
Chapter 16 Financial Strategy – Management Accounting
	LEARNING OBJECTIVES

1.
Explain the role, advantages and possible limitations of a budgetary process.
2.
Explain the principles of standard costing, its role in variance analysis and suggest possible reasons for identified variances.

3.
Evaluate strategic and operational decisions taking into account risk and uncertainty using decision trees.

4.
Evaluate the strategic options using marginal and relevant costing techniques.
5.
Evaluate the role and limitations of cost accounting in strategy development and implementation.
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1.
Cost Concepts
1.1
Costing and cost accounting

1.1.1
Costing is the process of determining the costs of products, services or activities.

1.1.2
Cost accounting is used to determine the cost of products, jobs or services. Such costs have to be built up using a process known as cost accumulation.
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1.2
Overheads

1.2.1
If a company manufactures a product, the cost of the product will include the cost of the raw materials and components used in it and cost of the labour effort required to make it. These are direct costs of the product. The company would, however, incur many other costs in making the product, which are not directly attributable to a single product, but which are incurred generally in the process of manufacturing a large number of product units. These are indirect costs or overheads. Such costs include the following, for example:

(a)
Factory rent and rates;

(b)
Supervision costs;

(c)
Machine depreciation;

(d)
Heating and lighting, etc.

	1.2.2
	Key Terms

	
	(a)
A direct cost is a cost that can be traced in full to the product, service or department that is being costed.

(b)
An indirect cost or overhead is a cost that is incurred in the course of making a product, providing a service or running a department, but which cannot be traced directly and in full to the product, service or department.

(c)
Cost allocation (成本分配) is the process of allocating the whole overhead to a cost centre where this cost can be identified with a particular cost centre.
(d)
Cost apportionment (成本分攤) – When an overhead is common to more than one cost centre, it must be shared out or split on an equitable basis.


1.3
Overhead cost allocation and apportionment

1.3.1
This section we focus in more detail on the two-stage overhead process of assigning overhead to products. The procedure is as follows:

(a)
Assign all factory overheads to production and service cost centres.

(b)
Reallocate service centre costs to production cost centres.

(c)
Calculate separate overhead rates for each cost centre.

(d)
Assign cost centre overhead to products.

Items (a) and (b) comprise stage one while (c) and (d) relate to stage two of the overhead assignment procedure.
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1.3.2
Also, the item (a) is called the primary apportionment which is the distribution of overheads basing on the data from source documents, such as utilities bills, to respective cost centers. The item (b) is called the secondary apportionment which is the further re-distribution of overhead costs from service cost centres to the production costs centres. Costs of goods manufactured can then be calculated basing on the overhead costs per unit after secondary apportionment.

	1.3.3
	Example 1

	
	A company is preparing its production overhead budgets and determining the apportionment of those overheads to products. Cost centre expenses and related information have been budgeted as follows.

Total

Machine Dept A

Machine Dept B

Assembly

Canteen

Maint.

$

$

$

$

$

$

Indirect wages

78,560

8,586

9,190

15,674

29,650

15,460

Consumable materials

16,900

6,400

8,700

1,200

600

-

Rent & rates

16,700

Buildings insurance

2,400

Power

8,600

Heat and light

3,400

Depn. (machinery)

40,200

Value of machinery

402,000

201,000

179,000

22,000

Power usage (%)

100

55

40

3

2

Direct labour (hours)

35,000

8,000

6,200

20,800

-

-

Machine usage (hours)

25,200

7,200

18,000

-

-

-

Area (sq. ft.)

45,000

10,000

12,000

15,000

6,000

2,000

Required:

Using the direct apportionment to production department method and bases of apportionment which you consider most appropriate from the information provided, calculate overhead totals for the three production departments.


	Solution:

Total

Machine Dept A

Machine Dept B

Assembly

Canteen

Maint.

Basis of apportion.
$

$

$

$

$

$

Indirect wages

78,560

8,586

9,190

15,674

29,650

15,460

Actual
Consumable materials

16,900

6,400

8,700

1,200

600

-

Actual
Rent & rates

16,700

3,711
4,453
5,567
2,227
745
Area
Buildings insurance

2,400

533
640
800
320
107
Area
Power

8,600

4,730
3,440
258
-
172
Usage
Heat and light

3,400

756
907
1,133
453
151
Area
Depn. (machinery)

40,200

20,100
17,900
2,200
-
-
Value of machine
166,760
44,816

45,230

26,832

33,250

16,632

Reallocate
-

7,600

5,890

19,760

(33,250)

-

Direct labour

Reallocate

-

4,752

11,880

-

-

(16,632)

Machine usage

Total

166,760

57,168

63,000

46,592

-

-

OH absorb. basis

Machine hour

Machine hour

Labour hour

OAR

57,168

63,000

46,592

7,200

18,000

20,800

= $7.94

$3.50

$2.24




1.3.4
The choice of an absorption basis is a matter of judgement and common sense. There are no strict rules or formulae involved. But the basis should realistically reflect the characteristics of a given cost centre, avoid undue anomalies and be fair.

1.4
Over and under absorption of overheads

	1.4.1
	Over- or Under-absorbed Overhead

	
	(a)
Over-/under-absorbed overhead occurs when overheads incurred do not equal overheads absorbed.

(b)
Over absorption means that the overheads charged to the cost of sales are greater than the overheads actually incurred.

(c)
Under absorption means that insufficient overheads have been included in the cost of sales.


1.4.2
The rate of overhead absorption is based on estimates (of both numerator and denominator) and it is quite likely that either one or both of the estimates will not agree with what actually occurs.

	1.4.3
	Example 2

	
	Suppose that the budgeted overhead in a production department is $80,000 and the budgeted activity is 40,000 direct labour hours, the overhead recovery rate (using a direct labour hour basis) would be $2 per direct labour hour. Actual overheads in the period are, say $84,000 and 45,000 direct labour hours are worked.

$

Overhead incurred (actual)

84,000

Overhead absorbed (45,000 × $2)

90,000

Over-absorption of overhead

6,000

In this example, the cost of production has been charged with $6,000 more than was actually spent and so the cost that is recorded will be too high. The over-absorbed overhead will be an adjustment to the profit and loss account at the end of accounting period to reconcile the overheads charged to the actual overhead.


	Question 1

The total production overhead expenditure of the company in Example 1 was $176,533 and its actual activity was as follows.

Machine shop A

Machine shop B

Assembly

Direct labour hours

8,200

6,500

21,900

Machine usage hours

7,300

18,700

-

Required:

Using the information above and the results of Example 1, calculate the under- or over-absorption of overheads.


1.4.4
The overhead absorption rate is predetermined from budget estimates of overhead cost and activity level. Under or over recovery of overhead will occur in the following circumstances.

(a)
Actual overhead costs are different from budgeted overheads.

(b)
The actual activity level is different from the budgeted activity level.

(c)
Actual overhead costs and actual activity level differ from those budgeted.

2.
Absorption Costing and Marginal Costing

	2.1
	Absorption costing and marginal costing

	
	(a)
Absorption costing (full costing) is a form of costing in which the costs of products are calculated by adding an amount for indirect costs (overheads) to the direct costs of production.
(b)
Marginal costing (variable costing) is an alternative to absorption costing. Only variable costs (marginal costs) are charged as a cost of sales. Fixed costs are treated as period costs and are charged in full against the profit of the period in which they are incurred.


	2.2
	Example 3

	
	A company makes and sells a single product. At the beginning of period 1, there are no opening inventories of the product, for which the variable production cost is $4 and the sales price $6 per unit. Fixed costs are $2,000 per period, of which $1,500 are fixed production costs. Normal profit is 1,500 units per period. In period 1, sales were 1,200 units, production was 1,500 units. In period 2, sales were 1,700 units, production was 1,400 units.

Required:

(a)
Prepare profit statements for each period and for the two periods in total using both absorption costing and marginal costing.

(b)
Reconcile the profits between absorption costing and marginal costing for period 1.


	Solution:

(a)

Absorption costing

The absorption rate for fixed production overhead is $1,500/1,500 units = $1 per unit. The fully absorbed cost per unit = $(4 + 1) = $5.

Period 1

Period 2

Total

$

$

$

$

$

$

Sales

7,200

10,200

17,400

Production costs

Variable

6,000

5,600

11,600

Fixed

1,500

1,400

2,900

7,500

7,000

14,500

Add: opening inventory b/f

-

1,500

1,500

7,500

8,500

16,000

Less: closing inventory c/f

(1,500)

-

(1,500)

Production cost of sales

6,000

8,500

14,500

Under-absorbed OH

-

100

100

Total costs

6,000

8,600

14,600

Gross profit

1,200

1,600

2,800

Other costs

(500)

(500)

(1,000)

Net profit

700

1,100

1,800

Marginal costing

The marginal cost per unit = $4.

Period 1

Period 2

Total

$

$

$

$

$

$

Sales

7,200

10,200

17,400

Production costs

Variable

6,000

5,600

11,600

Add: opening inventory b/f

-

1,200

1,200

6,000

6,800

12,800

Less: closing inventory c/f

(1,200)

-

(1,200)

Variable prod. cost of sales

4,800

6,800

11,600

Contribution

2,400

3,400

5,800

Fixed costs

(2,000)

(2,000)

(4,000)

Profit

400

1,400

1,800

(b)

The profits reported for period 1 would be reconciled as follows.

$

Marginal costing profit

400

Adjusted for fixed overhead in inventory (inventory increase of 300 units × $1 per unit)

300

Absorption costing profit

700




	2.3
	Reconciliation of Profits between Two Methods

	
	(a)
If opening inventory = closing inventory, MC profit = AC profit
(b)
If opening inventory > closing inventory, MC profit > AC profit

(c)
If opening inventory < closing inventory, MC profit < AC profit


	Question 2 – Manipulating profit

ABC Co budgeted to make and sell 10,000 units of its product in 2011. The selling price is $10 per unit and the variable cost $4 per unit. Fixed production costs were budgeted at $50,000 per year. The company uses absorption costing and budgeted an absorption rate of $5 per unit. During 2011, it became apparent that sales demand would only be 8,000 units. The management, concerned about the apparent effect of the low volume of sales on profits, decided to increase production for the year to 15,000 units. Actual fixed costs were still expected to be $50,000 in spite of the significant increase in production volume.

Required:

Calculate the profit at an actual sales volume of 8,000 units, using the following methods.

(a)
Absorption costing

(b)
Marginal costing

Explain the difference in profits calculated.


3.
Activity-Based Costing (ABC)
3.1
Concept of ABC

	3.1.1
	Activity Based Costing

	
	(a)
Activity based costing (ABC) is a form of absorption costing. However, it differs from traditional absorption costing, because it takes a different approach to the apportionment and absorption of production overhead costs.
(b)
ABC involves the identification of the factors (cost drivers) which cause the costs of an organization’s major activities. Support overheads are charged to products on the basis of their usage of an activity.

(i)
For costs that vary with production level in the short term, the cost driver will be volume related (labour or machine hours).

(ii)
Overheads that vary with some other activity (and not volume of production) should be traced to products using transaction-based cost drivers such as production runs or number of orders received.


3.2
Reasons for the development of ABC

3.2.1
In recent years, there has been dramatic fall in the costs of processing information. And, with the advent of advanced manufacturing technology (AMT), overheads are likely to be far more important and in fact direct labour may account for as little as 5% of a product’s cost. It therefore now appears difficult to justify the use of direct labour or direct material as the basis fro absorbing overheads or to believe that errors made in attributing overheads will not be significant.

3.2.2
Many resources are used in non-volume related support activities, such as setting-up, production scheduling, inspection and data processing. These support activities assist the efficient manufacture of a wide range of products and are not, in general, affected by changes in production volume. They tend to vary in the long term according to the range and complexity of the products manufactured rather than the volume of output.

	3.2.3
	Example 4

	
	The wider the range and the more complex the products, the more support activities will be required. Consider, for example, factory X which produces 10,000 units of one product, the Alpha, and factory Y which produces 1,000 units each of ten slightly different versions of the Alpha. Support activities costs in the factory Y are likely to be a lot higher than in factory X but the factories produce an identical number of units. For example, factory X will only need to set-up once whereas factory Y will have to set-up the production run at least ten times for the ten different products. Factory Y will therefore incur more set-up costs for the same volume of production.


3.2.4
Traditional costing systems, which assume that all products consume all resources in proportion to their production volumes, tend to allocate too great a proportion of overheads to high volume products and too small a proportion of overheads to low volume products. ABC attempts to overcome this problem.

3.3
Outline of an ABC system

3.3.1
An ABC system operates as follows:

Step 1:
Identify an organization’s major activities.

Step 2:
Identify the factors which determine the size of the costs of an activity/cause the costs of an activity. These are known as cost drivers.

Step 3:
Collect the costs associated with each cost driver into what are known as cost pools.

Step 4:
Charge costs to products on the basis of their usage of the activity. A product’s usage of an activity is measured by the number of the activity’s cost driver it generates.

3.3.2
It is not always obvious what the cost driver for an activity might be. A cost driver might be unique to the activity. Here are some examples.
	Activity
	Possible cost driver

	Materials handling and storage
	Raw materials: purchases of materials

	
	Finished goods: volume of products made

	Customer order processing
	No. of customer orders

	Materials purchasing
	No. of purchase orders

	Quality control and inspection
	No. of inspections

	Production planning
	No. of production runs or batches

	Repairs and maintenance
	No. of machines, or machine hours operated


3.4
Traditional absorption costing and ABC

3.4.1
The difference between traditional absorption costing and ABC is shown by the following diagrams:
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3.4.2
Although ABC is a form of absorption costing, the effect of ABC could be to allocate overheads in a completely different way between products. Product costs and product profitability will therefore be very different with ABC compared with traditional absorption costing.
	3.4.3
	Example 5

	
	Entity Blue makes and sells two products, X and Y. Data for production and sales each month are as follows:
Product X

Product Y

Sales demand

4,000 units

8,000 units

Direct material cost/unit

$20

$10

Direct labour hours/unit

0.1 hour

0.2 hours

Direct labour cost/unit

$2

$4

Production overheads are $500,000 each month. These are absorbed on a direct labour hour basis.
An analysis of overhead costs suggests that there are four main activities that cause overhead expenditure.
Activity

Total cost

Cost driver

Total number

Product X

Product Y

$

Batch setup

100,000

No. of set-ups

20

10

10

Order handling

200,000

No. of orders

40

24

16

Machining

120,000

Machine hours

15,000

6,000

9,000

Quality control

80,000

No. of checks

32

18

14

500,000

Required:

Calculate the full production costs for Product X and Product Y, using:
(a)
traditional absorption costing

(b)
activity based costing.


	Solution:

Traditional absorption costing

The overhead absorption rate = $500,000/ (4,000 × 0.1 + 8,000 × 0.2) = $250
Product X

Product Y

Total

$

$

Direct materials

20

10

Direct labour

2

4

Overhead (at $250 per hour)

25

50

Cost per unit

47

64

No. of units

4,000

8,000

Total cost

$188,000

$512,000

$700.000

Activity based costing
Activity

Total cost

Cost driver

Product X

Product Y

$

$

$

$

Batch setup

100,000

Cost/setup

5,000

50,000

50,000

Order handling

200,000

Cost/order

5,000

120,000

80,000

Machining

120,000

Cost/machine hour

8

48,000

72,000

Quality control

80,000

Cost/check

2,500

45,000

35,000

500,000

263,000

237,000

Product X

Product Y

Total

$

$

$

Direct materials

80,000

80,000

Direct labour

8,000

32,000

Overhead

263,000

237,000

Total cost

351,000

349,000

700,000

No. of units

4,000

8,000

Cost per unit

$87.75

$43.625

Using ABC in this situation, the cost per unit of Product X is much higher than with

traditional absorption costing and for Product Y the unit cost is much less.
The difference is caused by the fact that Product X use only 20% of total direct labour hours worked, but much larger proportions of set-up resources, order handling resources, machining time and quality control resources. As a result, the overheads charged to each product are substantially different.
This is an important feature of activity-based costing. The overheads charged to products, and so the overhead cost per unit of product, can be significantly different from the overhead cost per unit that would be obtained from traditional absorption costing.


	Question 3

The Gadget Co produces three products, A, B and C, all made from the same material. Until now, it has used traditional absorption costing to allocate overheads to its products. The company is now considering an activity based costing system in the hope that it will improve profitability. Information for the three products for the last year is as follows:
A

B

C

Production and sales volumes (units)

15,000
12,000

18,000

Selling price per unit

$7.50

$12

$13

Raw material usage (kg) per unit

2
3

4

Direct labour hours per unit

0.1
0.15

0.2

Machine hours per unit

0.5

0.7

0.9

Number of production runs per annum

16
12

8

Number of purchase orders per annum

24
28

42

Number of deliveries to retailers per annum

48
30

62

The price for raw materials remained constant throughout the year at $1.20 per kg. Similarly, the direct labour cost for the whole workforce was $14.80 per hour. The annual overhead costs were as follows:
$

Machine set up costs

26,550

Machine running costs

66,400

Procurement costs

48,000

Delivery costs

54,320

Required:

(a)
Calculate the full cost per unit for products A, B and C under traditional absorption costing, using direct labour hours as the basis for apportionment.
(5 marks)
(b)
Calculate the full cost per unit of each product using activity based costing.
(9 marks)
(c)
Using your calculation from (a) and (b) above, explain how activity based costing may help The Gadget Co improve the profitability of each product.
(6 marks)



(Total 20 marks)


3.5
When using ABC might be appropriate

3.5.1
Activity based costing could be suitable as a method of costing in the following circumstances:
(a)
In a manufacturing environment, where absorption costing is required for inventory valuations.

(b)
Where a large proportion of production costs are overhead costs, and direct labour costs are relatively small.

(c)
Where products are complex.
(d)
Where products are provided to customer specifications.

(e)
Where order sizes differ substantially, and order handling and despatch activity costs are significant.
3.6
ABC and decision making

3.6.1
The traditional cost behaviour patterns of fixed cost and variable cost are felt by advocates of ABC to be unsuitable for longer-term decisions, when resources are not fixed and changes in the volume or mix of business can be expected to have an impact on the cost of all resources used, not just short-term variable costs.
3.6.2
ABC attempts to relate the incidence of costs to the level of activities undertaken. A hierarchy of activities has been suggested.

	Classification level
	Cause of cost
	Types of cost
	Cost driver

	Unit level
	Production / acquisition of a single unit of product or delivery of single unit of service
	Direct materials

Direct labour
	Units produced

	Batch level
	A group of things being made, handled or processed
	Purchase orders

Set-ups

Inspection
	Batches produced

	Product level
	Development, production or acquisition of different items
	Equipment maintenance

Product development
	Product lines produced

	Facility sustaining level
	Some costs cannot be related to a particular line, instead they are related to maintaining the buildings and facilities. These costs cannot be related to cost objects with any degree of accuracy and are often excluded from ABC calculations for this reason.
	Building depreciation

Organisational advertising
	None – supports the overall production or service process


3.7
Advantages and Disadvantages of ABC

3.7.1
Advantages of ABC:

(a)
ABC provides useful information about the activities that drive overhead costs. Traditional absorption costing and marginal costing do not do this.

(b)
ABC therefore provides information that could be relevant to long-term cost control and long-term product selection or product pricing.

(c)
ABC can provide the basis for a management information system to manage and control overhead costs.

(d)
With ABC, overheads are charged to products on the basis of the activities that are required to provide the product: Each product should therefore be charged with a ‘fair share’ of overhead cost that represents the activities that go into making and selling it.

(e)
It might be argued that full product costs obtained with ABC are more ‘realistic’, although it can also be argued that full product cost information is actually of little practical use or meaning for management.

(f)
There is also an argument that in the long run, all overhead costs are variable (even though they are fixed in the short-term). Measuring costs with ABC might therefore provide management with useful information for controlling activities and long-term costs.

3.7.2
Disadvantages of ABC

(a)
The analysis of costs in an ABC system may be based on unreliable data and weak assumptions. In particular, ABC systems may be based on inappropriate activities and cost pools, and incorrect assumptions about cost drivers.

(b)
ABC provides an analysis of historical costs. Decision-making by management should be based on expectations of future cash flows. It is incorrect to assume that there is a causal relationship between a cost diver and an activity cost, so that increasing or reducing the activity will result in higher or lower activity costs.

(c)
In some cases, ABC may be little more than a sophisticated absorption costing system.

(d)
Within ABC systems, there is still a large amount of overhead cost apportionment. General overhead costs such as rental costs, insurance costs and heating and lighting costs may be apportioned between cost pools. This reduces the causal link between the cost driver and the activity cost.

(e)
Many ABC systems are based on just a small number of cost pools and cost drivers. More complex systems are difficult to justify, on grounds of cost.

(f)
Many activities and cost pools have more than one cost driver. Identifying the most suitable cost driver for a cost pool/activity is often difficult.
(g)
Traditional cost accounting systems may be more appropriate for the purpose of inventory valuation and financial reporting.

(i)
It might be a costly system to design and use. The costs might not justify the benefits. It must be remembered that full product costing is of little relevance for management decision-making.
3.8
Activity-based management (ABM)

3.8.1
ABM draws upon ABC as a major source of information. It uses ABC information to set and implement strategic priorities, analyse and measure performance and to identify low-cost product designs, cost reduction opportunities, potential for improvements in quality, cost inefficiencies in supplier relationships, and to redirect capital expenditure toward the most profitable activities.
3.8.2
A major benefit of ABM is value analysis. This involves classifying activities as value-added or non-value added. Non-value added activities do not add value to a product or service from the customer's perspective or for the business. ABM therefore focuses management attention toward those activities that can be eliminated without detriment to the organisation or the customer.
3.8.3
Once major non-value added activities are identified, cost driver analysis can be used to find their root causes. A cost reduction programme is developed to work towards the reduction and eventual elimination of these cost drivers. ABM also highlights opportunities for re-engineering of an organisation's activities, benchmarking value-added activities and the development of a performance measurement system for continuous improvement.
4.
Budgeting
4.1
The purpose of budgeting

4.1.1
A budget is a plan covering an entire organisation, and stated mainly in money values. Typically, a budget is prepared annually for the next financial year. However, capital expenditure budgets will cover a longer planning period, but may be reviewed and updated every year.
4.1.2
There are several reasons for preparing budgets.
(a)
A budget is an (annual) plan for the entire organisation. Like other types of plan, it is used to set targets for achievement.

(b)
Since it is a plan for the entire organisation, a budget should co-ordinate the activities of everyone within the organisation, so that everyone works towards consistent goals.

(c)
It is used for control purposes. Actual results can be compared with the budget, and differences reported as variances.

(d)
It can be used to communicate information about plans and actual results, so that managers and other employees are aware of their expected and actual performance.

(e)
Budgets might be used to motivate individuals, particularly managers, by setting them targets for performance for the year and rewarding them if they achieve their targets. Rewards may take the form of a cash bonus at the end of the year. Alternatively, rewards may be given in the form of eventual promotion, or (for senior managers) the award of shares or share options in the company.
4.2
Budgetary control
4.2.1
The budget may be divided into control periods, typically periods of one month. Actual results for a control period are then compared with the budget, and differences reported as variances. You should already be familiar with variance reporting from your earlier studies.
4.2.2
Budgeting and variance reporting (and standard costing and variance reporting) are examples of a feedback control system.
(a)
When actual results are worse than budget, there is an adverse variance. If the variance is significant, and the cause of the variance is controllable, the manager responsible may be expected to take control action to bring actual results back towards the budgeted performance level. Adverse variances are an example of negative feedback, where control action is needed to correct weaknesses or inefficiencies.
(b)
When actual results are better than budget, there is a favourable variance. If the variance is significant, and the cause of the variance is controllable, the manager responsible may be expected to take control action to continue the favourable results in the future. Favourable variances are an example of positive feedback, where control action is expected to take actual results even further away from the budget or target.
4.2.3
Another method of control reporting is to prepare an up-to-date forecast of the results for the budget period. An up-to-date forecast is compared with the budget. The comparison may show that actual results for the year may be better or worse than originally budgeted. The control information provided by comparisons of current forecasts with the budget is an example of feedforward control.
4.3
The relevance of attitudes and behaviour to effective budgeting

4.3.1
The effectiveness of budgeting and budgetary control depends largely on the behaviour and attitudes of managers and (possibly) other employees.
4.3.2
Budgets provide performance targets for individual managers. If managers are rewarded for achieving or exceeding their target, budgets could provide them with an incentive and a motivation to perform well.
4.3.3
It has also been suggested that budgets can motivate individuals if they are able to participate in the planning process. Individuals who feel a part of the planning and decision-making process are more likely to identify with the plans that are eventually decided. By identifying with the targets, they might have a powerful motivation to succeed in achieving them.
4.3.4
When budgeting helps to create motivation in individuals, the human aspect of budgeting is positive and good for the organisation.
4.3.5
Unfortunately, in practice, human behaviour in the budgeting process has a negative effect. There are several possible reasons why behavioural factors can be harmful:
(a)
Misunderstanding and worries about cost-cutting.

(b)
Opposition to unfair targets set by senior management

(c)
Sub-optimisation

(d)
Budget slack or budget bias
4.4
Budget slack (budget bias) (預算鬆弛)
4.4.1
Budget slack has been defined as ‘the intentional overestimation of expenses and/or underestimation of revenue during budget setting’ (CIMA Official Terminology, 2005 ed.)
4.4.2
Managers who prepare budgets may try to overestimate costs so that it will be much easier to keep actual spending within the budget limit. Similarly, managers may try to underestimate revenue in their budget so that it will be easier for them to achieve their budget revenue targets. As a result of slack, budget targets are lower than they should be.
4.4.3
When managers are rewarded for achieving their budget targets, the motivation to include some slack in the budget is even stronger.
4.4.4
An additional problem with budget slack is that when a manager has slack in his spending budget, he may try to make sure that actual spending is up to the budget limit. There are two reasons for this:
(a)
If there is significant under-spending, the manager responsible might be required to explain why.

(b)
Actual spending needs to be close to the budget limit in order to keep the budget slack in the budget for the next year.
4.4.5
The problem of budget slack is particularly associated with spending on ‘overhead’ activities and incremental budgeting. One of the advantages of zero based budgeting is that it should eliminate a large amount of slack from budgets.
4.5
Budgetary control as a system of performance measurement
4.5.1
The performance of operational managers may be measured by comparing actual performance with the budget. The manager might be rewarded for achieving budget targets but criticised for failing to meet the budget.
4.5.2
This tendency to ‘blame’ managers for failing to meet the budget targets will have an adverse effect on the motivation and attitude of the operational managers in the following circumstances:
(a)
The budget might not make any distinction between costs that are controllable and costs outside the manager’s control. The manager might therefore be criticised for excess spending on items over which he has no control.

(b)
Circumstances might change and events might occur that make the original budget unrealistic. Even so, the manager might be criticised for failing to meet the budget targets, even when changed circumstances have made the budget targets unrealistic.

5.
Standard Costing and Variance Analysis

5.1
The Use of Standard Costs

	5.1.1
	The use of standard costs

	
	Two principle uses:

(a)
To value inventories and cost production for cost accounting purposes. It is an alternative method of valuation to methods like FIFO and LIFO.

(b)
To act as a control device by establishing standards (expected costs) and comparing actual costs with the expected costs, thus highlighting areas of the organizations which may be out of control.

Other uses:

(c)
To assist in setting budgets and evaluating managerial performance.

(d)
To enable the principle of 'management by exception' to be practised. A standard cost, when established, is an average expected unit cost. Because it is only an average, actual results will vary to some extent above and below the average. Only significant differences between actual and standard should be reported.

(e)
To provide a prediction of future costs to be used in decision-making situations.

(f)
To motivate staff and management by the provision of challenging targets.

(g)
To provide guidance on possible ways of improving efficiency.


5.2
Where standard costing should be used

5.2.1
Although standard costing can be used in a variety of costing situations (batch and mass production, process manufacture, jobbing manufacture (where there is standardisation of parts) and service industries (if a realistic cost unit can be established)), the greatest benefit from its use can be gained if there is a degree of repetition in the production process so that average or expected usage of resources can be determined. It is therefore most suited to mass production and repetitive assembly work and less suited to organisations which produce to customer demand and requirements.
5.3
Types of Standard

	5.3.1
	Types of standard

	
	(a)
An ideal standard is a standard which can be attained under perfect operating conditions: no wastage, no inefficiencies, no idle time, no breakdowns.

Ideal standards can be seen as long-term targets but are not very useful for day-to-day control purposes.
Ideal standards cannot be achieved. If such standards are used for budgeting, an allowance will have to be included to make the budget realistic and attainable.
(b)
An attainable standard is a standard which can be attained if production is carried out efficiently, machines are properly operated and/or materials are properly used. Some allowance is made for wastage and inefficiencies.

Attainable standards can be used for product costing, cost control, inventory valuation, estimating and as a basis for budgeting.
(c)
A current standard is standard based on current working conditions (current wastage, current inefficiencies).

Current standards or attainable standards provide the best basis for budgeting, because they represent an achievable level of productivity.
Current standards do not attempt to improve on current levels of efficiency.
Current standards are useful during periods when inflation is high. They can be set on a month by month basis.
(d)
A basic standard is a long-term standard which remains unchanged over the years and is used to show trends.

Basic standards are used to show changes in efficiency or performance over a long period of time. They are perhaps the least useful and least common type of standard in use.


5.4
Standard costing and budgetary control
5.4.1
Actual results are compared to flexed budgets to identify variances including:
(a)
Sales volume and price variances

(b)
Direct materials cost and usage variances

(c)
Direct labour rate and efficiency variances

(d)
A variable production overheads rate and efficiency variances

(e)
A fixed overhead variance, which can be analysed into an expenditure variance and a volume variance

(f)
Expenditure variances for ‘other costs’ (administration and sales)
5.4.2
Variances and controllability
The principle of controllability should be applied in any performance management system.
When variances are used to measure the performance of an aspect of operations, or the performance of a manager, they should be reported to the manager who is:

(a)
responsible for the area of operations to which the variances relate, and

(b)
able to do something to control them.
There is no value or practical purpose in reporting variances to a manager who is unable to do anything to control performance by sorting out problems that the variances reveal and preventing the variances from happening again.
It is also unreasonable to make a manager accountable for performance that is outside his control, and for variances that he can do nothing about.
5.5
Fixed and Flexible Budgets

	5.5.1
	Fixed and flexible budgets

	
	(a)
A fixed budget is a budget which is designed to remain unchanged regardless of the volume of output or sales achieved.

(b)
A flexible budget is a budget which, by recognizing different cost behavior patterns, is designed to change as volumes of output change.


	5.5.2
	Example 6

	
	Ayres & Co. makes a single product and have an average production of 5,000 units a month although this varies widely. The following extract from the overhead statement for the extrusion department shows the make-up of the budget and a month’s actual results.
Budget
Actual
5,000 units
4,650 units
$
$

$

Indirect labour
Fixed

3,000

Variable $1/unit

5,000

8,000

7,900

Consumables (variable)

15,000

14,250

Variable overheads

20,000

18,200

Fixed overheads

12,500

12,500

55,500

52,850

Budgetary control statement

Fixed budget vs actual results
Fixed budget
Actual results
Variance
$

$

$

Indirect labour
8,000
7,900
100 (F)
Consumables

15,000

14,250

750 (F)

Variable overheads

20,000

18,200

1,800 (F)

Fixed overheads

12,500

12,500

-

55,500

52,850

2,650

Budgetary control statement

Flexed budget vs actual results

Fixed budget
Actual results
Variance
$

$

$

Indirect labour
7,650
7,900
250 (A)
Consumables ($3/unit)
13,950
14,250

300 (A)
Variable overheads ($4/unit)
18,600
18,200

400 F)
Fixed overheads

12,500

12,500

-

52,700
52,850

150 (A)



5.6
Reasons for variances
5.6.1
Variances may occur for a number of reasons. One possible reason is that the budget itself was not realistic. Unless they are achievable, budgets are not a useful method of control. However, there are many other reasons why variances may arise, as shown by the table below.
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6.
Probabilities and Expected Values

	6.1
	Expected Values

	
	(a)
Expected values indicate what an outcome is likely to be in the long run with repetition. Where probabilities are assigned to different outcomes, we can evaluate the worth of a decision as the expected value, or weighted average, of these outcomes.

(b)
The principles is that when there are a number of alternative decisions, each with a range of possible outcomes, the optimum decision will be the one which gives the highest expected value.


	6.2
	Example 7

	
	Suppose a manager has to choose between mutually exclusive options A and B, and the probable outcomes of each option are as follows.

Option A
Option B
Probability
Profit ($)
Probability
Profit ($)
0.8

5,000

0.1

(2,000)

0.2

6,000

0.2

5,000

0.6

7,000

0.1

8,000

The expected value (EV) of profit of each option would be measured as follows.

Option A

Probability
Profit ($)
EV of profit ($)
0.8 ×

5,000 =
4,000
0.2 ×
6,000 =

1,200

EV =

5,200

Option B

Probability
Profit ($)
EV of profit ($)
0.1 ×

(2,000) =
(200)
0.2 ×
5,000 =

1,000

0.6 ×
7,000 =

4,200

0.1 ×
8,000 =

800

EV =

5,800

In this example, since it offers a higher EV of profit, option B would be selected in preference to A, unless further risk analysis is carried out.


	6.3
	Example 8

	
	BBC Newsagents stocks a weekly lifestyle magazine. The owner buys the magazines for $0.30 each sells them at the retail price of $0.50 each.

At the end of the week unsold magazines are obsolete and have no value. The estimated probability distribution for weekly demand is shown below.

Weekly demand in units

Probability

20

0.20

30

0.55

40

0.25

Required:

What is the expected value of demand? If the owner is to order a fixed quantity of magazines per week, how many should that be?

Solution:

EV of demand (units per week) = (20 × 0.20) + (30 × 0.55) + (40 × 0.25) = 30.5 units per week.

The next step is to set up a decision matrix of possible strategies (numbers bought) and possible demand.
The ‘pay-off’ from each combination of action and outcome is then computed.

No sale = cost of $0.30 per magazine

Profit per magazine = $0.20 ($0.50 – $0.30)

Probability
Outcome
Decision
(No. demanded)
(No. bought)
20

30
40
$

$

$

0.20
20

4.00

1.00 *

(2.00)

0.55

30

4.00

6.00

3.00

0.25

40

4.00

6.00

8.00

4.00

5.00**

3.25

* Buy 30 and sell only 20 gives a profit of (20 × $0.5) – (30 × $0.3) = $1

** (0.2 × 0.1) + (0.55 × 6) + (0.25 × 6) = 5

The strategy which gives the highest expected pay-off is to stock 30 magazines each week.


6.4
Advantages of using expected values

(a)
An EV is a weighted average value, that is based on all the different possible outcomes and the probability that each will occur.

(b)
It recognizes the risk in decisions, based on the probabilities of different possible results or outcomes.

(c)
It expresses risk in a single figure.

6.5
Limitations of expected values
(a)
The expected value is merely a weighted average of all possible outcomes, it has severe limitations as a decision rule by which to judge preference. The expected value will never actually occur.

(b)
Expected values are used to support a risk-neutral attitude. A risk-neutral decision maker will ignore any variability in the range of possible outcomes and be concerned only with the expected value of outcomes.

(c)
Expected values are more valuable as a guide to decision making where they refer to outcomes which will occur many times over.

7.
Decision Trees

7.1
Concept of decision trees

	7.1.1
	Decision Trees

	
	A decision tree is a pictorial method of showing a sequence of interrelated decisions and their expected outcomes. Decision trees can incorporate both the probabilities of, and values of, expected outcomes, and are used in decision-making.


	7.1.2
	Example 9

	
	A company can choose to launch a new product XYZ or not. If the product is launched, expected sales and expected unit costs might be as follows.

Sales

Unit costs

Units

Probability

$

Probability

10,000

0.8

6

0.7

15,000

0.2

8

0.3

[image: image8.emf]


7.2
Decision trees and two-stage decisions
7.2.1
Decision trees can be used to show more complex decisions, involving two-stage decision-making. Two-stage decision making means that one decision must be made now, and another decision will have to be made at a later time. The decision that is taken for the future second-stage decision will depend on the outcome from the first-stage decision. The basic principles of drawing a decision tree remain the same.
7.2.2
An important difference is that the second stage decision should be evaluated first. The EV of the current decision cannot be calculated until it has been established what the second-stage decision will be.
	7.2.3
	Example 10

	
	A trader wants to rent space in a new shopping mall for one year, and has to decide how much space to rent. The terms of the rental are that there will be a one-year rental arrangement for the space that is rented initially, but the trader will have the option after six months to rent some additional space for a further six months, until the end of the year.
Net cash flows for the first six months of trading will depend on the success of the new mall in attracting shoppers. Estimates of net cash flows in the first six months are as follows:
[image: image9.emf]
Cash flows in the second six months will depend partly on trading in the first six months, partly on whether or not a decision is taken to take additional space, and partly on the success of the shopping mall in the second six months.
If the shopping mall is very successful in the first six months, there is a 0.7 probability that it will be very successful in the second six months, and a 0.3 probability that it will be only fairly successful.
If the shopping mall is only fairly successful in the first six months, there is a 0.2 probability that it will be very successful in the second six months, and a 0.8 probability that it will be fairly successful.
Estimates of cash flows in the second six months are as follows.
· If a decision is taken to expand after six months, net cash flows will be 25% higher in the second six months than in the first six months if the mall is very successful in the second six months.
· If a decision is taken to expand after six months, net cash flows will be 30% lower in the second six months than in the first six months if the mall is only fairly successful in the second six months.
· If the decision is not to expand after six months, net cash flows will be the same in the second six months as in the first six months if the mall is very successful in the second six months.

· If the decision is not to expand after six months, net cash flows will be 10% lower in the second six months than in the first six months if the mall is only fairly successful in the second six months.
Required:

Draw a decision tree and evaluate the decision.
Solution:

[image: image10.emf]
The second stage decision must be evaluated first.

Decision nodule 2. If the trader takes the small space and the mall is very successful in the first six months, the decision after six months will be to expand, and the EV of cash flows in the second six months will be 173.6.

Decision nodule 3. If the trader takes the small space and the mall is only fairly successful in the first six months, the decision after six months will be not to expand, and the EV of cash flows in the second six months will be 73.6.

Decision nodule 4. If the trader takes the large space and the mall is very successful in the first six months, the decision after six months will be to expand, and the EV of cash flows in the second six months will be 217.0.

Decision nodule 5. If the trader takes the large space and the mall is only fairly successful in the first six months, the decision after six months will be not to expand, and the EV of cash flows in the second six months will be 36.8.
The current decision can now be evaluated, using the EVs for the second stage decisions.
[image: image11.emf]
On the basis of expected value, the decision now should be to rent the small spacefor the first six months.


7.3
Decision trees and joint probabilities
7.3.1
Decision trees can also be used to illustrate joint probabilities, where the outcome from a decision depends on two or more different factors. A joint probability is a probability that two things will happen together.
	7.3.2
	Example 11

	
	A company has to decide which version of a new product to launch on the market, Version 1 or Version 2. Because the products are very similar, only one of them can be launched, and it will have an expected market life of 12 months.
Due to the differences in the product designs, however, the sales demand for each will be different. The net cash flows from launching either product will depend on two factors, which are unrelated to each other:
· the size of the market
· the speed of response of a major competitor.
The expected cash flows are as follows:
[image: image12.emf]
The size of the market for each product has been estimated from market research as follows:
[image: image13.emf]
The probability that the major competitor will respond quickly is 0.6 in the case of Version 1 and 0.5 in the case of Version 2. If the competitor does not respond quickly, it will be judged to have responded slowly.
Required:

Draw a decision tree to show whether Version 1 or Version 2 should be launched on the market.
Solution:

Notice how there are two stages of probability node in the decision tree. The joint probabilities and EV calculations are shown on the right hand side of the decision tree.
[image: image14.emf]
On the basis of expected value, the decision should be to launch Version 2 on the market.


8.
Decision Making and Relevant Costs

8.1
Relevant costs

	8.1.1
	Relevant Costs

	
	Relevant costs are future cash flows arising as a direct consequence of a decision.

(1)
Relevant costs are future costs.

(2)
Relevant costs are cash flows.

(3)
Relevant costs are incremental costs.

(4)
Relevant costs are opportunity costs.


(a)
Machinery user costs

8.1.2
Once a machine has been bought its cost is a sunk cost. Depreciation is not a relevant cost, because it is not a cash flow. However, using machinery may involve some incremental costs. These costs might be referred to as user costs and they include hire charges and any fall in resale value of owned assets, through use.
(b)
Labour

8.1.3
Often the labour force will be paid irrespective of the decision made and the costs are therefore not incremental. Take care, however, if the labour force could be put to an alternative use, in which case the relevant costs are the variable costs of the labour and associated variable overheads plus the contribution forgone from not being able to put it to its alternative use.
(c)
Materials

8.1.4
The relevant cost of raw materials is generally their current replacement cost, unless the materials have already been purchased and would not be replaced once used.
8.1.5
If materials have already been purchased but will not be replaced, then the relevant cost of using them is either (a) their current resale value or (b) the value they would obtain if they were put to an alternative use, if this is greater than their current resale value.
8.1.6
The higher of (a) or (b) is then the opportunity cost of the materials. If the materials have no resale value and no other possible use, then the relevant cost of using them for the opportunity under consideration would be nil.
8.1.7
The flowchart below shows how the relevant costs of materials can be identified, provided that the materials are not in short supply, and so have no internal opportunity cost.
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(d)
Opportunity costs

	8.1.8
	Opportunity Costs

	
	Opportunity cost is the benefit sacrificed by choosing one opportunity rather than the next best alternative. You will often encounter opportunity costs when there are several possible uses for a scarce resource.


(e)
Sunk costs

	8.1.9
	Sunk Costs

	
	Sunk costs are the cost of resources which have already acquired where the total will be unaffected by the choice between various alternatives and are usually created by the past decision.


	8.1.10
	Example 12

	
	Suppose that a company is wondering whether to sell a new product as part of its summer season range. It has spent $10,000 on market research, which has shown that if the product is sold for $10 per unit (variable costs of sale = $8 per unit), the company will sell 4,000 units. The money spent on market research is a sunk cost and is irrelevant to the product for a variable cost of $8 in order to sell 4,000 units at $10 each. Contribution and profit would increase by $8,000.


(f)
Out-of-pocket costs (現金支出成本)

	8.1.11
	Out-of-pocket costs

	
	They are defined as the actual cash outlays that exist currently. For example, salaries, advertising, other operating expenses. Depreciation would not be included as out-of-pocket as it has no current cash outlay.


8.2
Acceptance of special order

	8.2.1
	Special order

	
	(a)
Special order decision is defined as when companies receive requests to supply products or services under special conditions and terms while they have to consider such non-routine decision.

(b)
Management has to consider several factors before taking or leaving the terms of such orders. In deciding whether or not to confirm the order, management has to determine if there are sufficient resources or excess capacity to handle the special order and whether the relevant revenues are greater than the relevant costs.


	8.2.2
	Example 12

	
	ABC Ltd manufactures special purpose gauges to customers’ specifications. The highly-skilled labour force is always working to full capacity and the budget for the next year is as follows:

$

$

Sales

40,000

Direct materials

4,000

Direct wages (3,200 hours @ $5)

16,000

Fixed overhead

10,000

30,000

Profit

10,000

An enquiry is received from XY Ltd for a gauge which would use $60 of direct materials and 40 labour hours.

Required:

(a)
What is the minimum price to quote to XY Ltd?

(b)
Would the minimum price be different if spare capacity was available but materials were subject to a quota of $4,000 per year?

Solution:

(a)
The limiting factor is 3,200 hours and the budgeted contribution per hour is $20,000 ÷ 3,200 hours = $6.25 hour. Minimum price is therefore:

$

Materials

60

Wages (40 hours @ $5)

200

260

Add: Contribution (40 hours @ $6.25)

250

Contract price

510

At the above price the contract will maintain the budgeted contribution (check by calculating effect of devoting the whole 3,200 hours to XY Ltd).

Note, however, that the budget probably represents a mixture of orders, some of which earn more than $6.25 per hour and some less. Acceptance of the XY order must displace other contracts, so the contribution rate of contracts displaced should be checked.

(b)
If the limiting factor is materials, budgeted contribution per $ of materials is $20,000 ÷ 4,000 = $5.
Minimum price is therefore:

$

Materials and wages (as above)
260
Contribution ($60 × 5)
300
Contract price
560
Because materials are scarce, odd-jobs must aim to earn the maximum profit from its limited supply.


8.3
Add or drop a product line or segment

	8.3.1
	Add or drop

	
	Part of a business may appear to be unprofitable. The segment may, for example, be a product, a department or a channel of distribution. In evaluating closure the cost accountant should identify:

(a)
loss of contribution from the segment;

(b)
savings in specific fixed costs from closure;

(c)
penalties, e.g. redundancy, compensation to customers;

(d)
alternative use for resources released;

(e)
other non-quantifiable effects.

(i)
What impact will a shutdown decision have on employee morale?

(ii)
What signal will the decision give to competitors? How will they react?

(iii)
How will customers react? Will they lose confidence in the company’s products?

(iv)
How will suppliers be affected? If one supplier suffers disproportionately there may be a loss of goodwill and damage to future relations.


	8.3.2
	Example 13

	
	BB fashion store comprises three departments – Men’s Wear, Ladies’ Wear and Unisex. The store budget is as follows:

Men’s

Ladies’
Unisex

Total

$

$

$

$

Sales

40,000

60,000

20,000

120,000

Direct cost of sales

20,000

36,000

15,000

71,000

Department costs

5,000

10,000

3,000

18,000

Apportioned store costs

5,000

5,000

5,000

15,000

Profit/(loss)

10,000

9,000

(3,000)

16,000

It is suggested that Unisex be closed to increase the size of Men’s and Ladies’ Wear. What information is relevant or required?

Solution:
Possible answers are as follows:

(a)
Unisex earns $2,000 net contribution (store costs will be re-apportioned to Men’s/Ladies’).

(b)
Possible increase in Men’s/Ladies’ sales volume.

(c)
Will Unisex staff be dismissed or transferred to Men’s/Ladies’?

(d)
Reorganization costs, e.g. repartitioning, stock disposal.

(e)
Loss of custom because Unisex attracts certain types of customer who will not buy in Men’s/Ladies.


8.4
Make or buy decisions

	8.4.1
	Make or buy

	
	In a make or buy decision with no limiting factors, the relevant costs are the differential costs between the two options.


	8.4.2
	Example 14

	
	CC Ltd makes four components, W, X, Y and Z for which costs in the forthcoming year are expected to be as follows.

W

X

Y

Z

Production (units)

1,000

2,000

4,000

3,000

Unit marginal costs

$

$

$

$

Direct materials

4

5

2

4

Direct labour

8

9

4

6

Variable production overheads

2

3

1

2

14

17

7

12

Directly attributable fixed costs per annum and committed fixed costs:

$

Incurred as a direct consequence of making W

1,000

Incurred as a direct consequence of making X

5,000

Incurred as a direct consequence of making Y

6,000

Incurred as a direct consequence of making Z

8,000

Other fixed costs (committed)

30,000

50,000

A sub-contractor has offered to supply units of W, X, Y and Z for $12, $21, $10 and $14 respectively. Should CC Ltd make or buy the components?

Solution:
(a)
The relevant costs are the differential costs between making and buying, and they consist of differences in unit variable costs plus differences in directly attributable fixed costs. Subcontracting will result in some fixed cost savings.
W

X

Y

Z

$

$

$

$

Unit variable cost of making

14

17

7

12

Unit variable cost of buying

12

21

10

14

(2)

4

3

2

Annual requirements (units)

1,000

2,000

4,000

3,000

$

$

$

$

Extra variable cost of buying (per annum)

(2,000)

8,000

12,000

6,000

Fixed costs saved by buying

(1,000)

(5,000)

(6,000)

(8,000)

Extra total cost of buying

(3,000)

3,000

6,000

(2,000)

(b)
The company would save $3,000 pa by sub-contracting component W (where the purchase cost would be less than the marginal cost per unit to make internally) and would save $2,000 pa by subcontracting component Z (because of the saving in fixed costs of $8,000).
(c)
In this example, relevant costs are the variable costs of in-house manufacture, the variable costs of sub-contracted units, and the saving in fixed costs.
(d)
Further considerations

(i)
If components W and Z are sub-contracted, the company will have spare capacity. How should that spare capacity be profitably used? Are there hidden benefits to be obtained from sub-contracting? Would the company's workforce resent the loss of work to an outside sub-contractor, and might such a decision cause an industrial dispute?

(ii)
Would the sub-contractor be reliable with delivery times, and would he supply components of the same quality as those manufactured internally?

(iii)
Does the company wish to be flexible and maintain better control over operations by making everything itself?

(iv)
Are the estimates of fixed cost savings reliable? In the case of Product W, buying is clearly cheaper than making in-house. In the case of product Z, the decision to buy rather than make would only be financially beneficial if it is feasible that the fixed cost savings of $8,000 will really be 'delivered' by management. All too often in practice, promised savings fail to materialise!


8.5
Further processing decisions

	8.5.1
	Further processing

	
	A joint product should be processed further past the split-off point if sales value minus post-separation (further processing) costs is greater than sales value at split-off point.


	8.5.2
	Example 15

	
	The Poison Chemical Company produces two joint products, Alash and Pottum from the same process. Joint processing costs of $150,000 are incurred up to split-off point, when 100,000 units of Alash and 50,000 units of Pottum are produced. The selling prices at split-off point are $1.25 per unit for Alash and $2.00 per unit for Pottum.
The units of Alash could be processed further to produce 60,000 units of a new chemical, Alashplus, but at an extra fixed cost of $20,000 and variable cost of 30c per unit of input. The selling price of Alashplus would be $3.25 per unit. Should the company sell Alash or Alashplus?
Solution:

The only relevant costs/incomes are those which compare selling Alash against selling Alashplus. Every other cost is irrelevant: they will be incurred regardless of what the decision is.
Alash

Alashplus

Selling price per unit

$1.25

$3.25

$

$

$

Total sales

125,000

195,000

Post-separation processing costs

-

Fixed

20,000

-

Variable

30,000

50,000

Sales minus post-separation (further processing) costs

125,000

145,000

It is $20,000 more profitable to convert Alash into Alashplus.


8.6
Limiting Factors

	8.6.1
	Limiting Factors

	
	A limiting factor is any factor that is in scarce supply and that stops the organisation from expanding its activities further, that is, it limits the organisations activities.


8.6.2
An organisation might be faced with just one limiting factor (other than maximum sales demand) but there might also be several scarce resources, with two or more of them putting an effective limit on the level of activity that can be achieved.
8.6.3
Examples of limiting factors include sales demand and production constraints.
(a)
Labour. The limit may be either in terms of total quantity or of particular skills.

(b)
Materials. There may be insufficient available materials to produce enough units to satisfy sales demand.

(c)
Manufacturing capacity. There may not be sufficient machine capacity for the production required to meet sales demand.
8.6.4
It is assumed in limiting factor analysis that management would make a product mix decision or service mix decision based on the option that would maximise profit and that profit is maximized when contribution is maximised (given no change in fixed cost expenditure incurred). In other words, marginal costing ideas are applied.
(a)
Contribution will be maximised by earning the biggest possible contribution per unit of limiting factor. For example if grade A labour is the limiting factor, contribution will be maximised by earning the biggest contribution per hour of grade A labour worked.

(b)
The limiting factor decision therefore involves the determination of the contribution earned per unit of limiting factor by each different product.

(c)
If the sales demand is limited, the profit-maximising decision will be to produce the topranked product(s) up to the sales demand limit.
8.6.5
In limiting factor decisions, we generally assume that fixed costs are the same whatever product or service mix is selected, so that the only relevant costs are variable costs.
8.6.6
When there is just one limiting factor, the technique for establishing the contribution-maximising product mix or service mix is to rank the products or services in order of contribution-earning ability per unit of limiting factor.
	8.6.7
	Example 16

	
	Sausage makes two products, the Mash and the Sauce. Unit variable costs are as follows.
Mash

Sauce

$

$

Direct materials

1

3

Direct labour ($3 per hour)

6

3

Variable overhead

1

1

8

7

The sales price per unit is $14 per Mash and $11 per Sauce. During July the available direct labour is limited to 8,000 hours. Sales demand in July is expected to be as follows.

Mash

3,000 units

Sauce

5,000 units

Required:

Determine the production budget that will maximize profit, assuming that fixed costs per month are $20,000 and that there is no opening inventory of finished goods or work in progress.

Solution:

1. Determine the limiting factor

Mash

Sauces

Total

Labour hours per unit

2 hrs

1 hr

Sales demand

3,000 units

5,000 units

Labour hours needed

6,000 hrs

5,000 hrs

11,000 hrs

Labour hours available

8,000 hrs

Shortfall

3,000 hrs

Labour is the limiting factor on production.

2. Identify the contribution earned by each product per unit of scarce resource, that is, per labour hour worked.
Mash

Sauce

$

$

Sales price

14

11

Variable cost

8

7

Unit contribution

6

4

Labour hour per unit

2 hrs

1 hr

Contribution per labour hour (= per unit of limiting factor)

$3

$4

Ranking

2

1

3. Determine the budgeted production and sales.

Product

Units

Hours needed

Contribution per unit

Total

$

$

Sauces

5,000

5,000

4

20,000

Mashes (Bal.)

1,500

3,000

6

9,000

8,000

29,000

Less: fixed costs

20,000

Profit

9,000

Conclusion:

(1)
Unit contribution is not the correct way to decide priorities.

(2)
Labour hours are the scarce resource, therefore contribution per labour hour is the correct way to decide priorities.

(3)
The Sauce earns $4 contribution per labour hour, and the Mash earns $3 contribution per labour hour. Sauces therefore make more profitable use of the scarce resource, and should be manufactured first.
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