1,800 1,725 1,680  

Saleable production 12,310 12,340 11,925 11,455  

Rejected production 1,368 1,371 1,325 1,273  

Total manufactured 
units 

13,678 
(W2) 

 
13,711 

 
13,250 

 
12,728 

 

(W1) 12,400 × 0.15 = 1,860 

(W2) 12,310 is 90% of total manufactured units, therefore total manufactured 
units = 12,310/0.9 = 13,677.778 or 13,678 to the nearest whole unit. 
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Example 7 [M1, M2, M12]  
This task is about calculating material purchases. 

4,000 items of product N are to be manufactured in April. Each requires 9 
litres of raw material. 

10% of raw material is wasted during manufacture. 

The opening inventory will be 7,600 litres. 

The closing inventory will be 6,800 litres. 

How many litres will be used in production? 

Do not show decimals; Round to the nearest whole number, if necessary. 

4,000 items × 9 litres = 36,000 litres will be needed for production, as well as 
the ‘wasted’ litres. 

Total litres needed = 40,000 litres 

How many litres must be purchased? 

Do not show decimals; Round to the nearest whole number, if necessary. 

40,000 total litres needed in production – opening inventory 7,600 litres + 
closing inventory 6,800 litres = 39,200 litres. 
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1.6  Labour budgets  

Candidates must be able to prepare budgets for labour – employees 
and other resources.  

First, a ‘basic time’ hourly rate is needed to calculate a basic labour cost 
in a working schedule. 

Secondly, overtime hours may be needed, and will often incur a 
premium.  

 

 

  

Example 8 [M1, M2, M12, M13]  
Overtime could be paid at time and a half (50% more than the basic rate) and 
the overall working schedule presented as follows:  

Labour Hours £ 

Basic time at £12 per hour 1,600 19,200 

Overtime 400 7,200 

Total 2,000 26,400 
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Example 9 [M1, M2, M12]  
This task is about calculating overtime hours. 3,280 items of product M are to 
be manufactured in May.  

Each one takes 45 minutes to produce; 12 staff will each work 180 basic 
hours. 

How many overtime hours must be worked to complete the production?  

In order to work out how many overtime hours must be worked to complete the 
production, we need to compare the number of hours available with the 
number of hours needed. 

Number of hours available: 12 staff × 180 hours = 2,160 hours are available. 

Number of hours needed: 3,280 items × (45 minutes/60 minutes) = 2,460 
hours are needed. 

Therefore, 300 hours of overtime. 
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Example 10 [M1, M2, M12]  
This task is about calculating quantity to sub-contract. 

6,000 items of product S are to be manufactured in July. Each one takes 
20 minutes to produce. 1,700 production hours are available; any additional 
requirement must be sub-contracted. 

How many units should be sub-contracted? 

Number of hours available: 1,700 hours are available. 

Number of hours needed: 6,000 items × (20 minutes/60 minutes) = 2,000 
hours are needed. 

Therefore, 300 hours of overtime are needed, which means we need to 
subcontract the units made in these overtime hours. 

In 300 hours we can make 300 × (60 minutes/20) = 900 units can be made. 
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1.7  Overheads 

Variable overhead costs will vary alongside labour costs, as variable overheads will 
be recovered on total labour hours. 

Fixed overheads do not vary with the level of output. In the exam, fixed overheads 
will be given to you in the working schedule. 

1.8  The master budget 

The master budget is the overall budget into which all the subsidiary budgets are 
consolidated. It will normally comprise a budgeted income statement and a budgeted 
balance sheet (and possibly also a budgeted cash flow statement). 

 
 
Foundation TYU 1 and 2 / Extension TYU 6 
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(a) Complete the three working schedules using the information from the 
production budget and notes below. Enter all figures as positive values.  

Production budget Units  Materials Kg £ 

   Opening inventory 2,200 3,080 

Opening Inventory of 
finished goods 

2,800  
Purchases @£1.50 per kg 66,400 99,600 

Production 16,000 
–––––– 

 
Sub-total 68,600 102,680 

 18,800  Used 33,600 50,180 (*) 

Sales 15,800 
–––––– 

 
Closing inventory 35,000 52,500 

Closing inventory of 
finished goods 

 
3,000 

–––––– 

 

Closing inventory to be valued at budgeted purchase price 

(*) this figure should be left until the end; it is the subtotal value in £ (£102,680) less the value of closing 
inventory £52,500 = £50,180. 

   Labour Hours £ 

Materials   Basic time @ £16 per hour 1,400 22,400 

Each unit produced requires 2.1 
kilograms of material. 

 
Overtime 200 4,000 

   Total 1,600 26,400 

Closing inventory is to be valued at 
the budgeted price per kilo. 

 
  

     

Labour    

      

Each item takes 6 minutes to produce.     

8 staff work 175 basic hours each in 
the period 

 Production overhead Hours £ 

Overtime is paid at time and a quarter 
(25% above basic rate) 

 Variable @ £2.60 per hour 1,600 4,160 

   Fixed  159,260 

Production overhead   Total  163,420 

Total overhead is recovered on total 
labour hours. 

 
 

 
 

 

  

Functional budgets comprehensive 
example 
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(b) Complete the operating budget. Enter income, costs and inventories as positive 
figures. 

Closing finished goods inventory will be valued at the budgeted production cost 
per unit. 

Operating budget Units £ per unit £ 

Sales revenue 15,800 24.00 379,200 

    

Cost of goods sold  £ 

Opening inventory of finished goods   40,000 

Cost of production  £  

Materials  50,180  

Labour  26,400  

Production overhead 163,420 240,000 

Closing inventory of finished goods  45,000 

Cost of goods sold  235,000 

Gross profit/(loss)  144,200 

Overheads £  

Administration 82,000  

Marketing 8,000 90,000 

   

Operating profit/(loss) 54,200 
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Cash budgets in the budget creation 
process 

Forecast sales units 

Production units 

Labour utilisation 
Cash 

budget 

Materials usage 

Materials purchases 
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4.1 Why are cash budgets so important? 

Cash is a business’ most important asset.  Therefore managers must forecast and 
monitor cash flows to ensure the business does not become bankrupt. 

The cash budget is an important budget which illustrates the effect on cash flow of all 
the other budgets, including the capital expenditure budget. 

Cash budgets are usually prepared on a month by month basis, so that fluctuations 
in cash balances can be anticipated and plans made for short term borrowing or 
investment, if necessary. 

 
  

Example 11 [E13]  
Wizzpix is a company that creates and sells video games. Part of their 
planning, decision making and control processes involves producing monthly 
cash budgets. The latest version shows that there will be a short term cash 
deficit at the end of the current month that will be resolved before the end of 
the current quarter.  

Which ONE of the following actions should management take? 

A Arrange an overdraft with their bank 

B Undertake a significant cash investment as quickly as possible 

C Take out a long term fixed rate loan 

D Give all staff an immediate cash bonus 

The correct answer is A 

B and D could be options if there was a surplus of cash. C would be 
appropriate if a long term cash deficit had been identified. 

The importance of cash budgets 
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5.1 Format 

A typical format is shown here, including sample figures; the actual descriptions of 
the receipts and payments will be tailored to the organisations’ needs. 

Cash budget January 

£ 

February 

£ 

March 

£ 

April 

£ 

     

Receipts 

Receipts from sales 

Other receipts 

 

10,000 

 

12,000 

14,000 

 

10,500 

 

15,000 

Total receipts 10,000 26,000 10,500 15,000 

 –––––– –––––– –––––– –––––– 

Payments 

Materials 

Labour 

Production overheads 

Administration costs 

Non-current assets 

Dividends 

Taxation 

 

5,000 

4,100 

1,100 

500 

 

 

5,300 

 

4,800 

3,800 

1,200 

450 

12,500 

 

5,200 

4,000 

1,050 

480 

 

4,300 

4,250 

1,150 

500 

 

 

7,000 

Total payments 16,000 22,750 10,730 17,200 

 –––––– –––––– –––––– –––––– 

Cash flow for month 

Cash balance bf 

Cash balance cf 

(6,000) 

10,000 

4,000 

3,250 

4,000 

7,250 

(230) 

7,250 

7,020 

(2,200) 

7,020 

4,820 

 

  

Typical format of a cash budget 
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5.2 Lagging 

The key to preparing an accurate cash budget is to base it on the time that cash will 
be received or paid. This must take account of lagging  

Lagging is the difference in time between sales being invoiced and cash 
being received, and between purchases being made or expenses being 
incurred and when payments are made.  

It is also possible that receipts or payments may be split in terms of timing. For 
example, half the customers could take one month to pay and half take two months. 

5.3 Non-cash items 

It is vital to remember that non-cash items are not recorded in a cash budget/cash 
forecast. Depreciation is the most important example of a non-cash expenditure. 
However, the initial purchase of non-current assets does need to be recorded in a 
cash budget, as do other non-operational payments like dividends and taxation. 
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Three working schedules using the information from a production budget have been 
prepared. 

Production budget Units  Materials Kg £ 

   Opening inventory 2,200 3,080 

Opening Inventory of finished 
goods 

2,800  
Purchases @£1.50 per kg 66,400 99,600 

Production 16,000 
–––––– 

 
Sub-total 68,600 102,680 

 18,800  Used 33,600 50,180 (*) 

Sales 15,800 
–––––– 

 
Closing inventory 35,000 52,500 

Closing inventory of finished 
goods 

 
3,000 

–––––– 

 

Closing inventory to be valued at budgeted purchase price 

(*) this figure should be left until the end; it is the subtotal value in £ (£102,680) less the value of closing 
inventory £52,500 = £50,180. 

   Labour Hours £ 

Materials   Basic time @ £16 per hour 1,400 22,400 

Each unit produced requires 2.1 kilograms 
of material. 

 
Overtime 200 4,000 

   Total 1,600 26,400 

Closing inventory is to be valued at the 
budgeted price per kilo. 

 
  

     

Labour    

      

Each item takes 6 minutes to produce.     

8 staff work 175 basic hours each in the 
period 

 Production overhead Hours £ 

Overtime is paid at time and a quarter 
(25% above basic rate) 

 
Variable @ £2.60 per hour 1,600 4,160 

   Fixed  159,260 

Production overhead   Total  163,420 

Total overhead is recovered on total 
labour hours. 

 
 

 
 

 

  

Comprehensive cash budget example 
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An operating budget has also been correctly prepared:  

Operating budget Units £ per unit £ 

Sales revenue 15,800 4.00 63,200 

    

Cost of goods sold  £ 

Opening inventory of finished goods   40,000 

Cost of production  £  

Materials  50,180  

Labour  26,400  

Production overhead 163,420 240,000 

Closing inventory of finished goods  45,000 

Cost of goods sold  235,000 

Gross profit/(loss)  –171,800 

Overheads £  

Administration 112,000  

Marketing 168,000 280,000 

   

Operating profit/(loss) –451,800 
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Example 12 [M1, M2, M12, M13]   
Complete the cash flow forecast using the budget data in the comprehensive 
example above, and the additional information below. Enter receipts and 
payments as positive figures. 

The sales receivables balance is expected to decrease by £56,000 over the 
year. 

 ‘Sales receipts’ is not the same as ‘Sales revenue’ because even if we 
have made a sale, it doesn’t necessarily mean that we have received the 
cash for that sale. We need to look at the ‘Receivables’ movement and 
this information is given to us in the requirement. Here, we are told that 
‘Receivables’ are expected to decrease by £56,000 over the year. This 
means that, as well as receiving cash from sales of £63,200 as we 
calculated in (b), we also have received £56,000 from our debtors.  

Therefore, ‘Total sales receipts’ = £63,200 + £56,000 = £119,200. 

The materials payable balance is expected to increase by £26,800 over the 
year. 

 ‘Payments for materials’: the expenditure in the operating budget stands 
at £99,600 as we have calculated in (a), but this is not necessarily the 
amount that has been paid in cash. Balance Sheet movements tell us 
that our creditors (=’Payables’) will increase by £26,800, which is 
decreasing the level of cash paid and increasing our debt to creditors. 
Therefore, amount of cash paid is £99,600 – £26,800 = £72,800. 

 ‘Payments for labour’ is straightforward, and can be copied down from 
requirements (a) or (b): a value of £26,400. 
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Extension TYU 9 

 

  

Production overheads include a depreciation charge of £19,000. 

 As depreciation is not a cash flow, the depreciation charge of £19,000 
must be taken away from the total production overheads of £163,420 
calculated in the operating budget on the previous page, so Production 
overhead cash flows = £163,420 – £19,000 = £144,420. 

All other payments are made in the year in which they are incurred. 

 ‘Other overheads’ represent the addition of the marketing and admin 
overheads given to us in the operating budget on the previous page : 
£112,000 + £168,000 = £280,000. 

Cash flow forecast £  

Opening cash balance/(overdraft) 

 

560,000 

Sales receipts 119,200 

Payments 

 

Materials  72,800 

Labour 26,400 

Production overhead 144,420 

Other overheads 280,000 

Capital expenditure 75,000 598,620 

 

Closing cash balance/(overdraft)  80,580 
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Summary 

Cash budgets in the 
budget creation process 

Info feeds from: 

 Forecast sales 

 Labour utilisation 

 Materials purchases 

 Overhead expenses 
Plus any capital 
expenditure spending 

Functional budgets 

 Sales budgets 

 Production budgets 

 Material budgets 

 Labour budgets 

 Overheads budgets 

Budgeting 
processes 

Comprehensive 
cash budget 

example 

The importance of cash budgets 

 Identify potential cash 
positions 

 Identify possible actions 

Comprehensive 
functional budget 

example 

Typical format of a cash budget 

 Receipts X 

 Expenses (X) 

 Net cash flow  X 

 Opening balance X  

 Closing balance X  
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Budgeting processes – (Chapter 8):  
Test your understandings 3 to 5, 7, 8, 10 

Exam Kit (for recapping and revising the chapter) 

 Q20 to 44 and 52 to 57 

 

Additional tutor resources 
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By the end of this session you should be able to: 

 identify budget limiting factors and calculate the maximum level of production 
where a constraint exists. 

 discuss the use of tools to assist with uncertainty in the budget setting process 

 understand the purpose of flexing budgets and flex budgets, adjusting each 
element of the budget correctly according to the original budget assumptions 
about revenue and cost behaviour 

and answer questions relating to these areas. 

Chapter 9 
Further aspects of budgeting 

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness. 

Skills:  Analysis, planning and prioritisation. 

Behaviours:  Adding value, adaptability, professional scepticism. 
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Overview 

Budgetary 
control 

Tools to deal 
with 

uncertainty 

Budgeting with 
limitations 

FURTHER ASPECTS 
OF BUDGETING 

Budget revision 

The control 
cycle 

Types of 
control 

Cost 
behaviour 
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One factor, known as the limiting factor, is likely to control the preparation 
of the functional budgets and be the starting point for the budget 

preparation. 

 

1.1  Limiting factor recap 

The activity level at which a business can operate will seldom be 
unlimited. A capacity constraint or other production constraint (scarce 
resource) is known as a limiting factor. 

 

 

 

The volume of sales made by a business is usually the principal budget factor and 
therefore would be the first budget produced. If however material availability was the 
limiting factor then the materials budget would need to be produced first and then the 
level of sales capable from the material available could be established.  

 

  

Budgeting with limitations 
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Example 1 [E13]  
What factors could affect the activity level of a business? 

Example of limiting factors include:  

 sales 

 availability of material 

 availability of labour 

 operating capacity 

 cash. 
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1.2  Calculating capacity constraints 

One of the challenges you may face in the exam is to calculate the availability 
(capacity) of the resources and identify the one that limits the budget for the 
organisation in the coming period. 

 

 

Example 2 [M1, M2, M12]  
Calculate the capacity constraints for product FF by completing the table 
below. 

Round down to the maximum whole number of units, if necessary. 

According to information, each unit of this product requires: 

 5 kilograms of material 

 45 minutes of direct labour time 

 10 minutes of machine time. 

Budgets have been drafted by departmental heads which show: 

 Maximum sales demand of 700 units 

 5,000 kilograms of material available 

 420 hours of direct labour time available without using overtime 

 120 hours of machine time available. 
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From the question, we have 5,000 kilograms of materials available. As every 
unit requires 5 kilograms, we therefore have sufficient materials to 
manufacture 5,000 kilograms/5 kilograms per unit = 1,000 units. 

420 hours of direct labour available represent 420 × 60 minutes = 25,200 
minutes; that is sufficient to produce (before overtime is needed) (25,200/45 
minutes of labour per unit) = 560 units. 

120 hours of machine time represent 120 × 60 minutes = 7,200 minutes, 
which is sufficient to produce 7,200/10 minutes per hour = 720 units. 

Without overtime, the maximum sales volume is (as labour is the limiting 
factor) 560 units. 

With unlimited overtime, the maximum overtime is (as labour is no longer a 
limiting factor) 700 units (as ‘sales’ becomes the limiting factor then.) 

Production capacity Units 

Sufficient materials are budgeted to manufacture 1,000 

Without overtime, sufficient direct labour is budgeted to manufacture 560 

Sufficient machine time is budgeted to manufacture 720 

Without overtime, the maximum sales volume is  560 

With unlimited overtime, the maximum sales volume is   700 
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2.1  Impact on budgeting 

In the exam, you may be asked to revise a production budget on the basis of a 
shortage of material or labour.  

If a business makes more than one product and does not have enough resources to 
make all it can sell of its products, it must decide which ones to produce first, and 
which ones to produce in part. This is done based on contribution per unit of 
limiting factor as we saw in chapter 3. 

We can also adjust a budget to compensate for known limitations. 

 

 

Budget revision 
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Example 3 [M1, M2, M12]   
Olympics Limited makes two products, the ‘Gold’ and the ‘Silver’, using the 
same materials, raw material requirement for the next 5 months are in the 
table below. 

Until now, Olympics had bought raw materials as required and held no 
inventory. Due to resource limitations, there will only be 8,000 kg available for 
purchase each month, Olympics has revised their inventory policy to allow for 
holding inventory if required. 

Complete the following table that schedules the purchases in order to achieve 
maximum production in each month together with the minimum possible 
inventory level:  

 February March April May June 
 kg kg kg kg kg 

Requirement 7,300 8,300 8,200 7,500 8,600 

Potential shortage 0 300 200 0 600 

Purchases 7,900 8,000 8,000 8,000 8,000 

Closing inventory 600 300 100 600 0 

Used in production 7,300 8,300 8,200 7,500 8,600 
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Example 4 [M1, M2, M10, M12]   
Patel Ltd has budgeted to make and sell 100,000 units in the coming year. 
Each unit takes 0.5 labour hours to make and requires 2 kg of raw material.  

The quality control department can test 8,000 units each month.  

A contract has been placed to purchase 150,000 kg of raw material at an 
agreed price.  

Further supplies can be obtained on the open market but the price is likely to 
be much higher. The company employs 25 production workers. Each worker 
works 1,750 hours a year in normal time. 

Complete the following analysis: 

There is labour available to make 87,500 units in normal time. Therefore, 
6,250 hours of overtime will be needed. 

The raw material contract will provide enough material to make 75,000 units. 
Therefore, 50,000 kg will have to be purchased on the open market. 

Quality control can test 96,000 units in the year. It will be necessary to make 
alternative arrangements for 4,000 units. 

Workings:  

 1,750 hours per worker × 25 production workers = 43,750 hours are 
available. Because each unit takes 0.5 hours to make, this means that in 
43,750 hours we can make = 87,500 units. 

 Patel has budgeted to make and sell 100,000 units. We therefore need 
overtime hours to make 100,000 – 87,500 units = 12,500 units. Because 
each unit takes 0.5 hours to make, this means that 12,500 units will take 
12,500 × 0.5 hours per unit = 6,250 hours. 

 Each unit uses 2 kgs and the raw material contract provides 150,000 
kgs, which is therefore enough for = 75,000 units. 

 Patel has budgeted to make and sell 100,000 units. We therefore need to 
purchase enough material on the open market for 100,000 – 75,000 units 
= 25,000 units.  Because each unit uses 2 kgs, this means that 25,000 × 
2 kgs per unit = 50,000 kgs will need to be purchased on the open 
market. 

 Quality control can test 8,000 units each month, which means 8,000 × 
12 months = 96,000 units per year. This is 4,000 units less than demand. 
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3.1  Introduction 

We have already considered some of these tools with rolling budgets in the previous 
chapter and expected values in chapter 6. Other tools that can be used are: 

 Sensitivity analysis 

 Simulation 

3.2  Sensitivity analysis 

Sensitivity analysis takes each uncertain factor in turn, and calculates the change 
that would be necessary in that factor before the original decision is reversed. 
Typically, it involves posing 'what-if' questions. 

Strengths: there is no complicated theory to understand; it identifies areas which are 
crucial to the success of the project. If the project is chosen those areas can be 
carefully monitored. 

Weaknesses: it assumes that changes to variables can be made independently, and 
only identifies how much a variable needs to change; it does not look at the 
probability of such a change. 

 

  

Tools to deal with uncertainty 
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Example 5 [M1, M2, M7, M12, M13]  
A manager is considering a make versus buy decision on the following 
estimates: 

 If made in-house If buy in and  
re-badge 

 £ £ 

Variable production costs 10 2 

External purchase price – 6 

Ultimate selling price 15 14 

You are required to assess the sensitivity of the decision to the external 
purchase price. 

What is the best decision? 

 If made in-house If buy in and re-
badge 

 £ £ 

Contribution 5 6 

Calculate the sensitivity (to the external purchase price) 

For indifference, the contribution from outsourcing needs to fall to £5 per unit. 
Thus the external purchase price only needs to increase by £1 per unit (or 
£1/£6) = 17%. If the external purchase price rose by more than 17%, the 
original decision would be reversed. 
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3.3  Simulation 

Simulation is a modelling technique that shows the effect of more than one variable 
changing at the same time. 

The Monte Carlo simulation method uses random numbers and probability statistics. 
It can include all random events that might affect the success or failure of a proposed 
project – for example, changes in material prices, labour rates, market size, selling 
price, investment costs or inflation.  

The model identifies key variables in a decision: costs and revenues, say. Random 
numbers are then assigned to each variable in a proportion in accordance with the 
underlying probability distribution. For example, if the most likely outcomes are 
thought to have a 50% probability, optimistic outcomes a 30% probability and 
pessimistic outcomes a 20% probability, random numbers, representing those 
attributes, can be assigned to costs and revenues in those proportions.  

A powerful computer is then used to repeat the decision many times and give 
management a view of the likely range and level of outcomes. Depending on the 
management's attitude to risk, a more informed decision can be taken.  

This helps to model what is essentially a one-off decision using many possible 
repetitions. It is only of any real value if the underlying probability distribution can be 
estimated with some degree of confidence. 

 
 

Foundation TYU 1 and 2 / Extension TYU 5 
  

Example 6 [E13]  

Which ONE of the following is not a way to deal with uncertainty? 

A Simulation 

B Rolling budgets 

C Sensitivity analysis 

D Fixed budgets 

The correct answer is D 
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4.1  Introduction 

Budgets are used as the comparator against which the actual results may be 
compared. Any differences can then be investigated and appropriate action taken. 
Budgetary control may also be called responsibility accounting because it gives 
individual managers the responsibility to achieve results. It is important to distinguish 
between those items that managers can control and for which they should be held 
accountable and those items over which they have no control and for which they are 
not held accountable: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The control cycle 

PREPARE 
BUDGET 

IMPLEMENT 
BUDGET 

RECEIVE ACTUAL 
DATA 

COMPARE 
ACTUAL v 
BUDGET 

EVALUATE THE 
DIFFERENCES 

ACCEPTABLE 
AND/OR 

UNCONTROLLABLE 

UNACCEPTABLE 
AND 

CONTROLLABLE 

TAKE 
CORRECTIVE 

ACTION 

REVISE THE 
BUDGET 
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5.1  Fixed budgets 

The simplest form of budget report compares the original budget against actual 
results and is known as a fixed budget. 

Any differences arising between the original budget and actual results are known as 
variances. Variances may be either adverse or favourable. 

 Adverse variances (Adv) or (A) decrease profits 

 Favourable variances (Fav) or (F) increase profits. 

5.2  Flexed/flexible budgets 

A flexible budget is a budget which recognises different cost 
behaviour patterns and is designed to change as the volume of 
activity changes. 

 When preparing flexed budgets it will be necessary to identify the 
cost behaviour of the different items in the original budget. 

 In some cases you may have to use the high-low method in order 
to determine the fixed and variable elements of semi-variable 
costs. 

 

  

Budgetary control 
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Illustration 1 [M1, M2, M12, M13]  
 

 Budget Actual 

Sales volume 100 units 90 units 

Sales value £1,000 £990 

Variable costs £500 £495 

Fixed costs £200 £210 

Profit £300 £285 

The Finance Director wishes to blame someone for the fact that profit is down 
by £15: "It is obvious who is to blame. Sales are below target and fixed costs 
have not been controlled." 

In the example above, it is futile to compare the actual variable costs with the 
budget. To do so suggests that the manager is doing better than budget, but 
actual volume is below budget, so costs should be lower. It is vital to produce 
a revised budget to use for comparison. 

This does not mean that the original budget is useless. It merely means that in 
order to analyse the £15 difference, it is important to start by removing the 
impact of volume changes on the various headings which are affected by it. 

 Budget Revised budget Actual 

Sales volume 100 units 90 units 90 units 

Sales value £1,000 £900 £990 

Variable costs £500 £450 £495 

Fixed costs £200 £200 £210 

Profit £300 £250 £285 

This recalculates the budget using actual volume, but budget prices and 
shows that the expected profit for 90 units is £250.  

Thus the impact on profit is a reduction of 50 and this can be identified as 
SALES VOLUME VARIANCE £(50). Now, the other variances can be 
calculated. 

Workings: Sales value = £1,000/100 × 90 = £900 
  Variable costs = £500/100 × 90 = £450 
  Profit = £900 – £450 – £200 = £250 
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6.1  Reminder 

For budgeting, you need to know how costs change with the changes in activity of an 
organisation. Costs are usually classified as follows:  

 Variable costs vary with the level of output.  Example of variable costs include: 
Direct materials (windscreens, gearboxes), direct labour (workers on production 
line) and variable overheads. 

 Fixed costs, or fixed overheads are unaffected by fluctuations in the level of 
activity. Examples include rent, rates, insurance and supervisors’ salaries.  

 Semi variable/mixed costs are costs which have both a fixed and variable 
element to them. When the activity level changes, the cost will change but not in 
direct proportion. Examples of mixed costs include telephone expenses. 
Electricity/energy costs are another example – even if no energy is consumed 
i.e. there are no variable costs, a standing charge will be paid as a fixed cost. 

 Stepped fixed costs behave like fixed costs within certain ranges of activity. 
For example: Supervisors wages could be fixed up to a certain level of output 
(say 10,000 units).  After that, a second supervisor would be required. 

 

  

Cost behaviour 
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6.2  Splitting semi variable costs 

Semi variable costs – such as electricity and telephone bills – are usually split using 
the High – Low method. 

However, the examiner may already have given you part of the solution in the 
question.  

If the examiner has provided part of the solution then the amount of work required to 
calculate the revised semi-variable cost for the flexed budget is reduced dramatically. 

When faced with a semi-variable cost in a task, ask yourself these questions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Semi-variable cost 

Examiner 
gives figures? 

Examiner gives 
no figures 

Budgeted variable 
cost given? 

Total fixed 
costs given? 

Hi-Lo 
technique 

Note 1 Note 2 Note 3 
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Note 1 

If the examiner gives you the budgeted variable cost per unit for the 
total semi-variable cost, then you will need to identify the budgeted fixed 
cost by firstly removing the total variable costs. 

Then, add the total budgeted variable cost (at actual output level) to the 
budgeted fixed cost to give the flexed budget semi-variable cost. 

For example:  

 The budgeted volume is 40,000 units. 

 The total semi-variable cost is £90,000. 

 Actual volume is 50,000 units. 

 The examiner tells you that the variable cost per unit is £2 per unit. 

Solution: 

 £90,000 – (40,000 units × £2) = £10,000 Budgeted fixed cost. 

 Flexed semi-variable cost = £10,000 + (50,000 units × £2) = £110,000. 
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Note 2 

If the examiner gives you the budgeted total fixed cost for the semi-
variable cost, then you will need to identify the variable cost per unit by 
firstly removing the total fixed costs and then divide the remainder by 
the budgeted volume. 

For example:  

 The budgeted volume is 40,000 units. 

 The total semi-variable cost is £90,000. 

 Actual volume is 50,000 units. 

 The examiner tells you that the total fixed cost in the semi-variable cost is 
£10,000. 

Solution: 

 £90,000 – £10,000 = £80,000. 

 £80,000/40,000 units = £2 Budgeted variable cost. 

 Flexed semi-variable cost = (50,000 units × £2) + £10,000 = £110,000. 

Semi-variable costs only increase or decrease by the budgeted variable cost per unit 
multiplied by the change in volume. Total fixed costs remain the same at all activity 
levels. 
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Note 3 

If the examiner gives you no assistance with the semi variable cost then 
he/she must give you at least 2 budgets to work with. You will then 
need to use the Hi-Lo technique to calculate the flexed budget semi-
variable cost. 

Caution 

You can never calculate the flexed budget cost using the actual figure (for the semi-
variable cost). You must use 2 BUDGET figures and you must always choose the 
highest and lowest volumes. 

For example:  

 The budgeted [1] volume is 40,000 units. 

 The total budgeted semi-variable cost is £90,000. 

 The budgeted [2] volume is 45,000 units. 

 The total budgeted semi-variable cost is £100,000. 

 Actual volume is 50,000 units. 

Calculate the flexed semi-variable cost. 

Therefore the semi-variable cost has increased by £10,000 as activity has increased 
by 5,000 units = £2 per unit (variable cost). 

If you feel confident you could switch to Note 1 again. 

 

  



Applied Management Accounting 

 

190 

Using substitution we can now identify the fixed costs in the semi-variable cost. 

Total cost = Fixed cost + Total variable cost 

£90,000 = Fixed costs + (40,000 × £2) 

£90,000 – (40,000 × £2) = £10,000 (Fixed costs) 

Now that we have identified both fixed and variable costs we can calculate the semi-
variable cost for 50,000 units. 

Total cost = Fixed cost + Total variable cost 

Total cost = £10,000 + (50,000 × £2) 

Total cost = £110,000 

Reasoning: Semi-variable costs only increase or decrease by the budgeted variable 
cost per unit multiplied by the change in volume. Total fixed cost remains the same at 
all activity levels. 
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6.3  Stepped fixed costs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Step 2 

Step 1 

Step 3 

Step 4 

Step 5 

Step 6 

Find the step from the task – it is always some form of volume driven 
figure (but not necessarily units) 
Example: cost changes at every 100 units or part thereof. 

Calculate the steps in the budget. If it is not a whole number, round 
up (never down) 
Example: budget is for 340 units. Therefore, 3.4 steps rounded up 
to 4 steps. 

Calculate the budgeted cost per step 
Example: maintenance is a stepped cost. Budgeted cost at 
340 units is £40,000.  
Therefore £40,000/4 = £10,000 per step. 

Now for the Flexed budget. What is the actual sales volume? 
Example: actual sales are 230 units. 

Calculate the steps in the actual. 
Example: 230/100 = 2.3, but round up to 3 (never round down). 

Final part: calculate flexed budget. Cost per step is £10,000. Steps 
in actual volume = 3. 
Therefore, flexed budget = £10,000 × 3 = £30,000. 
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Example 7 [M1, M2, M12, M13]  
Riverdance incurs a maintenance cost and this is considered to be a stepped 
cost. Each maintenance worker can maintain up to 100,000 units and the 
average wage of a maintenance fitter is £30,000. 

Using the table below, calculate the budgeted cost of maintenance for 910,000 
units. 

What is the step?  100,000 units 

How many steps in budget? 10 steps (W1) 

How much is the budgeted cost per step? £30,000 

How much will the stepped cost be for 910,000 
units? 

£30,000 × 10 steps = 
£300,000 

(W1) 910,000/100,000 = 9.1 steps, so we round up to 10 steps 
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Example 8 [M1, M2, M12, M13]  
Redmead has prepared an operating statement for 2016 showing its 
machinery hire costs. For each 50,000 units or part thereof produced, 
Redmead have to hire a further milling machine. 

 Original 
budget 

Flexed 
budget 

Actual Variance 

Number of units produced 
and sold 

 
357,000 

 
297,000 

 
297,000 

 

Machinery hire costs  £80,000  £72,000 £12,000 A 

Calculate:  

1 How many machines were forecast for the original budget? 

50,000 units = 1 step.  

357,000 units in total/50,000 units per step = 7.14, so 8 machines were 
forecast in the original budget. 

2 How many machines were needed in the period? 

In the period, 297,000 units were produced and sold, so we needed 
297,000/ 50,000 units per step = 5.94, so 6 machines were needed. 

3 The flexed budget cost. 

In the original budget, we assumed that 8 machines would incur a 
machinery hire cost of £80,000, that is, £10,000 per machine.  

Flexed budget cost = 6 machines actually needed × £10,000 per 
machine = £60,000. 

4 The variance for the period. 

Variance for the period = flexed budgeted cost – actual cost  

= £60,000 – £72,000 

= £12,000 Adverse 
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Example 9 [M1, M2, M12, M13]  
Look at the budgetary control statement outlined below; it includes costs that 
can or cannot be flexed according to the level of production:  

 Original 
budget 

Flexed 
budget 

Actual 
results 

Variance 

Sales units 1,000 1,200 1,200  

 £ £ £ £ 

Variable costs:     

Direct material 10,000 12,000 12,000 0 

Direct labour 15,000 18,000 20,000 2,000 A 

Variable overheads 30,000 36,000 35,000 1,000 F 

 –––––– –––––– ––––––  

Subtotal 55,000 66,000 67,000 1,000 A 

 –––––– –––––– ––––––  

Fixed costs     

Fixed overheads 45,000 45,000 47,000 2,000 A 

 ––––––  ––––––  

Total costs 100,000 111,000 114,000 3,000 A 

 ––––––  ––––––  

Workings: 

Direct material: £10,000/1,000 × 1,200 = £12,000 

Direct labour: £15,000/1,000 × 1,200 = £18,000 

Variable overheads: £30,000/1,000 × 1,200 = £36,000 
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In all cases, variances are caused by either:  
– a price which is different from that planned 
– a change in the usage of resource, which is different from that 

planned. 

Once you have calculated your variances in the flexed budget statement, you could 
be asked to interpret and deal with problems that have arisen as a direct result of 
these variances occurring. 

When variances occur they rarely do so in isolation. There is often a knock-on effect 
of one problem or activity causing further variances to materialise. 

For example, materials variances and labour variances can be linked. 

It is important therefore that you are able to relate what is happening to the variances 
that you have calculated. 

 

 

Alternatively, it is possible that a variance might be caused by a combination of the 
two.  
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7.1  Feedback control 

Here the aim is to correct problems that have been discovered at the period end 
when the actual results are compared with the budget. 

Feedback happens after the event and discovers that something has gone wrong (or 
right). It is obviously too late to affect the result that has just happened, but the idea 
is that if we can understand what went wrong in the previous period, then we can 
stop the problem from recurring. 

It is therefore a reactive system of control. 

7.2  Feedforward control 

Here the aim is to anticipate problems with the aim of preventing them from 
occurring. 

Feedforward is the comparison of the results that are currently expected in the light 
of the latest information and the desired results. If there is a difference, then it is 
investigated and corrected. 

It is therefore a proactive system of control. 

 
Extension TYU 10 

 

  

Types of control 
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Tools to deal with 
uncertainty 

  Rolling budgets 

  Expected values 

  Simulation 

  Sensitivity 
analysis 

Budgeting with limitations 

  Identify the limitation 

  Calculating capacity 

Further 
aspects of 
budgeting 

Types of control 

  Feedback 

  Feedforward 

The control cycle 

  Prepare budget 

  Implement budget 

  Actual data 

  Compare actual to budget 

  Evaluate differences 

  Revise budget/take 
corrective action 

Budget revision 

  For limitations 

  Follow the instructions 

Budgetary control 

  Actuals v budget 

  Fixed budget 

  Flexed/flexible budgets 

Cost behaviour 

  Variable cost 

  Fixed cost 

  Semi variable cost 

  Stepped fixed cost 

Summary 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Further aspects of budgeting – (Chapter 9):  
Test your understandings 3, 4 and 6 – 9  

Exam Kit (for recapping and revising the chapter) 

 Q45 to 51 and 58 to 91 

  

Additional tutor resources 
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By the end of this session you will be able to: 

 explain the different types of standards 

 calculate cost variances – raw material (total, price and usage), labour (total, 
rate, idle time and efficiency), variable overhead (total, rate and efficiency), fixed 
overhead (total, expenditure and volume) 

 calculate sales variances (total, price and volume) 

 identify what causes standard costing variances, and the possible action that 
can be taken to reduce adverse variances and increase favourable variances 

 explain how variances may interrelate 

and answer questions relating to these areas. 

  

Outcome 

Chapter 10 
Standard costing and variances 

Knowledge, Skills and Behaviours: 

Knowledge:  Accounting, business awareness. 

Skills:  Analysis, communication, planning and prioritisation, produces quality 
and accurate information. 

Behaviours:  Adding value, professional scepticism, proactivity. 
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Overview 

Sales 

Materials 

Standard costing 
and variances 

Variable 
overhead 

Fixed overhead 

Standards 

Interpretation 
and 

interrelation 

Labour 
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The standard cost card (for one unit) 

 £ 

Direct material  

1 metre @ £5 per metre 5.00 

Direct labour  

0.25 hours @ £12 per hour 3.00 

  

Total direct cost (Prime Cost) 8.00 

Variable overhead  

0.25 hours @ £8 per hour 2.00 

  

Standard marginal cost 10.00 

Fixed overhead  

0.25 hours @ £20 per hour 5.00 

  

Standard Absorption Cost 15.00 

 

 

  

Standards 

Illustration 1 [M1, M2, M13] 
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1.1  Types of standard 

There are four main types of standard. 

 Ideal Based on perfect conditions. 

Machines and employees work at optimal efficiency at all times. 

No inefficiencies, stoppages or losses.  

Can be demotivating. 

 Basic 

 

Not revised over a long period of time. 

Limited value as often out of date. 

Can be used to show performance over time. 

 Target Often referred to as ‘Attainable’ 

Based on an improved level of activity (higher) and cost (lower). 

Some allowance for wastage and inefficiencies. 

Levels are deemed achievable and should motivate. 

Realistic but challenging. 

 Normal Often referred to as ‘Current’ 

Based on usual levels of activity and costs. 

Does not attempt to improve on current levels of efficiency. 

Staff not motivated to work any harder. 
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Example 1 [M1, M2, M10, M13]  
 

  Budget  Actual 

Production (units)  100,000  100,500 

Direct material 15,000 litres £30,000 14,000 litres £29,000 

Direct labour 10,000 hours £70,000 9,500 hours £69,000 

Variable overheads  £25,000  £24,000 

Fixed overheads 
(absorbed on an 
hourly basis) 

 £50,000  £55,000 

Total  £175,000  £177,000 

Complete the following sentences: 

(a) The standard quantity of labour per unit would have been ____ minutes. 

Standard quantities can be calculated using the budgeted information. 
This is usually given for several units – in this case 100,000 units. A 
standard quantity is usually for only ONE unit. 

To produce 100,000 units it is expected to take 10,000 hours (per the 
budget). Therefore to produce one unit it will take 10,000 hours/100,000 
units = 0.1 hours. 

The question asks for the answer in minutes. There are 60 minutes in 
one hour so 0.1 × 60 minutes = 6 minutes. 

The standard quantity of labour per unit would have been 6 
minutes. 
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(b) The standard quantity of material to produce 100,500 units would have 
been __________ litres. 

The budgeted quantity is usually for more than one unit. In this case the 
calculation is for 100,500 units. 

If it is budgeted that 100,000 units will use 15,000 litres, then 
proportionally more should be used for 100,500 units. 

15,000 litres/100,000 units × 100,500 units = 15,075 litres 

The budgeted quantity of material to produce 100,500 units would 
have been 15,075 litres. 

(c) The standard labour hours to produce 90,000 units would have been 
__________ hours. 

Similar to the materials calculation in (b), budgeted labour hours can be 
calculated by using proportions. In this case, the unit level has dropped 
to 90,000 units, so you would expect the costs to be less than at the 
100,000 budget level. 

10,000 hours/100,000 units × 90,000 units = 9,000 hours 

The budgeted labour hours to produce 90,000 units would have 
been 9,000 hours. 

(d) The standard labour cost to produce 100,500 units would have been  
£ ________. 

The budgeted labour cost was £70,000 to produce 100,000 units. This 
equates to (£70,000/100,000 units) £0.70 each unit. 

If we produce 100,500 units the cost would be 100,500 units × £0.70  
= £70,350 

The budgeted labour cost to produce 100,500 units would have 
been £70,350. 
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(e) The budgeted fixed overhead absorption rate is £ __________. 

Fixed overheads can be absorbed using various bases. Here it states 
that they are absorbed using hours i.e. labour hours. 

The budget of £50,000 is for 10,000 hours, therefore the absorption rate 
is (£50,000/ 10,000 hours) £5 per hour. 

The budgeted fixed overhead absorption rate per hour is £5. 

(If the question had asked for the absorption rate per unit then £50,000 
would be divided by the number of units expected to be made i.e. 
100,000 units. This would give an absorption rate of £50,000/100,000 
units = £0.50 per unit. 

This can be reconciled to the aforementioned £5 because it appears that 
10 units can be made in one hour (100,000 units in only 10,000 hours). 
Then 10 units × £0.50 per unit = £5 per hour.) 
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2.1  Total material variance 

If: 

Direct material standard cost for one unit 

1 metre @ £5 per metre £5.00 per unit 

Budgeted production 1,000 units 

Actual production  1,200 units 

Actual direct material purchased and used 

1,320 metres × £4.70 per metre £6,204 

Then: £    

Budgeted direct material cost  

= 1,000 units × 1 metre × £5 per metre 5,000 

Flexed budgeted direct material cost 

= 1,200 units × 1 metre × £5 per metre 6,000 

Actual direct material cost  6,204 

  ––––– 

Total direct material variance  204 A 

 

  

Material variances 
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2.2  Material price variance 

This shows the difference that is caused by paying a different price per kg, litre or 
metre of material. How much it should have cost compared to how much it did cost. 

Formula:  

Actual material quantity purchased × Actual material price 

V 

Actual material quantity purchased × Standard material price 

Then: £    

1,320 metres × £4.70 per metre 6,204 

1,320 metres × £5.00 per metre 6,600 

  ––––– 

Materials price variance 396 F  

2.3  Material usage variance 

This shows the difference that is caused by using a different quantity of material than 
we were expecting. How much did we use compared to how much should we have 
used for the level of production achieved. 

Formula:  

Actual material quantity used × Standard material price 

V 

Standard material quantity used for actual production × Standard material price 

Then: £    

1,320 metres × £5.00 per metre 6,600 

1 metre × 1,200 units × £5.00 per metre 6,000 

  ––––– 

Materials usage variance  600 A 
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2.4  Reconciliation 

  £   

Total direct material variance 204 A 

  ––––– 

Made up of: 

Material price variance 396 F 

Material usage variance 600 A 

  ––––– 

  204 A 

  ––––– 
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Example 2 [M1, M2, M10, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 500 490 

Raw material purchased and used (kg) 800 650 

Raw material expenditure (£) 8,000 7,100 

Calculate the following variances: 

Variance £ A/F 

Material price 

AQ × AP = 650 kg × £10.92 (bal. fig.) per kg = £7,100 

AQ × SP = 650 kg × £10 per kg = £6,500 

600 A 

Material usage 

AQ × SP = 650 kg × £10 per kg = £6,500 

SQ × SP = 490 units × 1.6 kg × £10 per kg = £7,840 

1,340 F 

Total material variance 

AQ × AP = £7,100 

SQ × SP = 490 units × 1.6 kg × £10 per kg = £7,840 

740 F 
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2.5  Material variances with inventory 

Sometimes we do not use all the material that we purchase, and any that we do not 
use we will hold for use in a later period. 

Actual material quantity purchased × Actual material price 

V           Price 

Actual material quantity purchased × Standard material price 

 

 

Material purchased but not used × Standard material price = Inventory value 

 

 

Actual material quantity used × Standard material price 

V            Usage 

Standard material quantity used for actual production × Standard material price 
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Example 3 [M1, M2, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 500 490 

Raw material purchased (kg) 800 650 

Raw material used (kg) 800 640 

Raw material expenditure (£) 8,000 7,100 

Calculate the following variances: 

Variance £ A/F 

Material price 

AQp × AP = 650 kg × £10.92 (bal. fig.) = £7,100 

AQp × SP = 650 kg × £10 = £6,500 

600 A 

Inventory valuation 

(650 – 640) × £10 
100 A 

Material usage 

AQu × SP = 640 kg × £10 = £6,400 

SQu × SP = 490 units × 1.6 kg × 10 = £7,840 

1,440 F 

Total material variance 

AQp × AP = £7,100 

SQu × SP = 490 units × 1.6 kg × 10 = £7,840 

740 F 
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3.1  Total labour variance 

If: 

Direct labour standard cost for one unit 

0.5 hours @ £15 per hour £7.50 per unit 

Budgeted production 1,000 units 

Actual production  1,200 units 

Actual direct labour paid for 

550 hours × £15.10 per hour £8,305 

Actual hours worked  520 hours 

Then: £    

Budgeted direct labour cost  

= 1,000 units × 0.5 hours × £15 per hour 7,500 

Flexed budgeted direct labour cost 

= 1,200 units × 0.5 hours × £15 per hour 9,000 

Actual direct labour cost  8,305 

  ––––– 

Total direct labour variance  695 F 

 

  

Labour variances 
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3.2  Labour rate variance 

This shows the difference that is caused by paying a different amount per hour of 
labour. How much it should have cost compared to how much it did cost. 

Formula:  

Actual labour hours paid × actual labour rate per hour 

V 

Actual labour hours paid × standard labour rate per hour 

Then: £    

550 hours × £15.10 per hour 8,305 

550 hours × £15.00 per hour 8,250 

  ––––– 

Labour rate variance  55 A 
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3.3  Labour efficiency variance 

This shows the difference that is caused by using a different amount of labour time 
than we were expecting. How many hours did we use compared to how many should 
we have used for the level of production achieved. 

Formula:  

Actual labour hours worked × standard labour rate per hour 

V 

Standard labour hours worked for actual production × standard labour rate per hour 

Then: £    

520 hours × £15.00 per hour 7,800 

0.5 hours × 1,200 units × £15.00 per hour 9,000 

  ––––– 

Labour efficiency variance  1,200 F 
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3.4  Labour idle time variance 

Any hours that the company pays for above the number of hours where the staff are 
actually working is an additional cost for the company.  

Formula 

Actual labour hours paid × standard labour rate per hour 

V 

Actual labour hours worked × standard labour rate per hour 

Then: £    

550 hours × £15.00 per hour 8,250 

520 hours × £15.00 per hour 7,800 

  ––––– 

Labour idle time variance  450 A 
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3.5  Reconciliation 

  £   

Total direct labour variance 695 F 

  ––––– 

Made up of: 

Labour rate variance 55 A 

Labour efficiency variance 1,200 F 

Labour idle time variance 450 A 

  ––––– 

  695 F 

  ––––– 
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Example 4 [M1, M2, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 800 930 

Direct labour paid 40 hours £400 46 hours £500 

Direct labour worked   44 hours  

Calculate the following variances: 

Variance £ A/F 

Direct labour rate 

AHp × AR = 46 hours × £10.87 (bal. fig.) = £500 

AHp × SR = 46 hours × £10 = £460 

40 A 

Idle time variance 

AHp × SR = 46 hours × £10 = £460 

AHw × SR = 44 hours × £10 = £440 

20 A 

Direct labour efficiency 

AHw × SR = 44 hours × £10 = £440 

SH × SR = 930 units × 0.05 hours × £10 = £465 

25 F 

Total labour variance 

AH × AR = £500 

SH × SR = 930 units × 0.05 hours × £10 = £465 

35 A 
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Example 5 [M1, M2, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 100 97 

Direct labour paid 500 hours £10,000 490 hours £10,500 

Direct labour worked   480 hours  

Calculate the following variances: 

Variance £ A/F 

Direct labour rate 

AHp × AR = 490 hours × £21.43 = £10,500 

AHp × SR = 490 hours × £20 = £9,800 

700 A 

Idle time variance 

AHp × SR = 490 hours × £20 = £9,800 

AHw × SR = 480 hours × £20 = £9,600 

200 A 

Direct labour efficiency 

AHw × SR = 480 hours × £20 = £9,600 

SH × SR = 97 units × 5 hours × 20 = £9,700 

100 F 

Total direct labour variance 

AHp × SR = £10,500 

SH × SR = 97 units × 5 hours × 20 = £9,700 

800 A 
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4.1  Total variable overhead variance 

If: 

Variable overhead standard cost for one unit: 

0.5 hours @ £10 per hour £5.00 per unit 

Budgeted production 1,000 units 

Actual production  1,200 units 

Actual variable overheads spent £5,500 

Actual hours worked 520 

Then: £    

Budgeted variable overhead  

= 1,000 units × 0.5 hours × £10 per hour 5,000 

Flexed budgeted variable overhead  

= 1,200 units × 0.5 hours × £10 per hour 6,000 

Actual variable overhead 5,500 

  ––––– 

Total variable overhead variance 500 F 

 

  

Variable overhead variances 
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4.2  Variable overhead expenditure variance 

This shows the difference that is caused by paying a different amount per hour. How 
much it should have cost compared to how much it did cost. 

Formula:  

Actual labour hours worked × actual variable overhead rate per hour 

V 

Actual labour hours worked × standard variable overhead rate per hour 

Then: £    

520 hours × £10.58 (bal. fig.) per hour 5,500 

520 hours × £10.00 per hour 5,200 

  ––––– 

Variable overhead expenditure variance  300 A 
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4.3  Variable overhead efficiency variance 

This shows the difference that is caused by using a different amount of labour time 
than we were expecting. How many hours did we use compared to how many should 
we have used for the level of production achieved. 

Formula:  

Actual hours worked × standard variable overhead rate per hour 

V 

Standard hours worked for actual production × standard variable overhead rate/hour 

Then: £    

520 hours × £10.00 per hour 5,200 

0.5 hours × 1,200 units × £10.00 per hour 6,000 

  ––––– 

Variable overhead efficiency variance  800 F 

Reconciliation 

  £   

Total variable overhead variance 500 F 

  ––––– 

Made up of: 

Variable overhead expenditure variance 300 A 

Variable overhead efficiency variance 800 F 

  ––––– 

  500 F 

  ––––– 
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Example 6 [M1, M2, M10, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 800 930 

Actual variable overhead spent  £4,500 

Variable overhead rate per hour £9 per hour £10 per hour 

Direct labour 400 hours 450 hours 

Calculate the following variances: 

Variance £ A/F 

Variable overhead expenditure 

AH × AR = £4,500 

AH × SR = 450 hours × £9 = £4,050 

450 A 

Variable overhead efficiency 

AH × SR = 450 hours × £9 = £4,050 

SH × SR = 930 units × 0.5 hours × £9 = £4,185 

135 F 

Total variable overhead variance 

AH × AR = £4,500 

SH × SR = 930 units × 0.5 hours × £9 = £4,185 

315 A 
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5.1  Total fixed overhead variance 

If: 

Fixed overhead standard cost 

0.5 hours @ £5 per hour £2.50 per unit 

Budgeted production 1,000 units 

Actual production  1,200 units 

Actual fixed overheads spent £3,200 

Actual hours worked 520 

Then: £    

Budgeted fixed overhead  

= 1,000 units × £2.50 per unit 2,500 

Flexed budgeted fixed overhead 

= 1,200 units × £2.50 per unit 3,000 

Actual fixed overhead  3,200 

  ––––– 

Total fixed overhead variance  200 A 

 

  

Fixed overhead variances 
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5.2  Fixed overhead expenditure variance 

Simply the difference between what was actually spent and what we expected to 
spend when setting the budget. 

Formula:  

Actual expenditure 

V 

Budgeted expenditure 

Then: £    

Actual 3,200 

Budget 2,500 

  ––––– 

Fixed overhead expenditure variance  700 A 
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5.3  Fixed overhead volume variance 

This variance works in a similar way to over and under absorption. It looks at the 
difference caused by producing a different volume of product to that budgeted. 

Formula:  

Budgeted units × standard overhead absorption rate per unit 

V 

Actual production units × standard overhead absorption rate per unit 

Then: £    

Budget 2,500 

1,200 units × £2.50 per unit 3,000 

  ––––– 

Fixed overhead volume variance  500 F 

The fixed overhead volume variance can also be calculated by comparing the budget 
with the standard hours for the actual number of units produced multiplied by the 
OAR per hour. 

The volume variance can also be found by adding the capacity and efficiency 
variances together. 

However, calculation of these variances is not included in the AAT AMAC syllabus. 
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5.4  Reconciliation 

  £   

Total fixed overhead variance 200 A 

  ––––– 

Made up of: 

Fixed overhead expenditure variance 700 A 

Fixed overhead volume variance 500 F 

  ––––– 

  200 A 

  ––––– 
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Example 7 [M1, M2, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 1,000 975 

Direct labour hours 500 hours 490 hours 

Fixed overhead cost £300,000 £303,000 

Calculate the following variances: 

Variance £ A/F 

Fixed overhead expenditure 

Actual = £303,000 

Budget = £300,000 

3,000 A 

Fixed overhead volume 

Budget = £300,000 

AQ × SR = 975 units × £300 = £292,500 

7,500 A 

Total fixed overhead variance 

Actual = £303,000 

AQ × SR = 975 units × £300 = £292,500 

10,500 A 
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Example 8 [M1, M2, M13]  
A company has the following data for its first month of trading: 

 Budget Actual 

Production volume (units) 2,000 2,175 

Direct labour hours 1,000 hours 1,190 hours 

Fixed overhead cost £20,000 £23,000 

Calculate the following variances: 

Variance £ A/F 

Fixed overhead expenditure 

Actual = £23,000 

Budget = £20,000 

3,000 A 

Fixed overhead volume 

Budget = £20,000 

SHAP × SR = 2,175 units × £10 per unit = £21,750 

1,750 F 

Total fixed overhead variance 

Actual = £23,000 

SHAP × SR = 2,175 units × £10 per unit = £21,750 

1,250 A 
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6.1  Sales price variance 

This shows the difference that is caused by charging a different price per unit sold. 
How much it should have been sold for compared to how much it was sold for. 

Calculation:  

Actual sales units × Actual price charged 

V 

Actual sales units × Standard price charged 

It is important to note that if the actual price charged is greater than the standard 
price, then as this is to do with sales this is a good thing for the profit and so would 
yield a favourable variance. 

6.2  Sales volume variance 

This shows the impact on profit that is caused by selling a different quantity of units 
than we were expecting. How many units did we sell compared to how many should 
we have sold per the original budget. 

This volume difference is then multiplied by the standard margin, this margin will be 
different depending on whether the organisation in question uses marginal costing 
(standard contribution per unit) or absorption costing (standard profit per unit). 

Overall, the sales volume variance explains the difference in profit between the fixed 
and flexed budgets 

Calculation:  

Actual sales units × Standard margin 

V 

Budgeted sales units × Standard margin 

As before, as this is a sales variance being above budget is now deemed a good 
thing and so a favourable variance. 

 

 

  

Sales variances 
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Example 9 [M1, M2, M13]  
The following data relates to selling cement statues in 20X5: 

Budget for selling 1,000 cement statues: 

 Per unit Total  
£  

Revenue £100 100,000 

Direct materials 2kg @ £5 per kg (10,000) 

Direct labour 3 hours @ £20 per hour (60,000) 

Variable production overhead 3 hours @ £5 per hour (15,000) 

Actual revenue for selling 1,100 cement statues: 

 Per unit Total  
£  

Revenue £95 104,500 

Calculate the sales volume and sales price variances. 

We’re given no information about fixed costs so we can assume that it is 
marginal costing and we need to find the standard contribution per unit for the 
sales volume variance. 

Standard contribution = £100 – (2 × £5) – (3 × £20) – (3 × £5) = £15 

Variance £ A/F 

Sales volume variance (SVV) 

Actual sales × standard contribution = 1,100 × £15 = £16,500 

Budgeted sales × standard contribution = 1,000 × £15 = £15,000 

1,500 F 

Sales price variance (SPV) 

Actual sales × actual selling price = 1,100 × £95 = £104,500 

Actual sales × budgeted selling price = 1,100 × £100 = £110,000 

5,500 A 

Total variances caused by sales 

SVV + SPV = £1,500F + £5,500A =  
4,000 A 
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Example 10 [M1, M2, M10, M13]  
The following data relate to product R for the latest period: 

Budgeted sales revenue £250,000 

Standard selling price per unit £12.50 

Standard contribution per unit £5.00 

Actual sales volume 19,500 units 

Actual sales revenue £257,400 

The sales variances for the period are: 

 £ Favourable/Adverse/ 
No variance  

Sales volume variance 2,500 Adverse 

Sales price variance 13,650 Favourable 

We’re given the standard contribution so we can assume that it is marginal 
costing when calculating the sales volume variance. 

We’re not given the budgeted sales units, but we can work it out from the 
budgeted sales revenue and the standard selling price per unit. 

Budgeted sales = £250,000/£12.50 = 20,000 units 

Sales volume variance (SVV) 

Actual sales × standard contribution = 19,500 × £5 = £97,500 

Budgeted sales × standard contribution = 20,000 × £5 = £100,000 

SVV = £2,500A 

Sales price variance (SPV) 

Actual sales × actual SP = 19,500 × £13.20 (Balancing figure) = £257,400 

Actual sales × budgeted SP = 19,500 × £12.50 = £243,750 

SPV = £13,650F 
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Example 11 [M1, M2, M13]  
W Ltd budgeted sales of 6,500 units but actually sold only 6,000 units. Its 
standard cost card is as follows: 
 

£ 

Direct material 25 

Direct wages 8 

Variable overhead 4 

Fixed overhead 18 

 –––– 

Total standard cost 55 

Standard gross profit 5 

 –––– 

Actual sales revenue 60 

 –––– 

The actual selling price during the period was £61. 

Using absorption costing, calculate the sales price and sales volume 
variances for the period: 

 £ Favourable/ Adverse/ 
No variance  

Sales volume variance 2,500 Adverse 

Sales price variance 6,000 Favourable 

Sales volume variance (SVV) 
Actual sales × standard gross profit = 6,000 × £5 = £30,000 
Budgeted sales × standard contribution = 6,500 × £5 = £32,500 
SVV = £2,500A 

Sales price variance (SPV) 
Actual sales × actual SP = 6,000 × £61 = £366,000 
Actual sales × budgeted SP = 6,000 × £60 = £360,000 
SPV = £6,000F 
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7.1  Interpretation 

Variance Reason 

Material price 
Lower price by bulk-buying or using a lower quality material 

Higher price due to inflationary increase or better quality 

Material usage 

Higher usage due to low quality/cheaper material or poorly 
trained staff causing increased wastage 

Lower usage due to employee training and efficiency 
producing less wastage 

Labour rate 
Higher rate due to wage increase or overtime 

Lower rate due to using less experienced or skilled staff 

Labour efficiency 
Favourable for highly trained and motivated workers 

Adverse for less experienced staff or demotivated staff 

Variable overhead 
expenditure  

A change in the type of overhead or the cost of the overhead 
resources. 

Variable overhead 
efficiency 

As this is usually calculated based on labour hours, the same 
reasons can be applied here. 

Fixed overhead 
expenditure 

Any element of fixed overhead (e.g. rent) being higher or 
lower than budgeted. 

Fixed overhead 
volume 

The volume could be influenced by how well production has 
gone, or by the external demand. 

Sales price 

Higher price could be caused by a supply shortage, given 
fewer discounts or an improvement in quality of the product 

Lower prices may be because of excess supply, more 
quantity discounts or a reduction in quality 

Sales volume 

Higher sales could be as a result of a successful advertising 
campaign, the market grew, selling at a lower price good work 
by the sales force, higher production than expected. 

Lower sales could be because of competitor actions, a 
shortage of supply or problems in production, poor economic 
conditions, a higher selling price or even an increased selling 
price. 

Interpretation, interdependencies and 
recommendations 
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7.2  Interdependencies 

You may have noticed that some of the reasons for variances can influence more 
than one variance. It is worth looking out for a possible story that explains a few of 
the variances. 

If a company employs lower skilled workers this could result in: 

 Lower pay, this would likely mean a favourable labour rate variance 

 It could also mean slower working leading to an adverse labour efficiency 
variance, remember this would also mean an adverse variable overhead 
efficiency 

 The workers could also make more mistakes increasing wastage leading to an 
adverse material usage variance 

 The slower working could mean that if absorption costing was used and we 
were calculating the fixed overhead volume variance, which a lower volume 
than budgeted was produced meaning adverse variance here too.  

 The resulting quality of the product may be lower than expected because of 
inferior work from the lower skilled employees potentially mean the price had to 
be reduced and there was a lower demand.  

7.3  Recommendations 

In terms of recommendations, we would want to encourage repetition of a favourable 
variance and we would most likely want to change behaviour an adverse variance. 

Possible recommendations for favourable variances: 

 Recognise good performance 

 Continue different action that resulted in a favourable variance 

Possible recommendations for an adverse variance: 

 Act differently to reduce cost for example change supplier/negotiate a discount 

 Offer workers an incentive to work faster or to a higher standard 
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Example 12 [E13]  
One possible reason for a favourable labour efficiency variance could 
be: 

Better quality material used 

Lack of motivation in workers  

Supervisor off sick  
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Summary 

Standards 

 Ideal 

 Attainable 

 Current 

 Basic 

Standard costing 
and variances 

Sales 

 Price 

 Volume*  

* different calculations 
depending on costing used. 

Interpretation, 
interdependencies 

and 
recommendations 

 Why it 
happened? 

 What now? 

Variable 
overhead 

 Expenditure 

 Efficiency 

Materials 

 Price 

 Inventory 

 Usage 

Labour 

 Rate 

 Idle time 

 Efficiency 

Fixed overhead 

 Expenditure 

 Volume+ 

+ absorption costing only 
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Alternative approaches to calculating variances 

Sales variances  

Actual sales units × actual selling price  

 
Sales price 
variance 

Actual sales units × budgeted selling price  

  

Actual sales units × standard margin*  

 Sales 
volume 
variance 

Budgeted sales units × standard margin*  

  

* if using marginal costing standard margin = standard contribution  

If using absorption costing standard margin = standard profit  
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 Variances 

Materials (price and usage)  

Actual quantity used × actual cost  

 Price  

Actual quantity used × standard cost  

 Usage 

Standard quantity for actual production × standard cost  

  

Labour (rate, idle time and efficiency)  

Actual hours paid × actual rate  

 Rate 

Actual hours paid × standard rate  

 Idle time 

Actual hours worked × standard rate  

 Efficiency 

Standard hours for actual production × standard rate  
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Variable overheads (expenditure and efficiency)  

Actual hours worked × actual rate  

 Expenditure 

Actual hours worked × standard rate  

 Efficiency 

Standard hours for actual production × standard rate  

  

Fixed overheads (expenditure and volume)  

Actual expenditure  

 Expenditure 

Budgeted expenditure  

 Volume 

Actual production units × standard rate per unit  
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OR:  

Sales price variance 

(Actual selling price – standard selling price) × Actual units sold 
 

Sales volume variance 

(Actual units sold – Budgeted units sold) × Standard margin* 
 

Materials price variance 

(Standard £/kg – Actual £/kg) × Actual quantity used (kg) 
 

Materials usage variance 

(Standard Quantity (kg flexed) – Actual quantity) × Standard £/kg 
 

Labour rate variance 

(Standard £/hr – Actual £/hr) × Actual hours paid 
 

Idle time variance 

(Actual hours paid – Actual hours worked) × Standard £/hr 
   

Labour efficiency variance 

(Standard hours worked (flexed) – Actual hours worked) × Standard £/hr 
 

Variable overhead expenditure variance 

(Standard £/hr – Actual £/hr) × Actual hours worked 
 

Variable overhead efficiency variance 

(Standard hours worked (flexed) – Actual hours worked) × Standard £/hr 
 

Fixed overhead expenditure variance 

(Absorbed fixed costs – Actual fixed costs) 
 

Fixed overhead volume variance 

(Actual units – budgeted units) × Standard fixed overhead £/unit 
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OR: Should and did approach 

Sales price 
How much did we charge for the units we sold 

How much should we have charged for the units we sold 

Sales volume 
How much did we sell at the standard margin* 

How much should we have sold at the standard margin* 

Material price 

How much did we actually pay for the raw materials we 
purchased 

How much should we have paid for the raw materials we 
purchased 

Material usage 
How much material did we use for actual production 

How much material should we have used for actual production 

Labour rate 
How much did we actually pay for the labour hours  

How much should we have paid for the labour hours 

Labour 
efficiency 

How many labour hours did we use for actual production 

How many labour hours should we have used for actual 
production 

Variable O/H 
expenditure 

How much did we actually spend on VOH for the hours worked 

How much should we have spent on VOH for the hours that 
were worked 

Variable O/H 
efficiency 

How many labour hours did we use for actual production 

How many labour hours should we have used for actual 
production 

Fixed O/H 
expenditure 

How much did we actually spend on fixed overheads 

How much should we have spent on fixed overheads (budget) 

Fixed O/H 
volume 

How many units did we actually make in the period 

How many units should we have made in the period (per the 
budget) 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Further aspects of budgeting – (Chapter 10):  
Test your understandings 2, 3, 5, 10, 15, 17, 20 and 22 

Exam Kit (for recapping and revising the chapter) 

 Q92 to 174 

 

Additional tutor resources 
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By the end of this session you will be able to: 

 calculate a range of key performance indicators both financial and non-financial 
and interpret these ratios to evaluate organisational performance. 

and know 

 what the performance indicator means 

 how some performance indicators interrelate with each other 

 how proposed actions may affect the indicator 

 what actions and measures that could be taken to improve the indicator 

 about the costs of quality 

 about the balanced scorecard 

 how ethics and commercial considerations can impact behaviours of managers 
trying to achieve a target 

and answer questions relating to these areas. 

 

 

 

 

  

Outcome 

Chapter 11 
Performance measurement and control 

Knowledge, Skills and Behaviours: 

Knowledge:  Accounting, business awareness. 

Skills:  Analysis, communication, produces quality and accurate information. 

Behaviours:  Proactivity, ethics and integrity, professional scepticism. 
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Profitability 
ratios 

Performance indicators 

Other 
considerations 

Non-financial 
performance indicators 

Efficiency 
ratios 

Overview 
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1.1  Gross profit margin 

Gross profit

Revenue
 × 100 =    % 

1.2  Operating profit margin 

Operating profit

Revenue
 × 100 =    % 

1.3  Net profit margin 

Net profit

Revenue
 × 100 =    % 

1.4  Return on capital employed 

Operating profit 

Capital employed
 × 100 =    % 

The AAT have confirmed that capital employed = net assets 

ROCE shows the percentage rate of profit earned on the capital invested in the 
business. 

One of the reasons that ROCE is a popular measure is that can be broken down into 
two further ratios, operating profit margin and asset turnover. 

ROCE = operating profit margin x asset turnover 

1.5  Asset turnover 

Revenue

Capital employed
 =    times 

The AAT have confirmed that capital employed = net assets 

Asset turnover shows how effectively the assets of a business are being used to 
generate sales. 

  

Profitability ratios 
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2.1  Inventory days 

Inventory

Cost of sales
 × 365 (days) or 12 (months) =    days/months 

Inventory days shows how long, on average, that inventory is held by the business. 
Another way to look at this is how long it takes to sell inventory. 

2.2  Receivable days 

Receivables

Turnover
 × 365 (days) or 12 (months) =    days/months 

Receivables days shows how long, on average, it takes to collect cash from 
customers. 

2.3 Payable days 

Payables

Purchases
 × 365 (days) or 12 (months) =    days/months 

Payable days shows how long, on average, it takes to pay suppliers of the business. 

2.4  Working capital cycle 

Working capital cycle = inventory days + receivable days – payable days 

2.5  Other efficiency ratios 

Included within efficiency ratios the AAT have stipulated ‘any cost as a % of revenue’ 
for example: 

Distribution cost as a % of revenue = 
Distribution costs

Revenue
 × 100 =    % 

Administration costs as a % of revenue = 
Administration costs

Revenue
 × 100 =    % 

  

Efficiency ratios 
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Example 1 [M1, M2, M5, M11, M13, E22, E23]   
Your company has developed a domestic wind turbine. A colleague has 
prepared forecast information based upon two scenarios. The forecast income 
statement and statement of financial position for both scenarios are shown 
below. 

Scenario 1 is to set the price at £1,250 per unit with sales of 10,000 units each 
year. 

Scenario 2 is to set the price at £1,000 per unit with sales of 14,000 units each 
year. 

Forecast Income Statement Scenario 1 Scenario 2 

  £000 £000 

Turnover 12,500 14,000 

Cost of production:     

Direct (raw) materials 3,000 4,200 

Direct labour 2,000 2,800 

Fixed production overheads 3,000 3,000 

Total cost of sales 8,000 10,000 

Gross profit 4,500 4,000 

Selling and distribution costs 1,000 1,000 

Administration costs 750 750 

Operating profit 2,750 2,250 

Interest payable 600 600 

Net profit 2,150 1,650 
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Extracts from the forecast Statement of 
Financial Position 

£000 £000 

Non-current assets 20,000 20,000 

Current assets 5,000 5,500 

Current liabilities 4,600 5,800 

Non-current liabilities 12,000 11,300 

Net assets 8,400 8,400 

      

Represented by:     

Share capital 5,650 6,150 

Retained earnings 2,750 2,250 

Total equity 8,400 8,400 

Calculate (to 2 decimal places) the following performance indicators for 
each scenario: 

(i) gross profit margin 

(ii) operating profit margin 

(iii) net profit margin 

(iv) direct materials cost per unit 

(v) direct labour cost per unit 

(vi) fixed production cost per unit 

(vii) selling and distribution costs as a % of revenue 
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 Scenario 1 Scenario 2 

Gross profit margin 36.00% 28.57% 

Operating profit margin 22.00% 16.07% 

Net profit margin 17.20% 11.79% 

Direct materials cost per unit £300.00 £300.00 

Direct labour cost per unit £200.00 £200.00 

Fixed production cost per unit £300.00 £214.29 

Selling and distribution costs as a % of 
revenue 

8.00% 7.14% 

Comment on the performance indicators and recommend with reasons 
which of the two scenarios would be the most financially beneficial for 
the company: 

Scenario 1 returns a better margin in all three calculations than scenario 2. 
There is no difference between the variable costs per unit under each 
scenario. Scenario 2 has the lower fixed cost per unit as a higher number of 
units will be made and sold. Scenario 2 has the better ratio for Selling and 
distribution costs as a % of revenue, this is because S&D costs are fixed and 
revenue is higher in the second scenario. 

Recommendation – based on the financial performance indicators linked to 
profit the best option would be scenario 1. 
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2.6  Value Added 

Value added is the pool of wealth created by the business, it is often defined as: 

 the value of revenue less the cost of bought in materials and services. 

The business uses this pool of wealth to provide for things like:  

 wages, salaries and other employee benefits 

 interest and dividends 

 taxation 

 maintenance and expansion of assets. 

2.7  Limitations of financial performance indicators 

 Historic 

 Short termism 

 Manipulation of results 

 Internally focussed 

 Do not convey the full picture 

Foundation TYU 2 / Extension TYU 12 
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3.1  The balanced scorecard 

A balanced scorecard for a company would be constructed by 
considering four perspectives: 

 Financial – how do we create value for our shareholders? 

 Customer – what is it about us that customers value? 

 Internal – what processes must we excel at to achieve our 
financial and customer objectives? 

 Innovation and learning – how can we continue to improve and 
create future value? 

Within each of these categories a company should seek to identify a series of critical 
success factors and key performance indicators. 

 

  

Non-financial performance indicators 
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Perspective CSF KPI 

Financial Cost reduction Benchmark costs versus 
competitors 

 Asset utilisation ROI 

 Growth Percentage of income from new 
customers 

 Risk management Sales order book 

Customer Price Benchmark prices versus 
competitors 

 Quality Defect rate 

 Time Delivery lead times 

Internal Operational process Cycle time 

 After-sales process Rectification time 

 Employees Staff turnover 

Innovation and learning Internal learning Suggestions implemented 

 Innovation Percentage of income from new 
products 
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Example 2 [M2, M5, M11, E20, E21, E22, E23]   
You have been given some information about the non-financial performance 
of two services provided by the business you work for. 

The Tarana is a premium service, with a high selling price. 

The Heather is a basic service with a low selling price. 

 Heather Tarana 

Services sold 100,000 1,000 

Number of complaints 1,123 22 

Refunds given 529 9 

Innovations in the service provided in the 
last year 

0 1 

Number of staff involved in service provision 2,000 2,000 

Number of staff who have resigned in the 
last year 

10 146 

Calculate (to 2 decimal places) the following performance indicators for 
each service: 

(i) Percentage of complaints compared to service provided 

(ii) Percentage of refunds compared to services provided 

(iii) Staff turnover 

 Heather Tarana 

Percentage of complaints compared to 
service provided 

1.12% 2.20% 

Percentage of refunds compared to services 
provided 

0.53% 0.90% 

Staff turnover 0.50% 7.30% 

Comment on the performance of the two services and if the business 
should be concerned by either: 

While the percentage of refunds is lower for Heather, the percentage of 
complaints for Tarana seems quite high and as the customer would expect a 
quality service the high level of staff turnover suggests complaints could rise 
further. The performance of the premium service, Tarana, is most concerning. 
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4.1  Ethics 

Ethics are the moral principles governing or influencing conduct that is deemed to be 
acceptable in the society or context in question. 

4.2  Personal ethics 

Focussing on the way individuals conduct themselves. When involved with a 
profession there is often a code to follow. Like AAT’s ‘Code of Professional Ethics’. 

 Integrity 

to be straightforward and honest in all professional and business relationships 

 Objectivity 

to not allow bias, conflict of interest or undue influence of others to override 
professional or business judgments 

 Professional competence and due care 

to maintain professional knowledge and skill at the level required to ensure that 
a client or employer receives competent professional services based on current 
developments in practice, legislation and techniques and act diligently and in 
accordance with applicable technical and professional standards 

 Confidentiality 

to respect the confidentiality of information acquired as a result of professional 
and business relationships and, therefore, not disclose any such information to 
third parties without proper and specific authority, unless there is a legal or 
professional right or duty to disclose, nor use the information for the personal 
advantage of the professional accountant or third parties 

 Professional behaviour 

to comply with relevant laws and regulations and avoid any action that 
discredits the profession. 

 

  

Other considerations 
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4.3  Business ethics 

 Corporate Social Responsibility (CSR), sustainability – e.g. using excessive 
packaging unnecessarily. 

 Miss-selling, misleading advertising – e.g. removing a feature from a product to 
save on costs but not disclosing it. 

 Mistreatment of staff – e.g. discrimination, unfair dismissal, setting onerous or 
unachievable targets. 

4.4  Total quality management (TQM) 

The costs of quality: 

 Prevention costs – costs to reduce the level of mistakes 

 Appraisal costs – costs to monitor the quality 

 Internal failure costs – are costs incurred to rectify mistakes before the product 
is delivered to the customer 

 External failure costs – are costs incurred to rectify mistakes after the customer 
has received the product or service 

Working backwards 

Sometimes an examiner can give the result of a performance indicator and ask for 
one of the inputs. 
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Foundation TYU 9 / Extension TYU 20 

 

  

Example 3 [M2, M3, M13]   
A business has sales for the year of £75,000. Its financial performance 
indicators at the year-end include the following:  

Gross profit margin 25% 

Receivables collection period 45 days 

Creditors payment period 52 days 

Inventory £5,000 

Assume there are 360 days in a year. 

Complete the following table: 

Year-end receivables balance £9,375 

Year-end payables balance £8,125 

Receivables balance: Receivables days = receivables/sales × 360 

45 days = receivables/75,000 × 360 

(45 × 75,000)/360 = receivables 

£9,375 = receivables 

Payables balance: Payables days = payables/cost of sales × 360 

As the GP margin is 25%, then the cost of sales must be 75% of sales 

52 days = payables/(75,000 × 75%) × 360 

(52 × 75,000 × 75%)/360 = payables 

£8,125 = payables 
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Summary 

Non-financial 
performance indicators 

  Balanced scorecard 

Other considerations 

  Ethics 

  TQM  

  Working backwards. 

Profitability ratios 

  Profit margins 

  ROCE 

  Asset turnover 

Performance 
measurement and 

control 

Efficiency ratios 

  Working capital ratios 

  Costs as a % of revenue 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Performance measurement and control – (Chapter 11):  
Test your understandings 1, 3 – 8, 10, 11 and 13 – 19 

Exam Kit (for recapping and revising the chapter) 

 Q259 to 284 

  

Additional tutor resources 
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By the end of this session you should be able to: 

 understand the differences between cost, profit and investment centres 

 calculate and discuss the use of return on investment and residual income  

 understand the different options that may arise when setting a transfer price and 
the issues with the possible options 

and answer questions relating to these areas. 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 12 
Divisional performance 

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness, accounting. 

Skills:  Analysis, communication. 

Behaviours:  Adaptability, professional scepticism. 
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Overview 

Responsibility 
centres 

Divisional 
performance 

ROI 

Transfer pricing 

RI 
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Type of division Description 
Typical measures used to 

assess performance 

Cost centre  Division incurs 
costs but has no 
revenue stream, 
e.g. the IT support 
department of an 
organisation 

 Total cost and cost per unit 

 Cost variances 

 Non-financial performance 
indicators (NFPIs) related to 
quality, productivity & 
efficiency 

Revenue centre  Division is only 
responsible for the 
generation of 
revenue 

 Total revenue 

 Revenue per unit 

 Revenue (sales) variance 

Profit centre  Division has both 
costs and revenue 

 Manager does not 
have the authority 
to alter the level of 
investment in the 
division 

 All of the above PLUS: 

– Total sales & market 
share 

– Profit 

– Sales variances 

– Working capital ratios 
(depending on the 
division concerned) 

– NFPIs e.g. related to 
productivity, quality and 
customer satisfaction 

Investment 
centre 

 Division has both 
costs and revenue 

 Manager does have 
the authority to 
invest in new assets 
or dispose of 
existing ones 

 All of the above PLUS:  

– ROI 

– RI 

These measures are used to 
assess the investment decisions 
made by managers and are 
discussed in more detail below 

 

  

Responsibility centres 
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Example 1 [E13]  

A manager who has responsibility for costs and revenues but not capital 
expenditure would be most likely to be in charge of which ONE of the 
following? 

A Cost centre  

B Revenue centre  

C Profit centre 

D Investment centre 

The correct answer is C 
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2.1  Formula  

 

The Return on Investment (ROI) is a similar measure to ROCE but is used to 
appraise the investment decision of an individual department. 

Decision rule: If ROI > target cost of capital then accept divisional project or 
appraise division as performing favourably. 

 

  

ROI = 
Controllable profit

Controllable Capital employed
 × 100 

Return on investment (ROI) 



Applied Management Accounting 

 

268 

 

 

  

Example 2 [M2, M5, M13]  

An investment centre has reported a profit of £28,000. It has the following 
assets and liabilities:  

 £ £ 

Non-current assets (at NBV)  100,000 

Inventory 20,000  

Trade receivables 30,000  

  50,000 

Trade payables 8,000  

 ––––––  

  42,000 

  ––––––– 

  142,000 

  ––––––– 

Calculate the ROI for the division; state any additional information that 
would be useful when calculating the ROI. 

ROI might be measured as: £28,000/£142,000 = 19.7%. 

However, suppose that the centre manager has no responsibility for debt 
collection. In this situation, it could be argued that the centre manager is not 
responsible for trade receivable, and the centre’s capital employed should be 
£112,000. 

If this assumption is used, ROI would be £28,000/£112,000 = 25%. 
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2.2  Evaluation of ROI as a performance measure 

  It is widely used and accepted since it is in line with ROCE, which 
is frequently used to assess overall business performance. 

  As a relative measure, it enables comparisons to be made with 
divisions or companies of different sizes. 

  It can be broken down into secondary ratios for more detailed 
analysis, i.e. profit margin and asset turnover (as seen in an earlier 
chapter). 

  It may lead to dysfunctional decision making, e.g. a division with a 
current ROI of 30% would not wish to accept a project offering a 
ROI of 25%, as this would dilute its current figure. However, the 
25% ROI may meet or exceed the company’s target. 

  ROI increases with the age of the asset if NBVs are used, thus 
giving managers an incentive to hang on to possibly inefficient, 
obsolete machines. 

  It may encourage the manipulation of profit and capital employed 
figures to improve results, e.g. in order to obtain a bonus payment. 
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Example 3 [E13]  

Which TWO of the following are advantages to using ROI? 

A It is a percentage measure and so enables comparisons 

B It can be broken down into secondary ratios 

C It is based on cash flow rather than profits 

D It shows an absolute increase in shareholder wealth 

E It ensures goal congruence throughout the organisation 

The correct answer is A and B 
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3.1  The Formula 

 £ 
Controllable operating profit X 
Less: Imputed interest (controllable capital employed × cost of capital) (X) 
 ––– 
RI X 
 ––– 

Decision rule: Accept project or assess the division as performing favourably if RI is 
positive. 

 

  

Residual income (RI) 
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3.2  RI evaluation 

 

 

 

Disadvantages 

 Can still result in dysfunctional 
behaviour (EVA is a superior 
measure) 

 Absolute figure so does not 
facilitate comparisons 

 Difficult to determine 
appropriate cost of capital 

 Different accounting policies 
can confuse comparison 

 May encourage manipulation of 
profit or capital employed 
figures 

 

Advantages 

 Reduces the problems of ROI, 
i.e. dysfunctional behaviour: 
Residual Income as a metric 
does not encourage the 
divisional manager to hold onto 
old assets as much as ROI 
does 

 Easy decision rule 

 Makes divisional managers 
more aware of cost of finance 

 Different cost of capitals can be 
applied to divisions with 
different risk profiles 
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Foundation TYU 1 / Extension TYU 4  

  

Example 4 [M1, M2, M5, M12, M13, E22, E26]   
Division Z has the following financial performance: 

Operating profit £40,000 Capital employed £150,000 

Cost of capital 10% 

The division has a new investment opportunity, costing £10,000 and yielding 
an annual profit of £2,000. 

Required: 

Would the division invest on the basis of: ROI? 

Current ROI = (£40k ÷ £150k) × 100 26.7% 

ROI with new investment = (£42k ÷ £160k) × 100 26.3% 

ROI of new investment = (£2k ÷ £10k) × 100 20.0% 

Decision: The division would not accept the investment, as it would reduce 
the division’s ROI. 

Would the division invest on the basis of: RI? 

Current RI = £40k – (10% × £150k) £25k 

RI with new investment = £42k – (10% × £160k) £26k 

Decision: The division would accept the investment since it generates an 
increase in RI of £1,000. 

Are these decisions in the best interests of the company? 

The decision not to invest based on ROI is not in the best interests of the 
company since the ROI (20%) is greater than the company’s cost of capital 
(10%), i.e. dysfunctional behaviour. 

The decision to invest based on RI is in the best interests of the company 
since the project’s return of 20% is greater than the company’s cost of capital 
of 10% (no dysfunctional behaviour). 
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4.1  What is Transfer Pricing? 

A Transfer Price (TP) is the amount charged by one part of an 
organisation for the provision of goods or services to another part of 
the same organisation. 

 

 
 

 If Division A only ‘gives’ its product to Division B, Division A must be a cost 
centre (rather than a profit centre or investment centre). 

 To make Division A a profit centre (so that profit related bonuses can be paid to 
managers of Division A) it needs a ‘revenue’ from a TP. 

 To make Division B realise that Division A does not make the goods for free, 
Division B needs a ‘cost’ from a TP. 

 The TP is therefore a signalling mechanism, hopefully to encourage divisional 
managers to act in a way to maximise shareholder wealth (goal congruence). 

4.2  Aims of transfer pricing 

 Measure divisional profits 

 Measure costs and revenues 

 Autonomy to managers 

 Encourage goal congruence 

 Profit maximisation 

 

  

Transfer pricing 

EXTERNAL 
CUSTOMER DIVISION A DIVISION B 
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4.3  How much should the transfer price be? 

There are 4 practical methods which can be used to determine a 
transfer price: 

1 Market price 

2 Cost-plus price 

3 Two-part transfer price 

4 Dual pricing 

Market Price 

In a perfectly competitive market, the optimum TP is the market price providing the 
supplying division is operating at full capacity. This should be reduced for cost 
savings from internal transfers. This includes: 

 Packaging 

 Advertising 

 Distribution 

 Irrecoverable debts 

Cost-plus price 

Cost-plus transfer pricing works in the same way as cost-plus pricing. Adding a profit 
element based on the cost. 

Issues with cost-plus transfer pricing: 

A predetermined standard cost should be used rather than actual 
cost. This prevents divisional profit being distorted due to 
inefficiencies being transferred between divisions. 

 The transfer price should be based on total cost to ensure 
overheads are recovered by the supplying division. 

– However, the supplying divisions fixed costs will then be 
perceived as variable by the receiving division. 

– The supplying division may also ‘over recover’ its fixed costs. 
This may lead the recovering division to outsource purchases 
when this is suboptimal for the overall business. 
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Example 5 [M1, M2, M13]  

Basic situation 

MCa = £30  MCb = £55  Sale Price 
    £120 

Div  Div  sell 
A  B  outside 

 Div A makes goods at a marginal cost/unit (MCa) of £30 

 Div B takes A’s product and turns it into a finished good incurring its own 
cost of £55 (MCb). 

(a) Does the company make a positive contribution? 

(b) What is the minimum TP that A will accept? 

(c) What is the maximum TP that B will pay? 

(d) What is an acceptable range of TPs? 

(a) Contributions = B's Sales price – MCa – MCb  

 = 120 – 30 – 55 

 = 35 

Yes the company makes a positive contribution 

(b) The minimum TP that A will accept? = MCa = £30 

(c) The maximum TP that B will pay? = B's Sales price – MCb 

 = £120 – £55 

 = £65 

(d) An acceptable range of TPs? A's minimum – B's maximum 

= £30 – £65 
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Example 6 [M1, M2, M13]  

A can sell to external market 

MCa = £30 MCb = £55 Sale Price 
  £120 

Div Div sell 
A B outside 
   

 (£3) costs 
   

sell outside:   
Sales price = £45   

 Div A wants to maximise its own profits. It can sell externally and/or 
internally. 

(a) What is the net sales price/unit A gets selling externally? 

(b) What is the max TP B will pay? 

(c) What is the lowest TP A will accept if A is at full capacity? 

(d) What is the lowest TP A will accept if A has spare capacity? 

(a) A’s net Sales price = A's Sales price – Selling costs 
 = £45 – £3 = £42 

(b) The max TP B will pay? = B's Sales price – MCb 
 = £120 – £55 

 = £65 

(c) If A is at full capacity – every unit division A has to supply to B causes 
a loss of external net revenue. 

Therefore, the TP must be at least £42 to ‘compensate’ A (and the 
company) for its lost net revenue. 

(d) If A has spare capacity – it is already selling all it can to the outside 
market and can make extra goods for B without losing external sales. 

Therefore any TP must therefore cover MCa = £30. 
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Example 7 [M1, M2, M13]  

A can sell the external market and B can outsource purchases 

MCa = £30 MCb = £55 Sale Price 
  £120 

Div Div sell 
A B outside 
   

 (£3) costs 
   

sell outside: external supplier:  
Sales price 

= £45 
Purchase price 

= £39 
 

What should each division do to maximise company profitability 

(a) If A is at full capacity, what is the situation? 

(b) If A has spare capacity, what is the situation? 

(a) A sells externally for net £42. B buys externally for £39. No internal 
transfers take price. 

(b) A will sell to B for a price between £30 – £39 
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Example 8 [M1, M2, M13, E13]  

External supplier undercuts A (A has spare capacity) 

MCa = £30 MCb = £55 Sale Price 
  £120 

Div Div sell 
A B outside 
   

 (3) costs 
   

sell outside: external supplier:  
Sales price 

= £45 
Purchase price 

= £26 
 

What should each division do to maximise company profitability? 

 From a purely financial perspective, A should not produce the product 
as the external supplier can undercut MCa. All supplies should be 
externally sourced for £26 and sold for net £42 or incur MCb and then be 
sold for £120. 

 But, there are strategic issues to consider: 

– Redundancy/closure costs of A?  

– Reliability of external supplier? 

– Stability of supplier price? 
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Example 9 [M2, M13]   

C and V are two divisions of a company. Division C makes a product, Mad. 
Unit production cost and the market price are as follows: 

 £ 
Labour 26 
Materials 14 
Absorbed fixed cost 8 
 –––– 
Total Absorption Cost 48 
 –––– 
Prevailing market price £64 
 –––– 

Mad is sold outside the company to an external market and internally to 
Division V. Division C incurs an £8 variable selling cost if it sells Mad outside. 

Total demand for Mad is sufficient for Division C to manufacture to capacity. 

What is the minimum transfer price the company will set? 

Minimum TP = Prevailing market price – Variable costs to sell 
 = £64 – £8 

 = £56 
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Two-part transfer pricing 

As the name suggests, the transfer is accounted for in two parts: 

 Part 1 TP = standard variable cost. 

 Part 2 = periodic fixed charge. 

This ensures the recovering division is aware of the cost behaviour patterns of the 
supplying division. 

Dual pricing 

Each division records the transfer price at a different amount to 
encourage optimal decision making. 

 Supplying division – records revenue at market price or total cost-
plus. 

 Receiving division – records purchases at the supplying divisions 
standard variable cost only. 
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Example 10 [M1, M2, M13]   

Perrin Co has two divisions, A and B. 

Division A has limited skilled labour and is operating at full capacity making 
product Y. It has been asked to supply a different product, X, to division B. 
Division B currently sources this product externally for £700 per unit. 

The same grade of materials and labour is used in both products. The cost 
cards for each product are shown below: 

Product Y 
(£ per unit) 

X 
(£ per unit) 

Selling price 600 – 

Direct materials (£50 per kg) 200 150 

Direct labour (£20 per hour) 80 120 

Apportioned fixed overheads (£15 per hour) 60 90 

Using an opportunity cost approach to transfer pricing, what is the 
minimum transfer price?  

Using the opportunity cost approach to transfer pricing, the minimum price 
charged by the transferring division must be the marginal (variable) cost of 
producing X + the contribution that is lost from selling however many units of 
Y could have been made for each X. 

Whilst Y only uses 4 hours of the scarce resource, which is labour (£80/£20), 
X uses 6 hours (£120/£20). Therefore, for each X that is made by Division A, 
it forfeits the contribution from 1.5 units of Y (6 hours/4 hours). 

The question could therefore be approached by calculating the contribution 
per unit from Y and then multiplying it by 1.5 to find the contribution lost by 
making X instead. 

Alternatively, the way it is shown over the page is by calculating the 
contribution per labour hour for Y and then multiplying this by the number of 
hours X uses. It is the contribution per labour hour that is relevant because of 
the fact that it is labour that is in short supply. 
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Foundation TYU 5/ Extension TYU 6 

 

  

 

Product Y 
(£ per unit) 

X 
(£ per unit) 

Selling price 600 – 

Direct materials (£50 per kg) 200 150 

Direct labour (£20 per hour) 80 120 

Apportioned fixed overheads (£15 per hour) 60 90 

Therefore, if Division A is to be no worse off by selling Product X to Division B 
instead of Product Y externally, the contribution per labour hour from selling X 
must also be £80. 

The opportunity cost is therefore £80 per labour hour. Since it uses 6 labour 
hours to make one unit, one unit must generate a contribution (i.e. opportunity 
cost in this context) of 6 × £80 i.e. £480. 

To arrive at a minimum transfer price, the marginal cost of producing X must 
be added. Total variable cost per unit of X = £150 + £120 = £270. 

Therefore, the minimum transfer price is £480 + £270 = £750. 



Divisional performance : Chapter 12 

 

285 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Summary 

RI 

 RI = controllable profit  –  (interest rate × controllable CE) 

 Decision 

 Benefits/issues 

Transfer pricing 

 Aims  

 Approaches 

Divisional 
performance 

ROI 

 ROI=
Controllable profit

Controllable CE
 ×100 

 Decision 

 Benefits/issues 

Responsibility centres 

 Cost centre 

 Revenue centre 

 Profit centre 

 Investment centre 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Divisional performance – (Chapter 12):  
Test your understandings 2, 3, 7, 8 

Exam Kit (for recapping and revising the chapter) 

 Q315 to 323 

 

Additional tutor resources 
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By the end of this session you should be able to:  

 understand the time value of money and the benefit of discounting cash flows  

 calculate and discuss the strengths and weaknesses of payback, accounting 
rate of return, net present value and internal rate of return 

and answer questions relating to these areas. 

   

Outcome 

Chapter 13 
Long term decision making 

Knowledge, Skills and Behaviours: 

Knowledge:  Business awareness. 

Skills:  Analysis, communication, planning and prioritisation, produces quality 
and accurate information. 

Behaviours:  Adding value, adaptability. 
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Overview 

Capital 
investment 

Internal rate of return 

Long term decision 
making 

Net present value 

ARR 
Life cycle 
costing 

Payback 
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The most common capital investment decision you will encounter will be in tangible 
non-current assets, such as new machinery, a factory or premises. 

The purchase of new non-current assets will often be with the intention of starting a 
new line of business – say the manufacturing of a new product, or the provision of a 
new or extended service. The returns will be the net income generated by the new 
business. 

Alternatively, the investment may be to benefit the existing operations, such that 
sales are increased or costs are reduced. The returns will be measured as the 
increase in net income or net reduction in costs resulting from the investment. 

Generally, speaking this sort of investment will be used for a longer period of time, 
require large amounts of money and will be more of a significant risk to the business 
than the short term decisions from earlier chapters. 

There are four main techniques used in appraising capital investment: 

 Payback 

 ARR 

 NPV 

 IRR 

 

  

Capital investment 
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2.1  Introduction 

The payback period is the length of time a project takes to recoup the 
initial money invested in it. This is the time which elapses until the 
invested capital is recovered. 

2.2  Constant annual cash flows 

If the annual cash flows are constant, then the calculation is very straightforward. 

 

2.3  Uneven annual cash flows 

If the annual cash flows vary, then we need to calculate the cumulative net position at 
the end of each year. 

 

  

Example 1[M2]  
£100,000 is invested and £20,000 cash in received each year.  

It will take 100/20 = 5 years to recover the investment cost. 

Payback period 
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  Example 2 [M2, M13]  
Company X has a policy of only accepting projects that give a pay back of 
two and a half years or less.  A machine is available for purchase at a cost of 
£150,000. We expect it to have a life of five years and to have a scrap value 
of £20,000 at the end of the five-year period. We have estimated that it will 
generate net cash flows over its life as follows: 

 £000 

1st year 40 

2nd year 75 

3rd year 60 

4th year 30 

5th year 10 

Step 1 – set up a table with columns for year, cash flow, and cumulative 
balance. 

Year Cash flow 
£000 

Cumulative cash 
flow £000 

0   

1   

2   

3   

4   

5   

Step 2 – put in the figures and calculate the cumulative balance until we get a 
positive figure (have paid back the investment). 

Year Cash flow 
£000 

Cumulative cash 
flow £000 

0 (150) (150) 

1 40 (110) 

2 75 (35) 

3 60 25 

4 30  

5 30  
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Step 3 – work out what fraction of a year was required in the last year of 
payback. 

£35,000 ÷ £60,000 × 12 = 7 months 

Or £60,000 ÷ 12 = £5000 a month, £35,000 ÷ £5,000 = 7 months 

Step 4 – compare against company policy to decide if to accept or reject 

Accept 
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2.4  Evaluation of payback 

 It is easy to calculate. 

 It is easy to understand. 

 It is less affected by uncertainty – we would expect to be more 
confident of the accuracy of the earlier forecasts than the more 
distant forecasts, and payback period is dependent only on the 
earlier forecasts.  

 It can be very useful in specific circumstances such as when the 
company has liquidity problems. 

 Flows outside the payback period are ignored.  

 The timing of flows within the payback period is ignored.  

 It ignores the impact that time has on the value of money. 

 
Foundation TYU 1  
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3.1  The basics of ARR 

 Expresses profits of project as a percentage of capital outlay 

 Decision Rule: 

– ARR > Target Rate, Accept Project 

– ARR < Target Rate, Reject Project 

3.2  The calculations of ARR 

There are 2 different ways of calculating ARR: 

 ARR initial  = 
Average annual profit

Initial investment
 × 100 

 ARR average  = 
Average annual profit

Average investment
 × 100 

where average investment = 
1

2
 × (initial investment + scrap value) 

 
   

Accounting rate of return (ARR) 
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Example 3 [M2, M3, M5, M13]  

A project involves the immediate purchase of an item of plant costing 
£110,000. It would generate annual cash flows of £24,400 for five years, 
starting in year 1. The plant purchased would have a scrap value of £10,000 in 
five years, when the project terminates. Depreciation is on a straight-line basis. 

Calculate the initial ARR. 

Solution 

Annual cash flows are taken to be profit before depreciation. 

Average annual depreciation  = (£110,000 – £10,000)/5 

 = £20,000 

Average annual profit = £24,400 – £20,000 

 = £4,400 

ARR  = Average annual profit/Initial capital cost 
  × 100% 

 = £4,400/£110,000 × 100% 
 = 4% 
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Example 4 [M2, M3, M5, M13]  
Using the figures from example 3, produce revised calculations based on 
the average carrying value of the investment. 

Solution 

Average annual profits (as before) = £4,400 

Average book value of assets  = (Initial capital cost + Final scrap 
value)/2 

 = (£110,000 + £10,000)/2 

 = £60,000 

ARR  = £4,400/£60,000 × 100% 

 = 7.33% 
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Example 5 [M2, M3, M5, M13]  
A project requires an initial investment of £800,000 and then earns net cash 
inflows as follows: 

Year 1 2 3 4 5 6 7 

Cash inflows (£000) 100 200 400 400 300 200 150 

In addition, at the end of the seven-year project, the assets initially purchased 
will be sold for £100,000. 

Determine the project’s accounting rate of return using: 

A initial capital invested 

B average capital invested. 

Solution 

This uses profits rather than cash flows. 

Average annual inflows = £1,750,000/7 = £250,000 

Average annual depreciation = (£800,000 – £100,000)/7 = £100,000 

(A net £700,000 is being written off as depreciation over 7 years.) 

Average annual profit = £250,000 – £100,000 = £150,000 

The average capital invested is £(800,000 + 100,000)/2 = £450,000 

A ARR = Average annual profit/Initial investment × 100% = £150,000/ 
£800,000 × 100% = 18.75% 

B ARR = Average annual profit/Average investment × 100% = 
£150,000/£450,000 × 100% = 33.33% 
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3.3  The advantages and disadvantages of ARR 

Advantages Disadvantages 

Simple to calculate and understand Does not measure change in shareholder 
wealth 

Often used by financial analysts to 
appraise performance 

Can be calculated in different ways which 
may cause confusion 

Looks at the entire project Based on profits not cash 

Allows project comparison Ignores time value of money 

 Requires a target rate – difficult to set and 
arbitrary 

 Relative (%) 

 

Foundation TYU 3 
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4.1  The time value of money 

Suppose you were offered £100 now or £100 in one year’s time. Even though the 
sums are the same, most people would prefer the money now. The £100 in the future 
is effectively worth less to us than £100 now – the timing of the cash makes a 
difference. 

The main reasons for this are as follows: 

 Investment opportunities: the £100 received now could be deposited into a bank 
account and earn interest. It would therefore grow to become more than £100 in 
one year. 

 Inflation: the £100 now will buy more goods than £100 in one year due to 
inflation. 

 Cost of capital: the £100 received now could be used to reduce a loan or 
overdraft and save interest. 

 Risk: the £100 now is more certain than the offer of money in the future. 

The net present value (NPV) technique adjusts future cash flows to take 
account of the time value of money. 

 

 

  

Net present value 
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4.2  Calculating the Net Present Value (NPV) 

The present value of a future cash flow is the value of the future cash flow in today’s 
terms.  It will always be less than (or equal to) the future value.   

 

To calculate the present value of a future cash flow we multiply the cash flow by a 
present value factor: 

 

Present value = future cash flow × present value factor 
 

The present value (PV) factor can be referred to as the discount factor (DF) or Cost 
of Capital.  The discount factor will be given in the exam. 

 

 

Example 6 [M2, M5, M6, M10, M13]  
A business invests £1,000 at a rate of 10%. 

In 1 years’ time the £1,000 will be worth £1,000 × 1.1 = £1,100 (future value) 

Therefore 

The present value of £1,100 when the interest rate is 10% is £1,000  

Example 7 [M2, M5, M6, M10, M13]  
A business wants to have £1,100 in 1 years’ time and can invest at a rate of 
10%. 

The amount the business needs to invest = £1,100 × 0.909 = £1,000 

0.909 is the discount factor or 1 year at 10% and will be given in the exam. 
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A company will decide what percentage return they require from an investment and 
from this the present value factors will be calculated.   

After discounting future cash flows we net off the present values of inflows and the 
outflows (negative) to give a net present value.  

The basic rule is that projects with positive NPVs should be accepted 
and negative NPVs rejected. 
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Example 8 [M2, M10, M13]  
X plc has the following estimated net cash flows for a new project.  

X’s cost of capital is 10% per annum (round answers to the nearest £000). 

 
Year 0 
£000 

Year 1 
£000 

Year 2 
£000 

Year 3 
£000 

Capital expenditure 500    

Disposal proceeds    50 

Revenue  400 500 300 

Operating costs  100 150 110 

Discount factors 1.000 0.909 0.826 0.751 

Calculate the net present value for the project. 

 
Year 0 
£000 

Year 1 
£000 

Year 2 
£000 

Year 3 
£000 

Capital 
expenditure/disposal 

–500   50 

Revenue  400 500 300 

Operating costs  –100 –150 –110 

Net cash flows –500 300 350 240 

PV factors 1.000 0.909 0.826 0.751 

Discounted cash flows –500 273 289 180 

Net present value 242    
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4.3  Evaluation of NPV 

 It considers the time value of money. 

 It uses cash flows which are less subjective than profits.  Profit 
measures rely on such things as depreciation and other policies 
which are to a certain extent subjective. 

 It considers the whole life of the project. 

 It provides a monetary value for the return from an investment. 

 Cash flows are future predictions and we are unable to predict the 
future with accuracy. 

 Discounted cash flow as a concept is more difficult for a non-
financial manager to understand. 

 It may be difficult to decide on which discount rate to use when 
appraising a project. 

4.4  Net present cost 

In some cases you may be asked to look at only the operating costs of an investment 
rather than the costs and revenues associated with the investment.  In this case the 
procedure is exactly the same but you will need to decide which investment is 
cheapest to run. 
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Example 9 [M2, M12, M13, M30, E22, E23]   
Teatime Ltd is considering the purchase of a new piece of equipment that will 
enable them to produce a continental dough based tea loaf.   

The general manager has asked you to financially appraise the new project, 
and gives you the following information: 

Cash flows (£) Year 0 Year 1 Year 2 Year 3 

Equipment cost 40,000    

Marketing costs 3,000 2,500   

Sales revenues  28,000 34,000 38,000 

Variable costs  12,500 15,000 17,000 

Teatime has a cost of capital of 12%.  Discount factors are as follows: 

Year 1 0.893 

Year 2 0.797 

Year 3 0.712 

Task 1 

Calculate the net present value. 

Cash flows (£) Year 0 Year 1 Year 2 Year 3 

Equipment cost (40,000)    

Marketing costs (3,000) (2,500)   

Sales revenues  28,000 34,000 38,000 

Variable costs  (12,500) (15,000) (17,000) 

Net cash flows (43,000) 13,000 19,000 21,000 

Cost of capital 1.000 0.893 0.797 0.712 

Present value (43,000) 11,609 15,143 14,952 

NPV (1,296)    
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4.5  Discounted payback 

The discounted payback period (DPP) is the amount of time that the project’s 
cumulative NPV takes to turn from being negative to positive. 

 

  

Task 2  

Calculate the payback period. 

Year Cash flow 
Cumulative 
cash flow 

0 (43,000) (43,000) 

1 13,000 (30,000) 

2 19,000 (11,000) 

3 21,000 10,000 

Payback is 2 years and (11,000/21,000 × 12) 6.3 months, which is 2 years 
and 7 months to the nearest whole month. 

Task 3  

Comment on the viability of the project. 

NPV the project is not viable as the present value of the equipment is 
negative.  Based on the Payback the project pays back is within 3 years but 
there is no company policy stating the required payback time frame. 

From the information above I would not recommend buying the new 
equipment as NPV is a better measure of investment than payback. 
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Foundation TYU 5, 6/ extension TYU 14  

 

Example 10 [M2, M10, M13]  

A project is expected to have the following cash flows: 

Year Cash flow Discount factor 

 £000 @10% (from tables) 

0 (1,500)  

1 500 0.909 

2 500 0.826 

3 400 0.751 

4 600 0.683 

5 300 0.621 

6 200 0.564 

What is the expected discounted payback period if r = 10%? 

Solution 

Year Cash flow 

£000 

Discount factor  
@10% (from tables) 

PV Cum PV 

0 (1,500) 1 (1,500) (1,500) 

1 500 0.909 454.5 (1,045.5) 

2 500 0.826 413 (632.5) 

3 400 0.751 300.4 (332.1) 

4 600 0.683 409.8 77.7 

5 300 0.621 186.3  

6 200 0.564 112.8  

The DPP is towards the end of year 4. 
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5.1  Introduction 

The IRR calculates the rate of return (or discount rate) that one project 
is expected to achieve if it breaks even i.e. no profit or loss is made.  
The IRR is therefore the point where the NPV of an investment is zero. 

For one investment, a graph of NPV against discount rate looks like the 
following: 

 

As the discount rate gets higher, the NPV gets smaller and then becomes negative.  
The cash flows are being discounted by a higher percentage therefore the present 
value of the cash flows becomes less. 

From the graph we can see that the estimated IRR occurs when the project’s NPV 
profile crosses the horizontal axis, signifying an NPV of zero. This is at approximately 
10%. 

Decision criteria: 

If the company’s discount rate (%) is lower than the project’s IRR (%) – accept 

If the company’s discount rate (%) is higher than the project’s IRR (%) – reject 

10 15 

NPV 

NPV 
f

20 5 
0 

Discount rate 
%

Estimated 
IRR 

Internal rate of return 
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5.2  Calculation of the IRR 

The approximate IRR of a project can be estimated by considering how 
close the NPVs of the project are to zero. 

The method used to estimate the IRR is as follows: 

Calculate two NPVs for the investment at different discount rates. 

Estimate the IRR with reference to the NPV values. 

 

 

 

 

 

 

 

 

 

 

5.3  IRR formula 

This can expressed as the following formula: 

IRR = L + 
NL

NL - NH
 × (H - L) 

where: 

L = Lower rate of interest 

H = Higher rate of interest 

NL = NPV at lower rate of interest 

NH = NPV at higher rate of interest 

 

 

Change in discount rate ??% 

Change in NPV = £X,XXX + £X,XXX = £X,XXX 

+ £X,XXX NPV £ – £X,XXX 

??% Discount rate ??% 
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Example 11 [M2, M3, M5, M10]  
A machine costs £150,000 now. We expect the following cash flows:  

Year 0 

£000 

1 

£000 

2 

£000 

3 

£000 

4 

£000 

5 

£000 

Initial investment (150)      

Scrap value      30 

Sales revenues  40 50 60 50 40 

Variable costs  (10) (12) (15) (13) (11) 

Discount rate 10%  0.909 0.826 0.751 0.683 0.621 

Discount rate 20%  0.833 0.694 0.579 0.482 0.402 

Step 1 – calculate the NPV of the project at the two different discount rates 
provided (using the technique described in section 3). 

At 10% the NPV = £4,400 and at 20% the NPV = -$31,000 

Step 2 – estimate the IRR (use diagram on previous page)  
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Each 1% change in discount rate = £35,400 ÷ 10 = £3,540 

To get to the IRR where the NPV of the project is £0: 

£4,400 ÷ £3,540 = 1.24 

IRR = 10 + 1.24 = 11.24% 
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5.4  Evaluation of the IRR 

 It considers the time value of money as NPVs are used in the 
calculation process. 

 It uses cash flows which are less subjective than profits.  Profit 
measures rely on such things as depreciation and other policies 
which are to a certain extent subjective. 

 It considers the whole life of the project. 

 It provides a percentage return that is easier for non-financial 
managers to understand.  

 It can be calculated without deciding on the desired cost of capital. 

 Cash flows are future predictions and we are unable to predict 
the future with accuracy. 

 It does not provide a monetary value for the return available from 
the investment. 

5.5  Conflict between investment appraisal techniques 

NPV is considered the most robust of the project appraisal techniques so if there is a 
conflict between payback, ARR, NPV and IRR then the result of the NPV should be 
used to make the final decision with regards investment. 
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6.1  Reminder 

We initially considered life cycle costing in chapter 2, it is an approach that considers 
all the cost that a project or investment occurs from inception to abandonment. 

6.2  Discounted calculation 

The life cycle cost of an opportunity can be calculated as in chapter 2 or it can use 
discounting. If we are calculating the discounted life cycle cost then: 

 

 

 

  

Use discount factors (given in the assessment) to discount the cash flows 

Tabulate using net present value to calculate answer, e.g. 

 Year 0 
£000 

Year 1 
£000 

Year 2 
£000 

Year 3 
£000 

Year 4 
£000 

Net cash flows (100) 56 38 45 51 

PV factors 10% 1.000 0.909 0.826 0.751 0.683 

Discounted 
cash flows 

(100) 51 31 34 35 

Net present value = £51,000 

Recommendation:  Positive NPV therefore accept project 

Life cycle costing 
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Example 12 [M1, M2, M10, M13]  
The Directors of Stibbington Ltd are considering installing a new machine on 
to their production line. They are considering two options: 

Option 1 

 Purchase the machine outright for £80,000. 

 The machine would be in service for 6 years. 

 It would cost £10,000 immediately to prepare the site. 

 It would have a scrap value in 6 years’ time of £2,000. 

 It would cost £5,000 to repair the site once the machine has been 
scrapped. 

 Operator training costs would be £5,000 payable at the end of the first 
year. 

Option 2 

 Lease the machine at a cost of £14,000 in the first year payable in 
advance. 

 Lease costs would rise 10% each successive year. 

 The leasing company would bear the cost of preparing and repairing the 
site. 

 The leasing company would be prepared to train the operators in-house 
for £2,500 payable at the end of the first year. 

Note: The annual maintenance cost would be the same for both machines. 

Calculate the net present cost of each option, using a discount factor of 
10%. 

The relevant discount factors are: 

Year 1 2 3 4 5 6 

DF 0.909 0.826 0.751 0.683 0.621 0.564 



Long term decision making : Chapter 13 

 

315 

 

 

Foundation TYU 16 / Extension TYU 19 

 

   

Option 1: 

Year 0 1 2 3 4 5 6 

Purchase (80,000)       

Site prep (10,000)       

Site repair       (5,000) 

Training  (5,000)      

Scrap       2,000 

Net cash flow (90,000) (5,000)     (3,000) 

DF 1.000 0.909 0.826 0.751 0.683 0.621 0.564 

DCF (90,000) (4,545)     (1,692) 

Net present cost = (£96,237) 

Option 2: 

Year 0 1 2 3 4 5 

Lease cost (14,000) (15,400) (16,940) (18,634) (20,497) (22,547) 

Training  (2,500)     

Net cash flow (14,000) (17,900) (16,940) (18,634) (20,497) (22,547) 

DF 1.000 0.909 0.826 0.751 0.683 0.621 

DCF (14,000) (16,271) (13,992) (13,994) (13,999) (14,002) 

Net present cost = (£86,258) 

Option 2 – leasing, is the cheaper option. 
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Summary 

ARR 

 Similar to ROCE and 
ROI  

There are two ways to 
calculate 

 ARR (initial) 

 ARR (average)  

Long term 
decision making 

Payback 

 Length of time is takes to recoup 
initial investment 

Capital investment 

 Long term investment

IRR 

 The discount rate that 
achieves an NPV = 0 

NPV 

 Present value = future cash flow × 
present value factor  

 NPV = initial outflow + discounted 
cash flows  

 Accept if positive NPV  

NPC 

 Uses NPV technique 

 Decide which investment is 
cheapest  

Discounted payback 

Life cycle costing 

 Discounted 
technique 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Long term decision making – (Chapter 13):  
Test your understandings 2, 4, 7 – 13, 15, 17, 18 and 20 – 22 

Exam Kit (for recapping and revising the chapter) 

 Q245 to 258 

   

Additional tutor resources 
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By the end of this session you should be able to: 

 discuss the use of cloud accounting, artificial intelligence, data analytics and 
visualisation 

 discuss how these techniques can provide benefit to operational control and the 
problems that a business could have implementing them 

and answer questions relating to these areas. 

 

Chapter 14 
Impact of technology 

Outcome 

Knowledge, Skills and Behaviours: 

Knowledge:  Business Awareness. 

Skills:  Analysis, communication. 

Behaviours:  Professional Scepticism, adaptability. 
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Overview 

Technological 
advancements 

Cloud 
accounting 

IMPACT OF 
TECHNOLOGY 

Visualisation 

Data analytics 

Artificial 
intelligence 

(AI) 
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1.1  Introduction 

The modern world is constantly changing with new technology providing 
opportunities to change the way we behave, sometimes simplifying processes or 
assisting with problematic areas of our lives. 

This is true in the business world too, while in our home we may be able to view a 
live snapshot of the contents of our fridge while we are in the supermarket to 
remind us what we need to buy. At work, it may be the ability to react quickly to a 
negative customer experience before the complaint ‘goes viral’. 

In this chapter, we will consider four specific developments in technology: 

 Cloud accounting 

 Artificial intelligence 

 Data analytics 

 Visualisation 

Throughout this chapter, we will look at the specifics of each type of technology but 
first we will consider some general benefits and potential issues in adopting 
technological advancements. 

 

  

Technological advancements 
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1.2  Benefits 

 Automation – replacing a manual process completely with 
technology/machines removing the variability of human 
performance. 

 Efficiency – sometimes completely removing human involvement 
is not possible, but technology can improve the speed and reduce 
wastage of a manual process. 

 Speed – As well as variability in performance, machines can often 
perform repetitive processes quicker than a human. 

 Focus – Often the above benefits can mean that some 
management accounting tasks can be carried out by machines 
meaning the management accountant can assist in more detailed 
analysis to improve information and decision making. 

1.3  Challenges 

 Integration – new technology does not always have the ability 
to communicate directly with current system, meaning that it 
can be harder to achieve maximum benefit. 

 Change management – adoption of technological advancements 
can create problems in the workforce that must be managed 
effectively to gain the optimum benefit. 

 Skills and expertise – some of the technological advancement 
require specialist skills to operate that an organisation may not 
have. 

 Cost benefit – considering whether the technology provides more 
benefit than cost will be vital. 

 Legislation – with increased technological ability there is often 
increased legislation that an organisation must comply with to 
utilise the technology appropriately. 

 Cyber security – with greater use of technology comes greater 
risk if for any reason the technology is unable to operate. 

 Staying up to date – New technology continues to evolve and 
making sure the technology is up to date is important for 
performance and also cyber security. 
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Example 1 [E15]  

Which ONE of the following statements is correct? 

A Technological advancement have the potential to improve organisations 
operations.  

B All technological advancements are good and should be implemented as 
soon as possible by all organisations.  

C As technology develops, all systems seamlessly integrate into one 
another so compatibility is never an issue. 

D Cyber security is not a concern for an organisation, only for individuals 
whose details may be involved in a data leak. 

The correct answer is A 
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2.1  What is cloud computing?  

Cloud computing is defined as the delivery of on-demand computing 
resources – everything from applications to data centres – over the 
internet (IBM).  

Users log in to an account in order to access, manage and process files and 
software via remote servers hosted on the internet.  

There are two main types of cloud setup: 

 Public cloud hosted by a third-party company. Specialist companies sell their 
cloud computing services to anyone over the public internet who wishes to 
purchase them. 

 Private cloud sees IT services provided over a private infrastructure, typically 
for the use of a single organisation. These are also typically managed internally. 

2.2  Cloud accounting 

 Cloud accounting is therefore the use of cloud technologies to run accounting 
software. 

 

 

 

 

 

 

 

 

 

  

Cloud accounting 

 Cost efficient 

 Flexibility and 
scalability 

 Security 

 Flexible working 

 Environment 

 Real time 
updates 

Advantages 

 Organisational 
change 

 Contract 
management 

 Security, privacy 
& compliance 

 Supplier reliance 

 

Disadvantages 
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Example 2 [E15]  

There are two main types of cloud setup. 

Which ONE of the following has the correct names for the two types?: 

A Private and IBM 

B Public and nimbus 

C Public and private 

D Private and Google 

The correct answer is C 

Example 3 [E15]  

Could accounting could have which ONE of the following benefits? 

A Less rain than cirrus clouds 

B Change management issues upon implementation 

C External cloud services will require contract management 

D Flexibility, scalability and flexible working 

The correct answer is D 
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3.1  Artificial intelligence 

Artificial Intelligence (AI) is an area of computer science that 
emphasises the creation of intelligent machines that work and react like 
human beings. 

Kaplan and Haenlein describe AI as "a system’s ability to correctly interpret external 
data, to learn from such data, and to use those learnings to achieve specific goals 
and tasks through flexible adaptation". 

Some of the more advanced activities and skills artificial intelligence can now master, 
and therefore present huge opportunity for developers and companies alike, include: 

 Voice recognition 

 Planning 

 Learning 

 Problem solving. 

Machine learning  

Machine learning is a subset of AI, in which AI computer code is built to effectively 
mimic how the human brain works.  

Machine learning algorithms detect patterns and learn how to make predictions and 
recommendations rather than following explicit programming instruction. The 
algorithms themselves then adapt to new data and experiences to improve their 
function over time. 

 

 

 

 

 

 

 

Artificial intelligence 

 Cost saving 

 Competitive 
advantage 

Advantages 

 Change 
management 

 Data security 

Disadvantages 
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Example 4 [E15]  

Which ONE of the following best describes Artificial intelligence? 

A an area of computer science that emphasises the creation of intelligent 
animals that work and react like human beings. 

B an area of computer science that emphasises the creation of intelligent 
machines that work and react like human beings. 

C an area of computer science that emphasises the creation of intelligent 
coffee machines that actually make really good coffee. 

D an area of computer science that emphasises the creation of idiotic 
machines that work and react like human beings. 

The correct answer is B 
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4.1  Data analytics 

 

The process of data analytics involves three main steps: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Data analytics is the process of collecting, organising and 
analysing large sets of data (big data) to discover patterns and 
other information which an organisation can use to inform future 
decisions. 

Data analytics 

Collection of data 

Organisations have access to greater 
quantities of data available from a number 

of internal and external sources. 

Organisation of data 

Once the data has been captured it needs 
to be organised and stored for future use, 

often using data warehousing facilities. 

Analysis of data 

Data mining software uses statistical 
algorithms to discover correlations and 
patterns to create useful information. 
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4.2  Big data 

 

The key features of big data are described as the 4Vs: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Big data describes data sets so large and varied they are beyond 
the capability of traditional data-processing. 

Volume 

Considers the 
amount of data fed 

into the organisation 

Velocity 

Considers the speed 
that data is fed into 

the organisation 

Variety 

Considers the 
various formats of 

data received  

Veracity 

Considers the 
reliability of the data 

being received  

 Does the organisation have the resources 
available to store and manage this data? 

 Or does it have the financial resources 
required to invest in or upgrade IT/IS? 

 Are systems able to capture and process 
‘real time’ data? 

 Does the organisation have the skills to 
provide timely analysis of this data? 

 Are systems compatible and capable of 
accepting various forms of data? 

 Legally, is the data owned by the 
organisation or by the third party? 

 Can the organisation challenge data 
received from third parties? 

 Is the data received fully representative of 
the whole data population? 
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Sources of big data 

Big data comes in two main forms: 

 Structured data is deliberately produced and collected for a specific purpose 
and therefore exhibits a clear, deliberate structure. Much of the data produced 
within a business’s systems will be structured data. 

 Unstructured data, this is captured passively without a clear purpose, social 
media posts and ‘likes’ are an example of this. Its format is highly variable and 
non-standard. 

And the principal sources of structured and unstructured data are: 

 Human-sourced data – billions of data points are produced every day from 
social media, text messages, web browsing, emails etc. 

 Machine-generated data – smart technologies and the internet of things is a 
growing source of data. Sensors built in to all aspects of modern technology, log 
and upload data constantly 

 Processed data – traditional data, held on databases of businesses and 
organisations recording customers, transactions and company assets 

 Open data – publically available data stemming from sources such as 
governments, the public sector and national statistics agencies. 

 

 

 

 

 

 

 

 

 

  

 Drives innovation 

 Competitive 
advantage 

 Improving 
productivity 

Advantages 

 Change 
management 

 Data security 

 System 
integration 
issues 

Disadvantages 
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Example 5 [E15]  

The four Vs of Big Data are: 

A Vivacious, vehemently, vigourous, vibrant. 

B Violin, viola, valiha, veuze 

C Velocity, variety, volume, veracity. 

D Validate, valuable, verify, veteran. 

The correct answer is C 
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5.1  Visualisation 

Visualisation is a technique to assist with communication of large or complex data or 
information. In this context it is often referred to as data visualisation. 

 

The volume of data as well as its importance to modern business is increasing 
exponentially, therefore being able to make sense of this data quickly and concisely 
in an accessible and user friendly manner has seen rapid growth too.  

An effective data visualisation tool should display these five features: 

 Decision making ability 

 Effective infrastructure 

 Integration capability 

 Prompt discovery of rules and insights 

 Real time collaboration. 

 

 

 

 

 

 

  

Data visualisation allows large volumes of complex data to be 
displayed in a visually appealing and accessible way that facilitates 
the understanding and use of the underlying data. 

Visualisation 

 Understanding 

 Ease of use 

 Reduces 
complexity 

 Improves 
performance 

Advantages 

 Change 
management 

 Cost benefit 

Disadvantages 
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Foundation TYU 1 and 2 / Extension TYU 7 

  

Example 6 [E13, E15]  
State which technology is being described in the following table. 

Your options are the ‘The cloud, ‘AI’, ‘Data analytics’, or ‘Visualisation’. 

Description Technology 

This allows large volumes of complex 
data to be displayed in an appealing 
and accessible way that facilitates the 
understanding and use of the 
underlying data  

Visualisation 

This is the process of collecting, 
organising and analysing large sets of 
data to discover patterns and other 
information which an organisation can 
use to inform future decisions 

Data analytics 

A system’s ability to correctly interpret 
external data, to learn from such data, 
and to use those learnings to achieve 
specific goals and tasks through 
flexible adaptation 

AI 

This is defined as the delivery of on-
demand computing resources – 
everything from applications to data 
centres – over the internet 

The cloud 

Machine learning is a subset of this 
technology, in which computer code is 
built to effectively mimic how the 
human brain works 

AI 

Big data describes data sets so large 
and varied they are beyond the 
capability of traditional data-
processing  

Data anlytics 
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Summary 

Artificial intelligence 

 Intelligent machines 

 Capable of 
learning/adapting 

 Simplification 

Data analytics 

 Collecting, organising and 
analysing large sets of data  

 discover patterns that can inform 
future decisions 

 Big data 

 4 Vs: Volume, variety, velocity, 
veracity 

Impact of 
technology 

Visualisation 

 Communicating complicated data 
in a simple way 

 Helps understanding 

Cloud accountings 

 Cloud computing delivery of 
computing resources over 
the internet 

 Flexibility is a key benefit 

Technological  
advancements 

 Modern business world 
constantly changing 

 Opportunity to improve 
organisational performance 

 Must be appropriate 
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We recommend the following additional questions for the topics covered in this 
chapter: 

Study Text (for teaching throughout the chapter) 

 Introduction to budgeting – (Chapter 14):  
Test your understandings 3 to 6 and 8 

Exam Kit (for recapping and revising the chapter) 

 Q175 to 182, 185, 198 and 212 
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