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CHAPTER 1 

Introduction: capacity utilisation decisions, 
economie approaches and uncertainty 

This study is about how managers use management accounting information 
for decision-making. More specifically, capacity utilisation decisions, 
sometimes also referred to as "short-term" decisions, are discussed. Consider, 
for example, the decision of whether some production capacity will be used to 
produce a customer order. Or consider the decision of whether a particular 
employee will do a project. 

The most imporant purpose of the present study is to investigate a 
discrepancy between "theory" and "practice". In theory, when making a 
decision one should only take into consideration those costs and revenues that 
could change a result of that particular decision. A decision on the utilisation 
of available capacity does oot affect total capacity costs and, hence, capacity 
costs should not play any role. In practice, however, managers often use 
uncontrollable costs when they make decisions. Consider the following 
example. A General Manager of a firm could accept a contract for producing 
and selling a batch of a particular product. The selling price less the variabie 
product cost is positive. Capacity is available and capacity costs are largely 
fixed and unavoidable. Nevertheless, the manager may refuse to accept the 
contract, arguing that it is an unprofitable deal when the fixed capacity costs of 
the product are taken into account. In practice, "slices" of capacity costs are 
allocated to activities which utilise the available capacity. Every activity is 
typically required to reeover its allocated share of capacity costs, even though 
total capacity costs remaio unchanged. How can the use of cost allocations in 
this situation be explained? 

9 
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The notion that managers often use capacity cost allocations for short-term 
capacity utilisation decisions is based only on indirect empirica! evidence, 
however. Therefore, a second purpose of this study is to collect some 
systematic data on managerial decision-making for capacity utilisation 
decisions. 

The present study is also related to some contemporary discussions in the 
literature, particularly about Activity-Based Costing. Some writers contest that 
partienlar principles of management accounting theory should not be applied to 
short-term decisions. Therefore, the third purpose of this study .is to contribute 
new evidence and ideas for this debate. 

A fourth reason for the present study is based on the author's personal 
experience. Being trained in management accounting theory, I was surprised 
and intrigued to find experienced managers being reluctant to accept some of 
the implications of management accounting theory. Looking further into the 
literature, a variety of interesting viewpoints were found regarding managerial 
decision-making for short-term capacity utilisation decisions. My intention has 
always been to learn from managerial practices, and I do not consider the 
attitude described below very constructive: 

One of the difficulties faced by practicing management accountants 
is, what one might call, the full cost mentality. This is the argument 
that full cost should be the cost basis of evaluating the profitability 
of new, or continuing, products. The full cost perspective persists 
despite the repeated attempts by the authors of the cost and 
management accounting texts that have been written during the last 
20 years to stampit out. (Atkinson 1987b, p. 41, italics in original) 

Condemning practices of skilled and successful managers is not the topic bere, 
but explaining and learning from such behaviour is. 

In Section l of this Introduction, some questions which have been raised in 
the ongoing discussion are summarized. It becomes clear that definitions are 
required. These are discussed in Section 2. The structure of the remaining part 
of Chapter 1 is explained at the end of Section 2. The structure of the total 
study is covered in the last section of Chapter 1. 

1. SOME CONTEMPORARY DISCUSSlONS 

The objective of Activity-Based Costing (ABC) is to allocate overhead 
costs to those products and actlvities which are the reason for incurring 
specific costs. See, for instiptce, Cooper and Kaplan (1987, 1988), Shank and 
Govindarajan (1988), Innes\ and Mitchell (1990). See also Joyce (1968) who 
makes it clear that ABC is not really new, however. A current interesting 
debate concerns the question of whether ABC data can be used directly for 
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decision analysis. Consider, for example, the decisions of whether to perform 
the following activities: 

(1) Producing a batch of products. Suppose the revenue from selling the 
batch is f20,000. 

(2) Introducing a new part number. Suppose introducing a new part numbèr 
leads to savings in production amounting to f9000. 

(3) Dropping a product from a product line. Suppose the selling price of this 
product is j77 per unit. 

A batch, a part number, and a unit product are all cost drivers. Costs are 
allocated to such oost drivers in an ABC-system. Suppose: 

(1) Allocated costs toa batch are f21,000. 
(2) Allocated costs toa new part number are f1500. 
(3) Total product costs are f81 per unit. 

The comparison of benefits with allocated costs is not appropriate for 
decision analysis. Management accounting theory has, for decades, been 
prescrihing a relevant cost analysis; the arguments are being repeated in the 
ABC discussions. See, for example, Innes and Mitchell (1990), Piper and 
Walley (1990, 1991), Horngren (Kaplan et al. 1990), Boer (Kaplan et al. 
1990), and Koehier (1991V A relevant cost analysis implies that one should 
always make a detailed calculation to investigate which of the costs are 
affected by a particular decision. In the examples above: (1) Not all of the 
costs of f2l ,000 are affected by the decision whether or not to produce the 
batch. Some costs are fixed in the sense that they will occur regardless of 
whether the batch is produced. The same reasoning applies to (2) the costs of 
fl500 to introduce a new parts number and to (3) the costs of f81 to produce 
a single unit. Following a relevant cost approach, only those costs which 
depend on the decision being made are actually relevant for that particular 
decision. Costs that remain unchanged can only be interesting as a starting 
point for further analysis. 

On the other hand, some proponents of ABC are of the opinion-either 
explicitly, or implicitly-that the use of ABC cost data is directly relevant for 
decision-making. Two types of decisions will be discussed here, namely, the 
decision on product mix and the decision whether to accept a special order. 

Product mix 

Consider the decision of which products to produce. Should data on total 
product costs, for instance, from an ABC system be used in this decision? 
Bakk:e and Heilberg (1991) compare ABC with a technique (TOC) which 
assumes that only material costs are relevant. The contribution margin is 
considered to be the selling price less the materials. The contribution margin 
per unit of bottleneck capacity should be calculated for every product to 
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determine the optimal production schedule for utilising a bottleneck capacity. 
See, for instance, Galloway and Waldron (1988a, 1988b, 1989a, 1989b). See 
also Willet (1989) who makes it clear that such calculations are not new, 
however. Bakke and Heilberg show that it is possible that the least profitable 
products in the long run (based upon lowest gross margin: the selling price less 
the ABC product costs) are the most profitable in the short run (based upon 
highest contribution margin per unit of bottleneck capacity). Which of these 
conflicting performance measurements should be used? Consider a situation in 
which a product provides a very good contribution margin per unit of 
bottleneck capacity, but the product has a negative gross margin (total product 
costs, including allocated costs, are more than the selling price). 

Shank feels that full costs are relevant. Any type of variabie costs tigure is 
not even considered to be "right for short-run capacity utilization decisions" 
(Kaplan et al. 1990, p. 28). The problem, which is also clear in the analysis of 
Bakke and Hellberg, is how to realize the transition from short-run 
optimization to long-run optimization. 

When does the long-run happen? What morning do you get up and 
say, today's the long-run, now I'm going to do something about 
that loser? The contribution margin mentality will lead you to keep 
everything. It will lead to add products, it will lead you to never 
drop anything, it will lead you to always make instead of buy. 
(Kaplan et al. 1990, p. 19) 

Economie theory suggests that fixed costs are relevant in the long 
run (all costs are variabie in the long run). Full cost per unit (an 
"accounting" measure) is the best measure today of the long run 
variabie costs of a product. . . . It is not clear when the short run 
ends and when the long run begins. Won't accumulation of short
run decisions result in a long-run impact? Will that not argue for a 
full cost view even for the so-called short-run decisions? . . . 
Whereas "full cost" distorts the short-run perspective, "incremental 
cost" distorts the long-run view. Which is a bigger sin? (Shank and 
Govindarajan 1989, p. 29-30, italics in original) 

Cooper explicitly says that "ABC systems are designed to focus managerial 
attention not to provide decision relevant costs" (Cooper 1990, p. 59). On the 
other hand, he gives arguments that seem to indicate-without explicitly stating 
this-that in his opinion ABC data should sometimes be directly decisive for 
decisions. ABC data are important for decision-making because managerial 
decisions arenotindependent and situations are often complex. 

In such settings, the consequence of a series of decisions taken 
independently can be quite different from the sum of the predieteel 
effects of those individual decisions. For example, the decision to 
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drop one product will typically not change 'fixed' overhead 
spending. In contrast, dropping 50 products might allow 
considerable savings. Stated somewhat tritely, the sum of the parts 
(the decisions to drop individual products) is not equal to the sum 
of the whole (the realisable savings from having dropped 50 
products). . . . To capture this potential, the ABC orientation 
recognises the long-term cashflow consequences from decisions, not 
their short-term impact. (Cooper 1990, p. 58) 

It is concluded here that Cooper's viewpoint is ambiguous. 
KapJan states that "activity-based systems do notmake decisions. Our ABC 

cases are not decision focused" (Kaplan et al. 1990, p. 13). "The ABC analysis 
does not say drop all the apparently unprofitable products. But it raises 
management's attention why those products are being designed, produced, and 
sold the way they are. The system highlights problem areas that deserve 
management's attention and more detailed analysis" (Kaplan et al. 1990, p. 
14). ABC systems direct attention. This statement is in line with relevant cost 
analysis. It beoomes apparent that KapJan is not entirely consistent, however. 

Special order 

Consider the decision of whether to accept a special order. Kaplan firstly 
expresses the relevant cost principle: 

There is no question that if you have the excess capacity, the 
workers are all hired, the technology exists, and you have the 
product designed, and someone says, let's get an order for 20,000 
purple pens, then the relevant consideration is price less the 
material costof the purple pens. (Kaplan et al. 1990) 

Nevertheless, he sees a clear danger of making a habit of this kind of decision
making, and he wams that it may have unanticipated consequences for costs: 

Once you get in the habit of taking incremental business and filling 
up your plants on new business, the incremental costs are much 
higher than you think. Over time, you are going to add more 
overhead people; you are going to have to expand support 
departments somewhere. (Kaplan 1987, p. 7.28) 

Costs that appear fixed in the short-term will start to increase, or 
expenses currently being incurred will be incapable of being 
reduced. . . . Such short-run, incremental business makes 
disproportionate demands on the organization' s support resources. 
The special business, taken on an incremental analysis basis, has 
substantial diseconomiesof scope. . . . We believe that managers 
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will find it useful to have a signal as to the demands these orders 
place on the total organizational resources. (Kaplan et al. 1990, 
p.14-15) 

At this point Kaplan does oot state explicitly that, in his opinion, firms should 
base decisions on allocated costs, but he seems to imply this. Several remarks 
are indicative: 

The activity-based product and customer costs provide an estimate 
of the magnitude and cost of these demands. (Kaplan et al. 1990, 
p.15) 

With approval Kaplan mentions that a firm developed an ABC-system and used 
the product cost data for short-term decision-malàng: 

When they received orders for potentlal customers, they could 
decide which orders offered them enough margin to cover the 
expenses of dealing with individual customer orders and designing 
individual specialized components. (Kaplan at al. 1990, p. 15) 

Elsewhere, Cooper and Kaplan argue that "the cost of using each of the 
organization's resources" are useful "signals" for "pricing and product mix 
decisions, product and process design decisions, and continuons improvement 
decisions" (Cooper and Kaplan 1991, p. 170). There is astrong suggestion that 
partienlar decisions should be based upon ABC allocated cost data. It is 
concluded here that the position of Kaplan with regard to the decision 
relevanee of ABC remains ambiguous. 

Contemporary discussions: condusion 

Two conclusions can be drawn from these discussions about ABC. First, 
some authors have questioned whether relevant cost principles are appropriate 
for short-term decision-malàng. They suggest that allocated costs can be 
relevant for short-term decisions. However, their analysis of probieros of the 
relevant cost approach for short-term decisions remains quite unclear. One 
purpose of the present study is to contribute to this discussion. 

Second, it becomes clear that in order to structure the discussion some 
definitions must be considered. 

2. TERMINOLOGY 

In Section 2 the concept of capacity utilisation decisions, as treated in the 
present study, is defined. The differences between capacity utilisation decisions 
and decisions on the amount of capacity are explained in Section 2.1. The 
economie consequences of capacity utilisation decisions are introduced in 
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Section 2.2. Two approaches to deal with these economie consequences in 
decision-making are presented in Section 2.3. After having clarified the 
terminology used in the present study, the relevanee of this study is then 
discussed in Section 3 and subsequent sections, both from an empirical and 
from a theoretical point of view. 

2.1. Capacity utilisation decisions vs. decisions on the amount of capacity 

Capacity utilisation decisions are different than decisions on the amount of 
capacity. This distinction exists because it is assumed that the amount of 
capacity is changed in discrete steps which are much greater than the amount 
of capacity typically required for individual activities. There can be technica! 
or economie reasons (Manne 1961; Shulman 1991) for such discrete steps. 
Capacity utilisation decisions deal with how much of the available capacity will 
be used for particular purposes. Capacity utilisation decisions determine the 
actual utilisation of available capacity. To illustrate this, imagine that capacity 
can be installed at an output level of 200, 400, or 600 units per hour. Assume 
that the available capacity is 400 units per hour. Capacity utilisation decisions 
are concemed with the actual utilisation between 200 and 400 units per hour. 
If utilisation falls below 200 units per hour, the amount of capacity can be 
reduced; if utilisation needs to exceed 400 units per hour, the amount of 
capacity will need to be increased. 

Another way to uncouple the decision on the amount of capacity and 
capacity utilisation decisions would be to assume that the amount of capacity 
can only be changed after a certain reaction time which is typically Jonger than 
the duration of individual activities. However, the reader should be aware that 
this situation is not studied here although, presumably, much of the analysis 
and conclusions can be applied to that situation. 

The distinction between capacity utilisation decisions and decisions on the 
amount of capacity is relevant for the present study because the economie 
consequences of both types of decisions are very different. 1t is assumed that 
the decision on the amount of capacity determines capacity costs. Capacity 
costs are incurred because capacity is available. These capacity costs do not 
have a direct relationship with the actual utilisation of capacity. For example: 
the decision to hire an employee is a decision regarding the amount of 
capacity. This decision determines the salary costs, which are capacity costs. 
Salary costs are independent of the actual amount of work performed by the 
employee, however. 

2.2. Economie consequences of capacity utilisation decisions 

A capacity utilisation decision concerns whether or not to "accept an 
activity". An activity is defined bere as something which, on the one hand, 
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uses some available capacity, and on the other hand, yields a contribution 
margin. These two cbaracteristic elements of an activity delermine tbe 
economie consequences of accepting an activity. To explain these 
consequences, tbe meaning of contribution margin, as used in tbe present 
study, is first clarified. Subsequently, four types of capacity utilisation 
deeisions (as depicted in Figure 1) are defined. For this purpose, two kinds of 
"activities" are described and two meanings of "acceptance" are used. 

Contribution margin 

The contribution margin of an activity is defined as being tbe difference 
between the revenues derived from accepting tbe activity and tbe expenses 
related to accepting the activity. Only expenses for those resources are 
included which can be acquired in "small" amounts, that is, more or less equal 
to tbe amount required for tbe particular activity. Some examples are: the 
expenses for matenals which are typically controlled by deeisions to produce 
products; the costs for use-based maintenance (Gits 1984) which are controlled 
by decisions to operate a teehoical system; tbe travelling and accommodation 
expenses wbich are controlled by deeisions to do projects that involve 
tra velling. 

Not included in the contribution margin are tbe costs of capacity. Note tbat 
in the present study "capacity" is determined on an economie basis, not from a 
physical point of view. Capacity is seen as the resources which can only be 
obtained in "big steps", in amounts much greater than that required for an 
individual activity. A resource regarcled as "capacity" in one capacity 
utilisation decision could be treated otherwise in another capacity utilisation 
decision. For example, suppose a company can hire a temporary worker from 
an agency by the day. This resource would be treated as capacity for an 
activity involving a workload of one hour, but not treated as capacity if an 
activity involves a workload of one day. (Hence, expenses are included in tbe 
contribution margin.) 

Two kinds of activities 

There are two kinds of activities. This is indicated in Figure 1. First, an 
activity may involve production: producing and selling goods or services. The 
contribution margin of this kind of activity consists of tbe revenues from 
selling the goods or services minus the cost-differential between tbe situations 
withand without the activity. 

Second, an activity may concern the worldng method: the organisation of 
the process of producing and selling. Since it can be conceptually difficult to 
understand how changes in working metbod can be formulated as decisions of 
"accepting an activity", some examples are presented here: 

- Consider the activity of shutting down a teehoical system for maintenance. 
On the one hand, this activity uses some of the capacity of the technical 
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Production Working method 

Introduetion Example A Example B 

Continuation Example C Example D 

Figure 1. Accepting an activity may refer to the introduetion of a new activity 
or may refer to the continuation of an ongoing activity; the activity 
could involve production or may deal with a "working method". 

system. On the other hand, the activity provides a contribution margin due 
to, for example, quality improvement which leads to additional revenues 
from higher selling prices. Also, maintenance could reduce scrap, leading to 
additional revenues or lower expenses. Maintenance could additionally 
reduce wear of the technica! system, leading to savings in the future 
expenses for replacing worn capacity. 

- Consider the activity to increase the number of change-overs of a machine 
from one product to another to decrease lot sizes. On the one hand, this 
activity consumes machine time (capacity). On the other hand, the activity 
yields a contribution margin by, for example, reducing the holding costs of 
inventories. 

- Consider the activity of training employees. This activity consumes some of 
the available time of employees (capacity). On the other hand, productivity 
and performance are improved. 

- Capacity reservation is another example of an activity concerning the 
working method. For example, it could be decided to load a factory to only 
80% of available capacity. On the one hand, the activity of capacity 
reservation consumes 20% of the available capacity. On the other hand, this 
activity of capacity reservation provides a contribution margin: Some idle 
capacity is required to control queues and waiting times in production 
systems. This has been emphasised by, for example, Karmarkar and Kekre 
(1987), Banker, Datar and Kekre (1988), Bertrand, Wortmann and 
Wijngaard (1990), Azzone and Bertelé (1990), Karmarkar and Rummei 
(1990). 

In this study the phrase "activity" always refers to both types of activities. 

Two meanings of "accepting " 

In the present study, the term "accepting" is used in two senses. This is 
indicated in Figure 1. It could mean that some new activity is introduced. 
"Accepting" could also refer to an explicit decision to continue an ongoing 
activity that could have been stopped. In the last case, the beneficia! 
consequence is the continued contribution margin of the activity. On the other 
hand, capacity is used that, if released, could have been used for other 
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Capaclty, Utlllzatlon 

t, Time 

Figure la. Accepting an activity leads to earlier capacity expansion 

activities, or could have made it possible to reduce the total available capacity 
and the corresponding level of capacity costs. 

Some e:xamples 

As indicated in Figure 1 and explained above, four different forms of 
"accepting an activity" are identified bere. To clarify this further, an example 

Capaclty, Utlllzatlon 

·····················:.:.:.···:.:.:··;.:.:.··=···--+--*'•..-: .. :::: .•. :':":'.;::::-......... Available Capacity [ ~ 

Time 

Figure lb. Accepting an activity requires additional capacity expansion 
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Capacity, Utilization 

---------------------------------··-------------------------- Available Capacity 

discontinuing L 
an 
actlvlty 

introducing 
anew 
activity 

Time 

Figure 2c. Accepting an activity is at the expense of another activity 

is provided for each form to illustrate the economie consequences of accepting 
an activity. The consequences arealso illustrated in Figures 2-4, whereby the 
horizontal axis represents time and the vertical axis represents the utilisation of 
capacity. Capacity can be changed in discrete steps, indicated by dotted lines. 

Example A. A firm has invested in large production facilities because such 
facilities are relatively less expensive than smaller facilities (economies-of
scale) and the firm expects to grow. A new product could be introduced (at t;) 
that absorbs some capacity which is idle at present. If growth of the other 
products develops as expected, then the capacity will become scarce. 
Accepting this new activity involves costs, either because capacity expansion 
must be accelerated (Figure 2a), because additional capacity expansion is 
required (Figure 2b) or because other activities must be cancelled, thereby 
giving up their contribution margins (Figure 2c). 

Example B. A new R&D project can only start if some staff stop working 
on their present projects. The costs involved in this utilisation decision consist 
of the contribution margin foregone due to other projects being cancelled or 
delayed. This is also depicted in Figure 2c. An activity can only be accepted in 
this case provided that some capacity is made available by stopping an ongoing 
activity. 

Example C. A company produces and sells a range of products which is 
changed slightly once each year before the new catalog is distributed to the 
campany's customers. At this point in time (t;) a decision must be made 
whether to continue the production and sale of a particular "doubtful" product 
for another year. Suppose it is decided to continue this product. The 
contribution margin of this activity remains intact. Suppose during the 
following year that demand for another product increases unexpectedly, but 
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Capaclty, Utilization 

not possible 
x 

............................... -!........................... Available Capacity 

l 
x 

not continued 

Time 

Figure 3. Accepting an activity now obstructs accepting another activity later 

some orders for that product cannot be accepted due to insufficient capacity. If 
the "doubtful" product had not been continued, more orders for the other 
product could have been accepted. This situation is depicted in Figure 3. 

Example D. A firm has a warehouse for storing inventory. A project could 
be initiated to reduce inventories, creating idle capacity in the warehouse. If 
the project is not initiated, the project expenses can be saved. Utilisation of the 

Capaclty, Utillzation 

c:::-----__ 
····················-~·-······ Available Capacity 

Time 

Figure 4a. Not accepting an activity enables a reduction of capacity costs 
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Capacity, Utilization 

Time 

Figure 4b. Several decisions combined enable a reduction of capacity costs 

warehouse then will remain high in comparison with the situation with reduced 
inventories. The costs involved in this decision occur later, because a reduction 
of capacity in order to save capacity costs would have been possible otherwise 
(Figure 4a), perhaps in combination with several such projects (Figure 4b). 

Economie consequences: condusion of Section 2. 2 

Wbat are the economie consequences of accepting an activity? On the 
positive side there is the con tribution margin of the activity. (Activities with a 
negative contribution margin are not considered in this study.) On the negative 
side there may be effects caused by the capacity requirement of the activity: (i) 
The activity uses capacity that could have been used otherwise for other 
activities. In other words: A contribution margin is generated at the expense of 
contribution margins of other activities. (ii) The decision to utilise capacity 
implies that more capacity is required than would otherwise be necessary, thus 
affecting the total capacity costs. 

2.3. Economie approaches to capacity utilisation decisions 

At this point it should be clear what is meant by capacity utilisation 
decisions, the context in which such decisions are taken, and the potential 
economie consequences of such decisions. In this section it will be discussed 
how management accounting techniques deal with the economie consequences 
of capacity utilisation decisions. Two approaches are introduced: a relevant 
cost approach and a full cost approach. These two approaches are discussed in 
more detail in Chapter 2. 
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Relevant cost approach 

In a relevant cost approach decisions should be based only on controllable 
costs and revenues. For capacity utilisation decisions the following costs 
should be taken into account and the contribution margin should exceed these 
costs: 

(i) if an activity is performed at the expense of other actlvities 
(immediately or later), the foregone contribution margin should be taken into 
account; 

(ii) if the activity is performed at the expense of more capacity ( compared 
to the situation without the activity) immediately or later, then the extra 
capacity costs should be taken into account. (In most cases, however, the 
capacity level will probably not be adjusted as a consequence of a single 
activity. Situation {i) is more likely to occur.) 

The relevant cost approach as used in the present study is discussed in 
more detail in Chapter 2. 

Full cost approach 

In practice, managers often follow a different approach to decision-making 
than described above. This practical alternative is referred to bere as a full cost 
approach whereby the contribution margin is required to be more than the 
proportional share of capacity costs allocated to an activity. In other words: the 
activity is acceptable if it reeovers an equitable portion of the capacity costs. 
Two examples may clarify this. 

Example. A manager could accept an order to produce and sell 1300 units. 
The selling price is j220 per unit. Full costs are j235 per unit, consisting of 
f76 variabie costs and fl59 capacity costs. The selling price is more than 
variabie costs per unit and idle capacity is available for the order. 
Nevertheless, if a manager follows a full cost approach, the order is not 
accepted because the gross margin of the activity is negative. In other words, 
because the contribution margin is less than allocated capacity costs. 

Example. A firm produces to stock. After receiving a customer order, 
products are taken from the stock. A forecast of customer demand is required 
for preparation of the production schedule. The accuracy of the forecast could 
be improved, yielding a savings of approximately /40,000 per year. This 
requires an effort of about 50 days of a specialized employee of the firm. The 
capacity costs of this employee are /432 per day. Thus, 50 x /432 = /21,600 
is allocated to the activity of improving the forecast. This activity is accepted, 
because the contribution margin of the activity ({40,000 per year) is more than 
the allocated capacity costs (/21,600). 

It is important to point out that, in the full cost approach discussed bere, 
capacity costs are allocated to activities. A single manager decides whether to 
accept these activities. This allocation must clearly be separated from cost 
allocations to different managers who share a common resource capacity. This 
distinction will proveto be extremely importantinSection 4 of this chapter. 
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2.4. Purposes of tbis study aud overview Cbapter l 

In summary: An activity yields a contribution margin and uses capacity. 
The latter consequence may lead to costs associated with foregone 
opportunities (because other activities cannot be implemented) or costs 
associated with additional capacity (because capacity expansion is required or 
because capacity reduction is obstructed). In a relevant cost approach these 
costs are compared with the contribution margin. In a full cost approach the 
contribution margin is related to an allocated share of the total capacity costs. 

The present study has several purposes. The main purpose is to 
explain-at least partly-why managers would sometimes follow a full cost 
approach to capacity utilisation decisions. This means investigating the 
usefulness for managers of allocating capacity costs to activities when capacity 
utilisation decisions are made. The second purpose is to provide some 
systematic empirical evidence that managers do, in fact, follow a full cost 
approach to capacity utilisation decisions. The third purpose is to contribute to 
contemporary discussions, in the context of ABC, on the use of allocated costs 
for short term decision-making. 

One reason why managers are reluctant to accept an activity with an 
unsatisfactory gross margin seems to be that such a decision could have 
negative commercial effects; future prices might be influenced negatively or 
the image of the company might be affected and the company might be seen as 
a provider of inferior products or services. This type of explanation for the use 
of full costs is acknowledged. At the same time, it is recognized that this may 
not be the only the only reason for full cost practices. 

In Section 3 of this chapter some empirical findings reported in the 
literature are presented which suggest that, in practice, managers often use a 
full cost approach when making capacity utilisation decisions. 

Searching for explanations in the literature is the topic of Sections 4-6. 
Literature is reviewed which provides explanations for the use of a full cost 
approach to capacity utilisation decisions. 

Section 4 focuses on explanations for the use of cost allocations to 
different users of a common capacity. Please note that this differs from 
allocations to different activities where only one manager is involved. 
Nevertheless, some explanations might be valuable to help explain cost 
allocations in the present study. 

In the literature it is suggested that allocating capacity costs to activities 
could be seen as an approximation of short-run opportunity costs of using 
capacity. This is discussed in Section 5. lt will be demonstraled that this 
explanation is not appropriate in a context of uncertainty, which is the topic of 
the present study. This will be discussed later in more detail. 

In Section 6 another explanation from the literature is presented, namely 
that capacity utilisation decisions and decisions on the amount of capacity 
interact. This would support the use of allocated capacity costs for capacity 
utilisation decisions. It will be argued that this explanation, although intuitively 
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appealing, remains quite unclear and cannot be used to provide a detailed 
explanation of the use of a full cost approach to capacity utilisation decisions. 

In Section 7 the keynote of the present study is introduced: Uncertainty is 
suggested as an explanation for the use of a full cost approach. This 
uncertainty concerns the information required for a detailed relevant cost 
calculation. Uncertain information makes a relevant costs calculation 
unreliable. A full cost approach is an efficient alternative way to make a 
decision. 

Section 8 presents an overview of the remaining chapters of this study. 

3. EMPIRICAL FINDINGSIN THE LITERATURE 

In this section some empirical findings reported in the literature are 
discussed. Some indications suggest that managers often base capacity 
utilisation decisions on a full cost approach and not on a relevant cost 
approach. Of course, this is not a controversy of either black or white. 
Managers also base decisions on relevant cost considerations (Bruegelmann et 
al. 1985). Nevertheless, the evidence suggests that managers often depart from 
this principle and make decisions using a full cost approach. The purpose of 
this study is to explain such practices. More empirical results which 
systematically describe how managers actually use cost information when 
making capacity utilisation decisions are needed. Another purpose of the 
present study is, therefore, to explore this matter empirically in a systematic 
way. 

In Section 3.1 some personal impressions described in the literature are 
presented. In Section 3.2 empirical fmdings regarding pricing decisions and 
other decisions are presented. In Section 3.3. transfer price systems indicate 
that full oost approaches are common. 

3.1. Personal impressions of authors 

Anecdotal indications are often found in the literature. A general 
impression exists that managers often follow a full cost approach to capacity 
utilisation decisions. For example: 

The desirability of assigning fixed costs to products, size of order, 
territories, methods of scale, etc., has been questioned many times. 
. . . Economists in general have retumed an unfavorable verdict, 
but businessmen have long feit that such procedures proved useful. 
(Devine 1950, p. 388) 

Academies adopted a marginal costing approach to decision-making 
and typically applied this to: make or buy decisions; dropping a 
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product decisions; product profitability assessment. . . . Academies 
may preach the virtues of marginal costing . . . but practioners hold 
other views. Techniques which have been subject to long, hard 
academie criticism continue to hold sway in practice, for example 
the calculation of full product costs, derived after apportionment of 
overhead. (McLean 1988, p. 46) 

Drury (1989) describes how theory rejects fixed costs for short-run decision
making and comments: 

It would appear that managers reject this short-term perspective and 
view the decision to manufacture a product as a long-term 
commitment to manufacture and market the product. Consequently 
they consicter that a short-term variabie cost is an insufficient 
measure of product cost. Instead they prefer to use full costs as a 
surrogate for the long-run manufacturing cost of a product. 
(Drury 1989, p. 60) 

Cooper and Kaplan (1987): 

In a full-cost system, fixed production costs are allocated to 
products. Reported product costs are meant to reflect the total cost 
of manufacture. In a variable-cost system, the fixed costs are not 
allocated; reported product costs are meant to reflect the marginal 
cost of manufacturing .... In practice, managers reject this short
term perspective. In their eyes, the decision to manufacture a 
product creates a long-term commitment to manufacture, market, 
and support that product. Given this perspective, short-term 
variabie cost is an insufficient measure of product cost. 
(Cooper and Kaplan 1987, p. 205, italics in original). 

According to Ferguson (1988, p. 50), "the charge is frequently repeated" that 
unit profit figures are being used for taking decisions regarding which products 
to produce and which to drop. 

3.2. Pricing and other decisions 

Govindarajan and Anthony (1983) investigated by means of a questionnaire 
how individual firms in the U.S. use costs in arriving at selling prices. Of the 
responding firms 83% reported that they typically use full costs. In a study 
performed by Cooper, Falk and Milier (1981), 44 manufacturing firms from 
the U.S. and Canada were included. Of the participantsin the study, 75% used 
full costs for pricing decisions. In a study carried out by De With and Faas 
(1986) in the Netherlands, 72% of the responding firms reported the use of full 
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costs as the most important basis for determining selling prices. Similar results 
are reported by Mills (1988) and Drury and Tayles (1992). 

Less direct indications are provided by Scapens, Gameil and Cooper 
(1983). Results of a questionnaire sent to managers in the U.K. responsible for 
pricing decisions "indicate a widespread provision of full-cost data to price 
setters" (Scapens et al. 1983, p. 293-94). This suggests that prices are often 
based on full oost data. 

Emore and Ness (1991) concluded, based on a survey of 70 firms in the 
U.S., that oost information plays a significant role in many decisions. The 
firms reported using their cost systems in making decisions on pricing (91 % of 
the responding firms), investment justification (89%), sourcing (80%), new 
product introduetion (79%), market strategy (70%), and product or process 
change (64%). However, only about 45% of the firms recognized the 
fundamental distinction between short-run variabie and fixed manufacturing 
overhead costs. These results are interpreted here as an indication that capacity 
utilisation decisions are often based on a full cost approach, since a relevant 
cost approach is impossible if no such distinction is being made. Likewise, in a 
study of Coates, Smith and Stacey (1983) among manufacturing companies, 
"there appeared to very little use made of the concept of fixed and variabie 
costs." They observed a "lack of awareness of cost behaviour by management" 
(Coates et al. 1983, p. 277). 

Gambino (1980) investigated how firms make the make-or-buy decisions. 
A questionnaire was sent to firms in the U.S. and Canada. Results showed that 
oost is the most important consideration. Forty-four percent of the firms 
indicated that full costs were predominantly used in the decision process, 39% 
indicated marginal costs to bemost important, and 18% both. 

Lambert (1985) investigated how firms make the decision to abandon a 
product. Only those costs are relevant which can be avoided by the 
abandonment decision. However, this principle was not fully applied by 84% 
of the firms. 

Less recently, in a study of the N.A.A. (1967), it was reported that a large 
majority of the firms participating in the study used some type of full oost 
pricing. Sixty-two firms responded to a questionnaire and six case studies of 
companies were performed. Also, a large majority of these firms used full 
costs of products and components for make-or-buy decisions. 

To conclude: The "rule" is that only costs that are affected by a specific 
decision should be taken into account. Empirica! studies show that this rule is 
frequently not foliowed for important decisions in many firms, however. Costs 
which are independent of the decision are, nevertheless, included in the 
decision. 
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3.3. Transfer pricing systems 

Transfer prices are paid from one organizational unit to another, belonging 
to the sarne firm, for the supply of goods or services. A decision of whether 
such a transfer of goods or services will take place is, for the firm as a whole, 
a capacity utilisation decision. The transfer is an "activity": On the one hand, 
the transfer yields a contribution margin because otherwise the goods or 
services must be bought outside. On the other hand, the supplying 
organizational unit has capacity which could be used for a purpose other than 
supplying the demanding organizational unit. From the viewpoint of the firm 
as a whole, decision-making on internal supply concerns capacity utilisation 
decisions. For that reason, empirical results on transfer pricing systems are 
interesting for the present study. lf a transfer pricing system prescribes full 
costs for transfer prices, then utilisation decisions will be based on full costs. 

In a study reported by Tang (1992) based on questionnaires sent to North 
American industrial companies, results showed that, for dornestic transfers, 
41% used actual or standard full production costs (with or without a markup). 
For international transfers, 38% of the respondent firms used actual or 
standard full production costs (with or without a mark:up) as the transfer price. 
In an earlier study (Tang 1979; Tang et al. 1979) these figures were 45% and 
42%, respectively, for the U.S. and 45% and 38%, respectively, for Japan. 
Comparable results were reported in another study for Canada and the U.K. 
(Tang 1981). 

Atkinson (1987a) sent a questionnaire to Canadian companies. Of the 
respondents, 82% indicated that some form of transfer pricing was used in 
their firm; 57% reported cost~based transfer prices. The results made no 
differentiation between variabie and full costs. 

Thomas (1980) concluded, based upon several studies in the U.S. and the 
U.K., that "practical men usually shun the sorts of opportunity-cost transfer 
prices recommended by theorists" (Thomas 1980, p. 128). 

3.4. Empirical findings: condusion 

Whereas management accounting prescribes a relevant cost approach, in 
which only costs that are actually changed by a decision should be taken into 
account, the empirical findings discussed in this section suggest that, in 
practice, a clear distinction between "costs that change" and "costs that don't 
change" is often not being made. Several authors have this impression. 
Furthermore, some studies indicate that cost systems in firms often cannot 
make such a distinction. Other studies indicate explicitly that decision-makers 
frequently base decisions on full costs. Also, transfer price systems in many 
firms are based on full costs. 

What kind of explanations for this practice are available in the literature? 
This is reviewed in Sections 4-7. 
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4. SEARCHING FOR EXPLANATIONS: 
COST ALLOCA TI ONS TO DIFFERENT USERS 

In this section some literature is reviewed on the allocation of capacity 
costs to different users of a common facility. However, as explained in Section 
2 of this chapter, the focus of the present study is different. Here it is assumed 
that capacity costs are allocated to those activities which use that capacity, 
whereby one manager decides upon the acceptance of these activities. 
Nevertheless, there is an important reason to consider cost allocations to 
different users. The literature provides many explanations for the use of such 
cost allocations. It is relevant to investigate which of these explanations could 
be applied to the question of why individual managers follow a full cost 
approach in accepting "their own" activities. 

From the relevant cost viewpoint, cost allocations are not required for 
decision-making purposes. If applied, a distinction should be made between 
variabie and fixed costs. Nevertheless, a study reported by Fremgren and Liao 
(1981) based on a questionnaire sent to firms in the U.S. showed that more 
than 60% of the responding firms used allocated costs for decision analysis. Of 
these firms, only 27% separated the allocated costs between variabie and fixed 
costs and 73% made no such separation even though the figures were used for 
decision analysis. 2 

Researchers have started to look for explanations for the practice of cost 
allocations to users because this practice suggests that allocations might have 
unrecognised functions. "Believing that over time rational managements will 
survive, accountants now question this inconsistency between normative cost 
accounting rules and cost accounting practices." After all, "cost allocations are 
too pervasive in practice to lead us to believe that they are all bad" (Dupoch 
1981, p. 3, 6). For an overview of different cost allocation methods and of 
some of the suggested reasons for cost allocations, see Thomas (1980), Biddie 
and Steinberg (1984). 

In this section additional literature is reviewed, some of which is more 
recent. As previously mentioned, a distinction needs to be made between the 
allocations to different managers and the allocations to different activities of a 
single manager. The latter kind of allocation is the topic of the present study, 
but explanations for the first type of allocations may be useful. 

4.1. Cost allocations to stimulate cooperation 

Cost allocations should provide incentives to potential users to participate 
in the common provision of a product or service. This function of cost 
allocations is, for instance, pointed out by Moriarity (1975), Hamlen, Hamlen 
and Tschirhart (1977), Billera, Heath and Raanan (1978). The purpose of 
allocation is to stimulate cooperation among managers. A manager (in general: 
a memher of a coalition) may purebase supplies and services independently or 
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in cooperation with other members. In the latter case, joint costs are allocated 
to the managers. Purchasing together is less expensive. Cost allocations 
should, therefore, stimulate managers to cooperate rather than acting 
independently. No department should have an incentive to acquire something 
on its own. 

An example, provided by Balachandran and Ramakrishnan (1981), may 
clarify this further. Consider a firm that produces three products: A, B and C. 
They can be produced or purchased independently of each other for $830, 
$290 and $510, respectively, resulting in a total cost of $1630. Another 
alternative is to buy a common raw material for $270 (due to economies of 
scale) and further process it to make A, B, and C. If the processing costs are 
$770, $10 and $250 respectively, then the total cost would be $1300. How 
shou1d the savings of $330 or the total cost of $1300 be allocated? The 
objective of allocation is to stimulate cooperation of managers. 

This function of allocating costs is considered to be irrelevant here when 
different users are not involved. The cooperation argument cannot be used to 
explain the practice of capacity cost allocations to different activities of a 
single user. 

4.2. Cost allocations to prevent collusion among agents 

Cost allocations can also serve the function of preventing collusion among 
agents. See, for example, R(\jan (1992) and Suh (1987, 1988). To clarify this 
point, the model developed by Suh could be considered. In this model there 
are two sequentia! divisions: an intermediate product division and a final 
product division. The manager of the final product division cannot control the 
costs of the intermediate products, firstly, because the amount of intermediate 
product to be used is determined by the head office (principal) and, secondly, 
because other decisions that affect the cost of the intermediate product are 
made by the manager of the intermediate product division. The final product 
division manager has an incentive to "collude" with the manager of the 
intermediate product division to obtain a higher quality of intermediate product 
than the head office (principal) desires. It is shown that the allocation of non
controllable costs is a remedy against such behaviour. In this way, the final 
product division manager is made responsible for non-controllable intermediate 
product division costs. 

This type of explanation crucially depends on the condition of multiple 
users. It is conclude here that this argument cannot be used to explain the 
allocation of capacity costs to different activities when the activities are all 
controlled by a single manager. 
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4.3. Cost allocations to improve capacity planning 

In the model of Balachandran, Li and Magee (1987) the manager of each 
operating department makes two decisions: a forecasting decision regarding 
future service usage and the actual usage decision. lt is assumed that the 
service department manager decides on the amount of capacity based on the 
forecasted usage of the operating departments. The service department 
manager does not know the benefits of service in the operating departments. lt 
is shown that fixed cost allocations of capacity costs are required, since the 
managers of the operating departments otherwise might not report true 
forecasts of future usage. As a consequence, the amount of capacity and 
corresponding capacity costs would be set at a level that is not optimal from 
the viewpoint of the total firm. Cost allocations prevent this. 

This point is also raised by Atkinson (1987a). Allocation of joint costs to 
users of a facility is functional because this "affects user projections of 
required capacity during the capacity planning stage thus providing a behaviour 
modification role for joint cost allocation." "The idea is that more appropriate 
investment decisions will be made if managers onderstand, during the planning 
process that once a facility is acquired, they will be responsible for hearing the 
demand costof that facility" (Atkinson 1987a, p. 11, 141). 

Users influence the decisions on the amount of capacity of a common 
facility. Not only by the estimates of future use, as pointed out above, but also 
by their actual utilisation. Moriarity (1981): 

If we look at the operation of a service department over time, the 
allocation of costs may be an effective means of adjusting capacity 
to its optimal level. For example, assume that a firm sets a price 
for each service at the beginning of a period based on full cost. 
User departments then react to the price by choosing the amount of 
service desired. At a price based on full cost, if users in aggregate 
demand more service than capacity, capacity should be expanded. 
Conversely, if user's demands are less than capacity, capacity 
should be reduced. Eventually, the level of capacity should reach 
equilibrium, where users will fully utilize the service at average 
cost. 

This rationale, of course, requires that the cost of this 'trial and 
error' process for finding optimal capacity is less than the cost of 
alternative means of determining optimal capacity. In simple 
textbook situations this is rarely the case, but possibly an argument 
can be made that in more complex situations the trial and error 
approach is indeed cheaper. (Moriarity 1981, p. 10). 

To summarize: In the multi-user context, the amount of capacity is adapted 
by a different manager than the managers who make capacity utilisation 
decisions. The first manager does not have direct information about the 
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benefits of activities and, therefore, has to base his decisions on forecasts and 
on actual utilisation of the latter managers. Cost allocations influence forecasts 
and capacity utilisation and, in this way, cost allocations influence capacity 
adaptation. If capacity adaptation decisions are improved by cost allocations, 
cost allocations are useful. 

Can this type of justification for multi-user cost allocations be applied to 
explain the practice of single-user allocations? In the single-user context, 
capacity adaption does nothave to be based on "indirect" signals (forecasts and 
actual utilisation) because there is only one decision maker who determines the 
amount of capacity and who knows the benefits of activities. Nevertheless, in 
the literature this type of justification is discussed in the single-user context. 
There can be an interaction between capacity utilisation decisions and decisions 
on capacity adaptation and allocation of costs may prevent erroneous capacity 
adaptation decisions. In this way, some justification is provided in the 
literature for single-user cost allocation situations. This point will be discussed 
in Section 6. 

4.4. Cost alloeaUons to coordinate decision-makers 

Another explanation for allocations could be that they contain information 
that coordinates decisions. This refers to the coordination of capacity utilisation 
decisions of a user and decisions of another person who makes the decisions on 
the amount of capacity. This point is made by, for example, Demski (1981), 
and Baiman and Noel (1985). The model of the latter two authors is explained 
briefly here: In their model, a principal (for instance, the head office) makes 
capacity adjustment decisions and an agent (for instance, a division manager) 
makes operating decisions. The decisions of the agent can in no way intluence 
future capacity costs. Baiman and Noel show that allocating non-controllable 
capacity costs (from the point-of-view of the agent) from previous periods to 
the agent is better than not allocating these costs. The reason is that 
coordination of the principal's capacity adjustment decisions and the agent's 
operating decisions produces a better result. In their model, this happens 
because the agent's operating decisions have multi-period consequences. 
Therefore, the agent should take into account circumstances in the next period, 
such as whether the principal shutdown the project. (This is the kind of 
capacity adjustment decision the principal makes.) However, at the moment the 
agent makes his operating decision he has no information about relevant 
circumstances in the next period. The non-controllable capacity costs from the 
previous period are provide useful information about relevant future 
circumstances and hence should be allocated to the agent. 

It is concluded here that this kind of explanation is not appropriate for the 
present study. In the present study one manager makes decisions both on the 
amount and utilisation of capacity. 
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4.5. Cost aUocations to rednee consumption of perquisites 

In an influential paper, Zimmerman (1979) suggested that cost allocations 
may be instromental in reducing a manager's consumption of perquisites. This 
argument plays a role in the context of a superior manager who delegates 
certain responsibilities to a subordinate manager. If profits are generated, the 
latter manager may report these and receive monetary compensation based on 
this. Alternatively, the manager may use profits to obtain secondary benefits 
"(e.g., thick carpets, air conditioning, congenial employees) beyond the level 
that maximizes the superior's welfare" (Zimmerman 1979, p. 506). In other 
words, a manager may obtain greater satisfaction from such perks than from 
the rewards associated with reporting higher profits. The allocation of central 
management overhead reduces the profits available to the manager and, thus, 
such allocations limit the manager's ability to divert resources into perks for 
him/herself. 

It is concluded bere that this type of explanation for cost allocations cannot 
be used to justify allocations were only one manager is involved. 

4.6. Cost aUocations to approximate other costs 

A second point raised by Zimmerman (1979) is that cost allocations may 
be used to approximate other costs. He provides the example of a firm leasing 
a service from the telephone company that allows unlimited toll-free long 
distance calls within the U.S. The fixed costs are $3800 per month. Only one 
call can be placed at a time. If one user occupies the line, others either have to 
wait or place a regular toll call. Cohen and Loeb (1982) give the example of a 
company-wide legal staff. The salaries paid to the attorneys and support staff 
are clearly independent of "usage". The costs involved when using theservices 
of the department are (besides the increased costs for paper, supplies, etc.) 
some monetary measure "of the deercase in the quality of service available to 
everyone el se. (The greater the number of cases handled by an attorney, the 
Iess the quality of service produced to each case.)" (Cohen and Loeb 1982, p. 
343). 

These examples illustrate that "there are costly-to-observe non-zero 
opportunity costs (or externalities) associated with resource utilisation within 
the firm" and "cost allocations can proxy these opportunity costs". Even if cost 
allocations are not perfect approximations of opportunity costs and resulting 
decisions are therefore not optimal, still "cost allocations can be the optimum 
pricing scheme for internal resource utilisation, given the costs of 
imptementing and operating alternative systems" (Zimmerman 1979, p. 511). 

The hard-to-observe opportunity costs can take one of at least three forms, 
that is: (1) delay costs, because "one user's use of a resource causes other 
users to wait" 3 

; (2) costs due to degradation of service, because service to 
other users is not delayed, but the quality of the service diminishes and the 
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ensuing benefits to other users decrease; and (3) costs of compensation, 
because "as service is degraded, queues develop, users seek alternative 
solutions, often purchasing additional resources extemal to the firm" 
(Zimmerman 1979, p. 511).4 

Of course, ideally such opportunity costs would be taken into account 
directly, instead of using cost allocations as an approximation. Generally this is 
not possible and such costs are hard-to-observe because decisions on the 
utilisation of a common facility are made independently by different users. 

The important point emerging from this analysis is that cost 
allocations appear to proxy for certain hard-to-observe costs that 
arise when decision-making responsibilities are assigned to and 
vested in various individuals (i.e., decentralized) within the firm. 
(Zimmerman 1979, p. 519) 

In the literature, this idea of allocations to approximate relevant costs is 
also used to explain cost allocations in a single-user context. There is, 
however, an important difference conceming the circumstances surrounding 
why opportunity costs cannot be determined more directly. When several users 
are involved in making decentralized decisions regarding the utilisation of a 
common facility, opportunity costs are hard to determine because information 
is scattered. In other words, information cannot be taken into account when 
making utilisation decisions-even if the organization as a whole possesses all 
of the information needed to calculate opportunity costs accurately-because 
this information is not available to the decision-maker. However, when a 
single manager makes all relevant decisions, this problem of dispersed 
information does not exist. Opportunity costs are hard to calculate directly if 
the manager does not possess all of the relevant information. This point will be 
discussed in Section 5. 

4.7. Cost allocations to different users: conclusion 

Several reasons are presented in the lirerature to explain why the allocation 
of capacity costs to users of a common facility might be useful. Por all of 
these reasons, the multi-user aspect is crucial, either: (1) because cost 
allocations should stimulate cooperation among users, (2) because the function 
of cost allocations is to prevent collusion of users, (3) because cost allocations 
improve capacity planning, (4) because the function of cost allocations is to 
help coordinate different decision-makers, (5) because cost allocations reduce 
the consumption of perquisites for division managers, or (6) because cost 
allocations are used to approximate opportunity costs which are hard to 
determine more directly because capacity utilisation decisions of different users 
are taken independently. 
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Nevertheless, the present study concerns cost allocation to different 
activities, whereby a single manager makes all of the capacity utilisation 
decisions. This manager also makes the decisions on the amount of capacity. 
Some of the justifications for multi-user allocation can be applied to single-user 
allocations, namely, points (3) and (6) above. This is discussed in the next two 
sections. 

5. SEARCHING FOR EXPLANATIONS: 
APPROXIMATION OF SHORT-RUN OPPORTUNITY COSTS 

In the literature it is suggested that capacity costs are allocated to activities 
because allocated capacity costs approximate the short-run opportunity costs of 
using capacity. Managers may find it impossible or inefficient to calculate the 
opportunity costs of their capacity utilisation decisions more directly. See, for 
instance, Baxter (1938, 1947). 

An important 'cost' of taking on a job is the chance thereby lost of 
doing something else. It is setdom realistic to picture a firm as 
having so much 'slack' that it can tackle extra work without giving 
up a desirabie altemative. If the firm is already working at full 
capacity, the case is obvious; accepting job A means refusing or 
postponing job B. Even if the firm is not working to capacity, the 
manager will feel that the extra job spoils a multitude of 
chances-e.g., of doing useful maintenance and repair work, of 
experimenting with fresh lines, or of having a comfortable slack 
spell. (Baxter 1947, p. 362) 

According to Baxter, a cost allocation is useful as an indication and 
approximation of such costs. In this section, it is considered whether this 
argument might provide a justification for the full cost approach to capacity 
utilisation decisions in the present study. 

5.1. Some models 

Two conditions must be satisfied before allocated capacity costs can be 
equated to opportunity costs: (1) all expectations (for instanee about demand) 
in the capacity planning phase must be realised, (2) capacity costs must be 
linear. These conditions are illustrated in Figure 5. The horirontal axis 
represents the level of production. The vertical axis represents linear capacity 
costs linearand the total contribution margin. It is assumed that variabie costs 
are independent of production, but that the selling price is lower for higher 
levels of demand. This means that the function of the total contribution margin 
is concave. The difference between the total contribution margin and the 
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Figure 5. A simple model to demonstrate that capacity costs equal opportunity 
costs 

capacity costs is profit. The capacity level is set at m to maximize total profit. 
As can be seen in Figure 5, the marginal contribution margin (roughly, "the 
additional contribution margin of the last unit") at point m is equal to the 
marginal oost of capacity. This is the same as the average cost of an unit of 
capacity duc to the linear function. If the level of production is reduced, the 
loss of contribution margin (of the first unit) is equal to the average capacity 
costs. However, this is only true ifcapacity costs are linear and as long as the 
amount of capacity remains at the optimal level. 

A more complex model is discussed by Wijngaard and Miltenburg (1991). 
A distinction is made between "normal" production and additional activities. 
Some excess capacity is available for the additional activities. An activity that 
is accepted uses all excess capacity-during the execution of an activity no 
other activities can be accepted. No queue of activities is allowed. An accepted 
activity gives a certain economie benefit It is shown that the opportunity costs 
of accepting an activity are related to the costs of capacity. The allocation of 
capacity costs yields better decisions. In their model, capacity costs are linear 
and the amount of capacity is set at a level which remains optimal. These two 
conditions are also satisfied in other models in which capacity costs 
approximate opportunity costs-in a multi-users context, ho wever. 3 4 

5.2. The condition of certainty 

In the models above, the condition of certainty must be satisfied in order 
to create a relationship between capacity costs and opportunity costs. This is 
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explained in this section. Certainty mea.ns that the expectations held in the 
capacity planning phase are realised. 

It is assumed here that capacity is only purchased when capacity costs are 
expected to be recovered. There may, of course, be other reasons for a 
company to buy capacity. For example, when a company invests in facilities. to 
meet legal environmental requirements or when a company invests in 
technologies that are strategically important. Such investments are not 
considered bere. Normally, therefore, it must be possible to find actlvities that 
reeover their share of capacity costs. The following example illustrates this line 
of reasoning. 

Example: Suppose a company bas invested in a modern and flexible 
production system. The intention is to be able to produce efficiently many 
different, partly customer-built plastic parts in low volumes. The system is also 
capable of producing high quality products. Fixed capacity costs are fl67 per 
hour. At a certain point in time there is some idle capacity available. A 
customer wishes to buy a large batch of products of medium quality. Because. 
of the large batch and the medium quality, the customer is prepared to pay a 
price which yields a contribution margin that is not sufficient to reeover the 
fixed capacity costs of /167 per hour. Should this work be accepted? If the 
reasons to invest in a modern and flexible production system still 
hold-reasons that, at the time of the investment decision, indicated that 
capacity costs could be reeovered-then it should be possible to find normal 
work with a contribution margin sufficient to reeover at least fl67 per hour. 
Accepting "inferior" work consumes capacity which is then no longer available 
for better work. In other words: accepting inferior work causes opportunity 
costs approximately equal to the rate of /167 per hour. An activity should 
therefore reeover at least this amount, provided that the assumptions 
underlying the capacity acquisition decision remain valid. 

Two quotations from Oxenfeldt and Baxter (1961) may further clarify this 
point: 

Our interpretation . . . implies that a costing margin should be 
regarded as a tacit allowance for opportunity cost, among other 
things. The firm first decides it can maximize profit by selling so 
many input units of service at a certain price; given this 
assumption, to do Job X at a lesser rate is to lose greater potentlal 
revenue. The loss may arise because X's buyers would in fact be 
willing to pay more, or because X displaces a better job. (Oxenfeldt 
and Baxter 1961, p. 84) 

Suppose, for instance, that the planned costing margin is $m per 
man-hour. A job needing x man-hours is priced at $mx (plus direct 
costs), not because $mx measures mea.ningful slices of overhead, 
but because this is the price that the firm must charge if it is to 
carry out its budget decisions. (Oxenfeldt and Baxter 1961, p. 84) 
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This rea.soning is only valid if all considerations that determined the 
previous plans still hold. If circumstances have become worse, for example, 
because selling prices on some markets have become lower due to increa.sed 
competition, then there is no rea.son for the opportunity costs to be related to 
capacity costs. lt might not be realistic to expect that full costs could be 
recovered completely. On the other hand, if circumstances have improved 
since the time of capacity acquisition, then higher prices are obtainable and 
opportunity costs grow. Here, there is no longer a link between opportunity 
costs and capacity costs. 

5.3. Approximation of short-run opportunity costs: condusion 

In the models that demonstrate a relationship between capacity costs and 
opportunity costs, two conditions must be satisfied: capacity costs must be 
linear and the parameters must remain constant (="certainty"). Because of 
these conditions, capacity oost allocations in the present study cannot be 
explained using an approximation of short-term opportunity costs. To start 
with, capacity costs are not linea.r in the present study since they can only be 
changed in discrete quantities. 5 

Even more important, the condition of certainty is not satisfied in the 
present study. This will be explained in more detail in Section 7. The condition 
of certainty is violated because circumstances change and estimates that 
appeared accurate when the decision on the amount of capacity was made, later 
prove to be wrong. This means that in the present study no systematic 
relationship can exist between capacity costs and opportunity costs. 

6. SEARCHING FOR EXPLANATIONS: 
APPROXIMA TION OF LONG-RUN RELEVANT COSTS 

Some authors explain the use of a full cost approach from a different 
point-of-view. Decisions on the utilisation of capacity are seen as short-term 
decisions, whereas decisions on the amount of capacity are seen as long-term 
decisions. Short-term effects and long-term effects of decisions interact; a 
decision to enlarge or shrink capacity will usually have be indoeed by 
preceding decisions to introduce new activities or to discontinue ongoing 
activities. Some authors, therefore, argue that capacity costs should somehow 
be taken into account in short term decisions. Allocated costs "are not relevant 
per se. Rather they are useful surrogates for the truly relevant but elusive long
run incremental costs" (Fremgren and Liao 1981, p. 19, italics in original). 
These authors formulate the argument more completely as follows: 

Many writers distinguish between short-run and long-run decision 
situations. In the short run, decisions will be made within the 
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constraint of existing capacity and related costs. . . . In the long 
run, however, plans and decisions involve changes in capacity and 
in fixed costs generally. The relevant costs are the incremental 
long-run costs in the particular situation. In many cases, these 
incremental long-run costs may be difficult to estimate, The plans 
under consideration are complex and are likely to interact with 
other plans affecting the long run in a manoer that is hard to 
predict. Consequently, many writers have suggested that allocations 
of indirect costs at the level currently being incurred may be the 
best available estimates of long-run incremental costs. (Fremgren 
and Liao 1981, p. 19) 

This argument was already mentioned in Section 1 of this chapter. In 
discussions about Activity-Based Costing, some authors argue that cost 
allocations can be useful for making particular decisions which can be 
interpreled as being capacity utilisation decisions. They refer to the long-term 
consequences of such decisions which are approximated by cost allocations. 
See, for instance, the discussion between Kaplan, Shank, Horngren and Boer 
(Kaplan et al. 1990) and a discussion between Piper and Walley (1990, 1991) 
and Cooper (1990). However, as explained in Section 1, this notion of 
allocated costs revealing the long term relevant costs of a decision might be 
intuitively appealing, but it remains quite unexplicit. "The role of ABC 
generated product cost information in decision-making is frequently assumed 
without explanation of exactly how it can be used for this purpose" (Innes and 
Mitchell 1990, p. 22). 

For the present study, it must be concluded that full cost allocations cannot 
approximate the long-run relevant costs of capacity utilisation decisions. The 
long-run costs are either zero-if no additional capacity is required--or the 
long-run costs are much greater than allocated capacit:>~ costs, namely, if 
additional capacity is needed which cannot be acquired in "slices" but only in 
quantities much greater than required for single activities. 

7. MAIN CONCLUSION FROM THE PRESENT STUDY: 
FULL COSTS ARE USED IN THE FACE OF UNCERTAINTY 

In the present study, it is suggested that uncertainty explains the practice of 
a full cost approach to capacity utilisation decisions. 6 Relevant costs can only 
be calculated correctly if information certain. It is difficult to satisfy this 
requirement in practice, however. Information may be uncertain regarding (1) 
demand for capacity, (2) commitments involved, (3) potential activities, and 
(4) avoidabie costs. Questionable relevant cost calculations are not suitable for 
supporting decisions. Particularly when there is a risk of a relevant cost 
approach underestimating the true costs involved in accepting an activity, it 
seems that managers are reluctant to accept the implications of following such 
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Figure 6a. The decision has no consequences 

an approach. They typically prefer a more simple full cost calculation in this 
situation. In the present study, uncertainty is used as the primary explanation 
for the practice of a full cost approach to capacity utilisation decisions. The 
argument is introduced in this section. See also Wouters (1991a, 1992a, 
1992b, 1992c). 

7.1. Total demand for capacity 

The calculation of relevant costs is incorrect if the total demand for 
capacity is not known accur~tely. This is illustrated in the following example 
depicted in Figure 6a. An ongoing activity could be terminated at time t; , 

leading to idle capacity. If utilisation reaches the lower dotted line, the amount 
of capacity can be reduced and capacity costs savings can be realized. 
(Imagine, for example, that the total capacity consists of two machines. If 
utilisation is reduced enough, one of the two machines can be sold.) However, 
in Figure 6a it is not possible to lower capacity costs because discontinuation 
of the activity at t; does not reduce utilisation sufficiently in the short term nor 
in the long term. Furthermore, no other specific, more profitable activities are 
available to use the vacated capacity. lt can be concluded that stopping the 
present activity provides no additional revenues nor costs savings. If the 
activity has a positive contribution margin, it should be continued. 

Suppose that the projected capacity requirement for all of the activities is, 
in fact, different than estimated. Consicter the situation as depicted in Figure 
6b. The costs of continuing the activity are underestimated since unanticipated 
costs savings are possible if the activity is terminated. Only if the activity is 
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stopped at t; and some capacity is vacated, is it possible to reduce the amount 
of capacity and reduce capacity costs at a later point in time. Compare Figures 
6a and 6c as another example of underestimating the costs involved in a 
capacity utilisation decision at t; (since it is possible to avoid capacity 
expansion and additional capacity costs at a later point in time). 

Capacity, Utilization 
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Time 

Figure 6c. Effects if production unexpectedly increases 
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7.2. Involved commitments 

The commitments involved in accepting an activity are sometimes difficult 
to controL As a result, the costs of accepting an activity may be higher than 
originally estimated. The example depicted in Figure 7 illustrates this. An 
activity starts at t1 and lasts until ti+ 1 • Suftkient idle capacity is available to 
accommodate the extra activity. Furthermore, suppose that there is no other 
use for the idle capacity. According to the relevant cost approach, the activity 
should be accepted if it has a positive con tribution margin. 

However, the capacity requirement of the new activity may be 
underestimated, due to the limited reversibility of activities. Reversibility 
means that it is possible to stop an activity and make the occupied capacity 
available for other activities. Idle capacity is generally unused for only a short 
amount of time due to, for example, ongoing activities which may need to 
expand, utilising the available capacity. \\<'hen a new activity uses temporarily 
available idle capacity, this should be allowed only with the provision that this 
activity can be discontinued when necessary. A problem may arise if such a 
new activity implicitly involves long term commitments which are difficult to 
anticipate. Dean writes: 

Indeed, the principal peril in using incremental costs is failure to 
recognize when the commitment involved in a decision will outlast 
the period of idleness and even the period of useful life of fixed 
equipment, so that the long-run incremental costs of full adaptation 
are part of the problem. (Dean 1951, p. 265) 
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This plays a role when, for example, new produels are introduced. Even 
when sufficient idle capacity is available for an additional new product, 
managers usually demand that each activity reeovers its allocated share of 
capacity costs. 

The adoption of a new product carries with it explicitly or tacitly 
the commitment to stay with the new venture at least until it bas 
had a fair trial, and possibly Jonger. Additions to existing costs that 
are often unforeseen at the time of the introduetion of the new 
product are likely to occur, so that the businessrnan's rule-of-thumb 
of toading on the new product its full share of common overhead 
oost is often the most appropriate metbod after all. 
(Dean 1951, p. 122-23) 

As another example, consider changes to a production process. Suppose 
that operators and machines have some idle time in a production department 
which could be used for extra setups to reduce lot sizes. See, for instance. 
Karmarkar and Rummei (1990), who conetude that there is no cost for setups 
in the situation of fixed, excess capacity. Assuming that reduced lot sizes yield 
some contribution margin, it would be advantageous to provisionally use the 
idle capacity for this purpose. When the idle capacity is no longer available or 
if more profitable use can be made of the idle capacity, then lot sizes return to 
the "old" level and the scarce capacity is used for those other, more profitable 
purposes. It may be extremely difficult to go back to the old situation, 
however. Kaplan and Welam (1974) also noticed this when discussing their 
metbod for maximizing total contribution margin in product mix decisions: 

Another limitation of this metbod derives from its short-term 
planning horizon. The metbod bas desirabie consequences in the 
short run by motivating managers to conserve scarce resources 
while encouraging increased use of surplus resources. But some 
resources that have excess capacity now, such as floor space or 
supervisory time, may be used up to capacity in a shorter time than 
otberwise as managers vary their activities to make use of these 
currently surplus capacities. Therefore, to the extent that certain 
production processes are expensive to reverse (i.e., it may be 
difficult to revert back to the process that uses less floor space or 
supervisory time), real costs are associated with the consumption of 
surplus resources. (Kaplan and Welam 1974, p. 483) 

A relevant oost calculation may underestimate the true costs of activities 
because involved commitments are difficult to recognize and the capacity 
actually required for the new activity may end up being much more than the 
currently available amount of idle capacity. 
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7.3. Better activities with a higher contribution margin 

The relevant costs of an activity can also be incorrect if unanticipated 
actlvities with a higher contribution margin become available. It is difficult to 
know all of the potential actlvities which may exist in the future. The next 
section contains an example to illustrate this. 

7 .4. A voidable costs 

Costs that appear to be unavoidable can actually be avoided in some cases, 
perhaps by combining decisions in order to use available capacity more 
efficiently. Suppose that capacity reduction cannot be achieved by simply 
terminating an activity. It would be better to postpone the terminalion of this 
activity until it is eertaio that sufficient capacity could be vacated to enable 
capacity reduction and corresponding capacity cost savings. Then the 
cumulative cost reduction afforded by several, separate changes taken together 
can be determined. This may not be realistic, however. Organizations can 
often only change and improve in incremental steps. Then separate changes 
must be given some "credit" by attributing some economie benefits to more 
efficient utilisation of the capacity, even though total capacity costs are not 
reduced by this single improvement. This point and the aspect explained in the 
preceding section can be illustrated by an exarnple. The example deals with 
whether the grocery department of a discount department store should be 
continued (Horngren 1984, p. 93-95). The present annual iocome presented in 
Table 1. 

A voidable costs are department salaries and other costs that could be 
avoided by not operating the specific department Unavoidable costs include 
many common costs such as store depreciation, heating, air conditioning and 
general management expenses. It is assumed that there are only two 
alternatives: either drop or continue the grocery department If the grocery 
department is dropped, then the vacated space would become idle and the 
unavoidable costs would not change. Under these conditions it is clear that 
matters would become worse rather than better if groceries were dropped and 
the vacated facilities left idle. Sales would go down by $1,000,000, while costs 
would only be reduced by $800,000 + $150,000. 

However, a different interpretation of this decision is proposed in the 
present study. It is likely that a manager would not accept a deelsion to just 
continue the grocery department The two essential assumptions of the 
calculation are that eertaio costs are unavoidable and that no alternative 
profitable activities are available. The actual situation may not be as clear-cut 
and unambiguous, though, and a manager might be reluctant to accept these 
assumptions. Two reasoos are suggested here. First, the manager may simply 
not have sufficient information about existing opportunities with a higher 
contribution margin or about available possibilities for reducing the present 
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Total Groceries 
General 

Drugs 
Merchandise 

Sales $1900 $1000 $800 $100 
Costs of goods sold and 
expenses 1420 800 560 60 

Contribution margin 480 200 240 40 
Fixed expenses (salaries, 
depreciation, insurance, 
property taxes, etc.) 

Avoidabie 265 150 100 15 
U navoidabie 180 60 100 20 

Operaring income 35 (10) 40 5 

Table 1. Example of a capacity utilisation decision. Annual income of the 
discount department store. Source: Homgren (1984, p. 93) 

capacity costs. Second, the manager may feel that such opportunities and 
possibilities could and should be created. Some pressure is often needed to 
achieve change. The manager of the store might close the grocery department 
in order to pressure his organization to come up with better ideas. Better ideas 
might include other products, new clients, other ways to sell, or possible ideas 
for avoiding costs (e.g., selling or leasing part of the store building). These are 
opportunities which do not yet exist, but should be created. This means that 
they cannot be included beforehand in the relevant cost calculation. 

This point can also be formulated in a different way. The relevant oost 
approach tends to favour the present situation because certain costs in the 
present situation which are considered to be uncontrollable and, therefore, are 
not taken into account. This favours malring instead of buying, keeping 
activities instead of dropping activities. However, a manager will somelimes 
insist on malring changes in the organization and this determination might 
increase the potential for change. Such organizational dynamics increase the 
uncertainty of a relevant cost approach. 

7.5. Uncertainty to explain a fuU cost approach: condusion 

To summarise, the relevant costs of accepting an activity cannot be 
calculated accurately if information is not reliable regarding the total demand 
for capacity, involved commitments, other activities with a higher con tribution 
margin, and ways to reduce costs. In this study, capacity utilisation decisions 
are investigated under such conditions. Uncertainty plays a central role in 
explaining the use of a full cost approach. 



Introduetion 45 

8. THE STRUCTURE OF THIS STUDY 

The present study bas several purposes. The main purpose is to 
explain-at least partly-why managers would follow a full cost approach to 
capacity utilisation decisions. The second purpose is to provide some 
systematic empirica! evidence that managers do, in fact, sometimes follow a 
full cost approach to capacity utilisation decisions. The third purpose is to 
contribute to contemporary discussions, in the context of ABC, on the use of 
allocated costs for short term decision-making. 

Uncertainty is the crucial element in the analysis of the present study. It is 
investigated what the consequences are of uncertainty for using the full cost 
approach and the relevant cost approach in Chapter 2. The two approaches are 
compared to find out which approach yields the best total contribution margin 
for a firm. The analysis demonstrates some of the problems of the relevant 
cost approach under conditions of uncertainty and it becomes clear why the 
relevant cost approach is not really applicable under such conditions of 
uncertainty. This conclusion contributes to the ABC discussions because it 
provides an argument supporting the use of allocated costs in decision-making. 
More importantly, this understanding suggests an economie explanation for the 
use of a full cost approach to capacity utilisation decisions. 

In Chapter 3 a theoretica! framework is described. nepending on several 
circumstances, either a relevant cost approach or a full cost approach is 
expected to be chosen by managers. The framework generates some testable 
hypotheses. 

One of the hypothesis presented in Chapter 3, is discussed in more detail 
in Chapter 4 from a behaviourial viewpoint When studying the managerial 
decision-making of individuals, psychological factors are as important as the 
pure economie factors. This bas also been suggested by, for instance, Feenstra 
and Van de Poel (1985a, 1985b, 1985c). In Chapter 4, the use of the full cost 
approach to short-term capacity utilisation decisions is analyzed using a theory 
of individual decision-making under uncertainty, namely, prospect theory 
(Kahneman and Tversky 1979). In prospect theory the framing (or perception) 
of a choice problem by the decision-maker is crucial. One of the most 
important research questions in conneetion with prospect theoty is what 
determines the framing of a choice problem. The present study contributes to 
this field by showing that accounting concepts are important determinants of 
the way in which an uncertain decision problem is framed. The interest lies in 
the general effect of accounting measures on a manager's framing of capacity 
utilization decision problems. It is not investigated how certain personal 
characteristics of individual managers affect the framing process. 

In Chapters 2-4, uncertainty is suggested as an explanation for the use of 
a full cost approach to capacity utilisation decisions. This is argued from both 
an economie and a psychological point of view. In Chapters 5 and 6, empirica! 
tests are performed to determine whether uncertainty explains the use of a full 
cost approach. In Chapter 5 the experimental design is described. The subjects 
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are experienced managers, each of whom is asked to pretend that she or he is 
president of a company. Four fictitious decisions must be made concerning the 
acceptance of a contract to sell products. It is investigated under which 
circumstances the decision on the contract is based upon a full cost approach 
and when the decision is based upon a relevant cost approach. 

The implementation and results of the experiment are reported in Chapter 6, 
together with a discussion of the results. The conclusions of the study are 
presented in Chapter 7. 

NOTES TO CHAPTER 1: 

1. 
Some quotations may illustrate this position: 

2. 

The relevant costs will be the differentlal costs between alternative 
courses of action. . . . Consider, for example, that a reduction in 
production volume may not result in a reduction of costs in many 
indirect production areas, yet there may be a reduction in activity. 
This straightforward example would appear to demonstrate that 
activity does not have a clear causal relationship with cost. (Piper 
and Walley 1990, p. 37) 

The danger apparent in the lirerature is that [ABC] is used as a 
direct input to decisions rather than as a basis for the relevant 
future cost estimation. It must be appreciated that it is inappropriate 
to use any past or bistorical information in this way. (Innes and 
Mitchell 1990, p. 24) 

It may not be appropriate to assume that the relevant cost pool will 
increase or decrease in direct proportion to cost driver changes ... 
. Thus incremental overhead cost (from promotion and expansion of 
a product) and avoidabie overhead cost (from discontinuance) 
cannot necessarily be direct input from a straight multiplication of 
an existing cost driver rate by the change in cost driver volume. 
(lnnes and Mitchell 1990, p. 22) 

Cost allocations are quite common, for instance, for central (management) 
information systems (MIS). Strassmann (1976) and Nolan (1977) have 
advocated the allocation of the costs of central information systems to users 
based upon full costs. A study of Anderson and Ricketts (1981) showed that 
such an approach is popular. Allocating only variabie costs does not seem to 
be appropriate to firms because "the fixed nature of the MIS costs means that 
the variabie costs of MIS services will be quite smalt when excess capacity 
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exists. With a small cost to the users, they will be encouraged to use MIS 
services in situations where the perceived benefits outweigh the variabie or 
marginal cost. This . . . may lead to non-optima! utilisation of the MIS 
services. Hence, these approaches were avoided by all organizations involved" 
(Anderson and Ricketts 1981, p. 38). Prelier and Bruggink (1991) describe a 
project to improve full cost allocation of MIS services to users. 

3. 
Effects on delay can be very important, for example, in computer networks 

(Westland 1992) and in manufacturing operations (Banker, Datar and Kekre 
1988). Uncertainty and variability in manufacturing operations result in 
increased leadtimes and higher inventories. Such effects can be mitigated by 
maintaining some capacity in excess of expected demand. Costs are incurred if 
this excess capacity is reduced by a decision to accept an activity (Banker, 
Datar and Kekre 1988; Azzone and Bertelé 1990). To ensure that such costs 
are taken into account in capacity utilisation decisions, the allocation of costs 
to the different users could be useful. 

Bell and Stidham (1983), for example, discuss an allocation scheme based 
upon the waiting costs per user per unit of time. 

Others demonstrate that the allocation could be based upon capacity costs 
(e.g., Dewan and Mendelson 1990; Stidham 1992; Balachandran and Srinidhi 
1988, 1990; Whang 1989). As an illustration, the model of Balachandran and 
Srinidhi can be used in which potential users of a service centre arrive at the 
centre whenever there is a requirement. Users arriving at the facility when it is 
busy incur costs of delay. For instance, think about the costs that arise if the 
service centre is a machine repair shop and if there is a delay in the repair of a 
production machine that has broken down. It is assumed that an extemal 
service facility cannot be used so that all users must rely upon the service 
centre. The users determine the total demand rate for the service centre. It is 
shown that it is necessary to levy a fixed charge on all users based on fixed 
capacity costs in order to achieve an firm-wide optima! demand rate. Non
allocation leads to a suboptimal demand rate from the viewpoint of the firm. 
This is because it is beneficia! for an individual user to increase his demand, 
even when this would be more than offset by the increased waiting costs of 
other users. 

Atkinson (1987a) discusses the example of cost allocation in the form of 
charging a toll to users of a bridge. Capita! costs and the annual operating 
costs of the bridge are independent of the volume of traffic (capacity costs). 
Suppose that no toll would create excess demand (traffic jams). Then the users 
of the bridge would incur the costs of delay. Allocation of costs would be 
useful if it forces users to take such costs into account in their capacity 
utilisation decision (because they have to pay for using the bridge). 
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4. 
See, for instance, Milier and Buckman (1987). In their model, requests for 

service arrive at the service department If the service department is fully 
occupied, then the request is eitber dropped or satisfied extemally; no queue is 
permitted. There is a benefit of satisfying a request, "wbicb represents the 
value to the operating department (and the firm) of having the request satisfied 
by the service department as opposed to having it either dropped or satisfied 
extemally" (Miller and Buckman 1987, p. 629). Satisfying one request causes 
opportunity costs if, as a consequence, a later request with a higher benefit 
cannot be satisfied. It is demonstraled that a full cost allocation metbod is valid 
as a proxy for the average opportunity costs, provided that capacity costs are 
nearly linear. 

5. 
For non-linear capacity costs functions the approximation is less perfect, 

but the allocation of costs might still be functional. The cost function is oot 
linear in the model of Cohen and Loeb (1988). The "interest lies in those 
circumstances in which total cost cannot be easily separated in fixed and 
variabie portions. . . . The cost function bas discrete jumps (e.g., due to the 
additional costs resulting from one more computer)" (Coben and Loeb 1988, p. 
82). Capacity utilisation decisions generate costs either because otber users are 
excluded or because capacity costs rise abruptly. It is shown tbat, in a wide 
range of environments, most common full cost allocations lead to a better 
overall result than no cost allocations. It is not claimed tbat cost allocations are 
always good approximations of opportunity costs. See also Cohen and Loeb 
(1982). 

6. 
Uncertainty bas been suggested as an explanation for pricing decisions 

based on full costs by, for instance, Govindarajan and Anthony (1983) and 
Gordon (1948). 

Why do managers use full cost pricing? . . . The profit 
maximization model cannot be applied in most real world 
situations. 1t requires that managers search for all possible 
alternatives and select the one that maximizes profits. In the real 
world, managers do not have the time, the resources, or the 
information to act in this fashion. Rather, they searcb for a 
satisfactory altemative, decide to accept it, and then go on to the 
next pressing problem. (Govindarajan and Anthony 1983, p. 31) 

In an important sense, the primary aim of a business man is to stay 
in business. Given tbe fog of uncertainty within which he must 
operate, the limited number of variables bis mind can juggle at one 
time, and bis desire to play safe, it would not be at all surprising if 
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he adopted a set of yardsticks that promised reasonably satisfactory 
profits in the long run and a maximum of stability in his relations 
with customers, suppliers and competitors. These conditions suggest 
that many business men are likely, as we have already noted, to 
substitute the principle of satisfactory profits for that of profits
maximisation. These considerations also suggest, for reasons that 
we shall examine later, that business men may seek to use average 
rather than marginal cost as a guide in pricing in order to achieve 
satisfactory profits. (Gordon 1948, p. 190) 



CHAPTER2 

Camparing a full cost approach with a 
relevant cost approach 

In this chapter, an economie explanation fortheuse of a full cost approach 
to capacity utilisation decision-making is presented based UJX>n uncertainty. It 
is demonstrated that under conditions of uncertainty a simple full cost approach 
performs essentially as well as a more complicated relevant cost approach. 
Performance is measured by the total contribution margin yielded by accepted 
activities. It is also shown that a full cost approach requires less information 
than a relevant cost approach. These two considerations can be used to explain 
why managers use a full cost approach to capacity utilisation decision-making. 

It is necessary to define both approaches more precisely (Sections 2 and 3) 
to be able to compare both approaches (in Sections 4 and 5). It will be 
demonstrated that a relevant cost approach is an optimizing decision rule while 
a full cost approach can be seen as a satisficing decision rule. A short 
overview of the evolution of the relevant cost approach in management 
accounting is presented in Section 1, to explain the background and the 
definition of the relevant cost approach which is used in the present study. 

1. THE EVOLUTION OF THE RELEVANT COST APPROACH 

Some bistorical background is provided in this section regarding relevant 
costs in decision-making on the utilisation of capacity. The objective of this 
section is to account for the definition of a relevant cost approach as used in 
this study. This definition is presented in Section 2. The contributions of 
several authors and several professional bodies will be discussed, but only with 
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respect to the relevant costs and revenues involved in capacity utilisation 
decisions. Where appropriate, quotations from the original texts are used to 
present the ideas as genuine and direct as possible. 

Based on this literature, it will be concluded that a relevant cost approach 
to capacity utilisation decisions should consicter the following four elements: 

Regarding costs: Only those costs that change as a result of the capacity 
utilisation decision at hand are relevant and should be allowed to influence the 
decision. To investigate whether capacity costs are relevant for a particular 
capacity utilisation decision, two considerations are important: 

(i) Whether existing capacity costs can be avoided by the present decision. 
The amount avoidabie is a relevant cost of capacity. 

(ii) Whether suftleient capacity is available. If this is not the case, then the 
amount of additional capacity costs is relevant. 

Regarding revenues: The use of capacity for one purpose can be at the 
expense of some other purpose, either now or in the future. The fact that the 
alternative contribution margin is relinquished as a result of using capacity for 
one particular purpose should be taken into account. This can be observed in 
two ways: 

(iii) Does accepting an activity lead to abandoning other present or future 
activities? If so, the sacrificed contribution margin is relevant. 

(iv) Does not accepting an activity enable the acceptance of another 
activity that could otherwise not have been accepted? If so, the gained 
contribution margin is relevant. 

1.1. Clark 

In the work of Clark, well-known for his adage "different costs for 
different purposes", (Clark 1923, p. 175), points (i) and (ii) above are very 
clear. The relevant costs, called differential costs by Clark, are dependent on 
the particular decision that is under consideration and the alternatives which 
are available. 

We shall find that costs which are constant with reference to one 
policy may be variabie with reference to another. (Clark 1923, p . 
176) 

According to Clark, only costs that differ among alternatives matter. Ris 
ideas regarding relevant costs in capacity utilisation decisions are specifically 
articulated in an extensive example he provides of the costs of an imaginary 
plant for producing cars. 

- Some costs, such as the costs of materials, have a linear relationship with 
the production level. 
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- Other costs are constant across all production levels, such as the costs for a 
manager, an assistant, watchmen, taxes, depreciation and insurance. 

- Most costs have certain capacity limits and vary if the production level 
exceeds such a limit. For example, the cost of a clerk is $1000 at a 
(temporary) production level of 0, $1600 at a level of 60 or 80 percent of 
capacity and $1800 at a level of 100 or 120 percent of capacity. Another 
example is the cost of a "key man" for repairs and maintenance which is 
$1200 at a (temporary) production level of 0, $1500 for every other 
production level up to 100 percent and $1900 for a production level of 120 
percent. 

As a result, for example, total costs are $103,000 when production is at a level 
of 80 percent of capacity and $113,400 at a level of 100 percent of capacity. 
The differential costs of $10,400 are decisive when the decision must be made 
of whether to produce at 80% or 100% of capacity. The 100% production 
level is better if revenues are at least $10,400 higher. 

These "differential costs" are often the decisive thing in 
determining how cheaply the concern can afford to sell additional 
goods. . . . If the additional output can be disposed of by 
"dumping" or in any other way which makes a separate class of it 
and leaves existing business absolutely unaffected, then the 
minimum limit below which the concern cannot afford to cut prices 
is simply the differential cost. Anything above this is a gain. (Clark 
1923, p. 194). 

We see that Clark focuses on points (i) and (ii) described above. Effects of 
capacity utilisation decisions on revenues, or opportunity costs, is given more 
attention by other authors. 

1.2. Opportunity costs applied to accounting at L.S.E. 

The concept of opportunity costs sterns from scholars that studied the 
classical problems of economie theory, such as Wicksteed, Davenport, Knight, 
and Marshall, in the Anglo-Saxon tradition, and Von Mises, and Hayek as 
memhers of the Austrian school. For references see, for instance, Gould 
(1974). 

The concept of opportunity costs was extended to the field of accounting in 
the 1930's by several scholars from the Economics Department at the London 
School of Economics. The interest of these people lay in the field of business 
administration rather than in the classical problems of economie theory. For 
reviews of the London tradition, Buchanan (1969), Gould (1974), Johnson and 
Kaplan (1987) are cited. Reprints of many papers can be found in Solomons 
(1952), and in Buchanan and Thirlby (1973). The group devoted considerable 
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attention to a critica! examination of the relevanee of orthodox accounting 
procedures to business problems, in particular, to the usefulness of oost 
accounting for business decisions. They applîed the analytica! tools of 
economie theory, thinking of economie problems as choices between 
alternatives and dealing with these problems in terms of marginal analysis. The 
concept of opportunity costs from the economie theory on which they built 
could be formulated as follows: 

The conception of costs in modern economie theory is a conception 
of displaced alternatives: the oost of obtaining anything is what 
must be surrendered in order to get it. The process of valuation is 
essentially a process of choice, and costs are the negative aspect of 
this process. . . . In the theory of production they reflect also the 
value of alternative uses of productive factors-tbat is, of products 
which do not come into existence because existing products are 
preferred. (Robbins 1934, p. 22} 

Edwards (1937a, l937b) concentrales on accounting for decision-mak:ing. 
Edwards (1937b} makes an important differentiation between the investment 
decision to buy capacity, for in stance, when the firm is establîshed, and the 
decisions thereafter when capacity has been installed. The amount of capacity 
is based on consîderations such as the elasticity of demand, uncertainty in 
demand, and irregular demand. Important decisions for the short term concern 
output. Relevant costs, in his view, are those expenses that can be avoided if 
an activity is not implemented. He emphasises that there is nothing absolute 
about the distinction between avoidabie costs (which he also calls "variable 
costs") and other costs because this depends on explicit ass~mptions. 

First, what period of time is to be considered? Many costs which 
are fixed fora day may become variabie in a week-a great deal of 
Iabour supply is like this. Secondly, what unit is to be costed? Is it 
to be a department or just one unit of product in that department? 
(Edwards l937a, p. 90) 

According to Edwards, capacity costs are only relevant in capacity 
utilisation decisions if the present costs are (partly) avoidable, or if additional 
capacity costs are necessary. This is seen in points (i) and (ii) as described in 
the beginning of this section.1 

The idea of opportunity costs is also present in bis paper. Edwards 
discusses a case in which a factory produces two products which are produced 
partly using common processes. If the output of one product is increased at the 
expense of the other product, it is necessary to calculate the additional revenue 
from one product, less the reduction in revenue from the other, less the 
additional costs incurred by the business as a whole as a result of the change. 
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Coase is more explicit about opportunity costs. Coase (1938) pays attention 
to both costs and revenues. His paper was one of the first to be explicit about 
the relevanee of opportunity costs to decision-making. 

Coase begins, in a manner very similar to Clark and Edwards, by 
explaining which costs are relevant. This is related to points (i) and (ii). Any 
division of costs is always dependent on the decision under consideration.2 

Whatever the character of the decision, one has to inquire into the 
variations in costs and receipts which will follow. Costs and 
receipts which will remain unchanged, whatever decision is taken, 
can be ignored. (Coase 1938, p. 106) 

The most innovative part of his paper explains the usefulness of the 
concept of opportunity costs for cost accounting. This is related to points (iii) 
and (iv) above. 

In this article, the notion of costs which will be used is that of 
"opportunity" or "alternative" cost. The cost of doing anything 
oonsists of the receipts which could have been obtained if that 
particular decision hadnotbeen taken. (Coase 1938, p. 123) 

More specifically, the opportunity oosts are calculated based on the highest 
alternative receipts that might have been obtained. This approach is claimed to 
be useful "since it concentrales attention on the alternative courses of action 
which are open to the business man" (p. 123).3 

For the cost of materials, this implies the following. When they have not 
yet been bought, the opportunity oosts of buying and using materials for a job 
are equal to the price. If the materials are drawn from stock, the opportunity 
costs depend on the answer to the following question: 

What would one do with the material if one did not use it on this 
job? It would either be sold or used on some other job. The cost of 
using the material is therefore either (1) the price if sold minus the 
costs of selling, or (2) the expense that would be avoided if the 
material were used on some other job. (Coase 1938, p. 125) 

Opportunity costs in capacity utilisation decisions are also dealt with 
explicitly. He discusses the costs of using a particular machine for a eertaio 
purpose, whereby it is assumed that the life of the machine is independent of 
the amount of use. 

The cost of using the machine is the highest receipts that could be 
obtained by the employment of the machine in some alternative use. 
This may be any figure and need bear no particular relation to the 
costof the machine. (Coase 1938, p. 124) 
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If there is not other job on which the equipment could be used, the 
costof using the machine ... will be nil. (Coase 1938, p. 123) 

We see that essentially all four points as formulated in the beginning of 
Section l about the relevant costs in capacity utilisation decisions had been 
formulated by 1938. Before we proceed to see how these ideas were spread, it 
is useful to review the contribution of Thirlby, another author from L.S.E. 
Thirlby (l946a, l946b, 1952) uses the concept of opportunity costs as the 
fundamental concept of costs. 4 His contribution is to explain the uncertain and 
subjective character of opportunity costs. The subjective nature of opportunity 
costs arises from the circumstance that no one person can oversee every 
alternative course of action. Furthermore, the consequences of each course of 
action are uncertain and require estimates. Therefore, opportunity costs will be 
evaluated differently by different people who have their own different 
knowledge of altematives. 

The alternatives between which final selection is made are 
themselves a result of personal discovery and selection. . . . The 
selection might easily be a different one, either if the particular 
administrator (decision-maker) happened to notice different 
altematives, and make a different selection, or if a different 
administrator made the selection. (Thirlby 1946a, p. 139-40) 

Valuation necessarily involves estimates of happenings in the future 
about which the decision-maker can never be certain. The decision 
is based upon ex ante reckonings, or advance calculations, which 
involve looking into the future, and consequently must, even for 
this reason, bemattersof opinion. (Thirlby 1946a, p. 140) 

1.3. Relevant costs in early publications of professional bodies 

Two reports from professional bodies show that the ideas discussed so far 
gradually became more widely known. One report is from the National 
Association of Cost Accountants (N.A.C.A. 1951) in the U.K. This artiele 
deals with "the development and uses of cost information as a basis for making 
decisions in the field of business planning and policy formulation" (N.A.C.A. 
1951, p. 322). The artiele is based upon interviews with people from 70 
companies. Also, normative rules are formulated. 

The standpoint is formulated that only those costs are relevant which are 
different between altematives. 5 In practice, it was found that management is 
often interested in a breakdown of profit by segments. Comparisons are made 
to other segments, budgeted profit for the same segment, the same segment in 
other periods, etc. However, it is stated that such cost figures cannot be used 
to take decisions regarding expansion or contraction of such segments. 
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Rephrased in the terminology used here: capacity utilisation decisions should 
not be taken on the basis of allocated capacity costs. 

Suppose that an activity does not reeover the capacity costs allocated to it. 
Regarding the decision of whether to continue such an activity, the following 
warning is given: 

Some of the costs which have been allocated to the various 
segments are essentially fixed in total amount for short periods, and 
... these costs are not immediately reduced by the elimination, or 
increased by the addition, of a product or territory. Hence the fact 
that an individual segment shows a low net profit or even a net loss 
does not necessarily mean that it should be eliminated. When sales 
income from such a product fails to show a satisfactory margin 
over costs, but does contribute to fixed costs, it is usually desirabie 
to continue the product in the immediate future, since to abandon it 
would merely leave unabsorbed that portion of fixed costs formerly 
allocated to the product in question. (N.A.C.A. 1951, p. 348) 

It is recognised that several decisions to reduce activities may, when 
combined, have relevant economie effects. An example is given. In one of the 
companies involved the cost of a regional warehouse were allocated to the 
territoria! sales managers. The reasoning was as follows: 

A decision to use or not to use these facilities in a specific territory 
would not greatly affect the over-all cost of operating a warehouse, 
but . . . cumulatively a number of such decisions would be 
responsible for changes in warehousing operations and their costs. 
(N.A.C.A. 1951, p. 349) 

Regarding a decision to introduce additional activities, it is stressed that 
one should be careful when using a contribution margin analysis. It must be 
absolutely clear that sufficient capacity is available for an additional activity. 
Also, the cumulative effect of several such decisions should be kept in mind. 
Unanticipated costs may occur "if a number of small changes have, when taken 
together, an important effect on over-all operations of the company" (p. 363). 

Facilities . . . may be in use to the limit of capacity at the time. 
Hence, what may appear at first thought to be a positive 
contribution may result in a profit decrease, since it may necessitate 
adding an employee or procuring a facility to withstand even a 
slight additional pressure on one or more fixed facilities. 
(N.A.C.A. 1951, p. 363). 
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A second report discussed bere is from the National Association of 
Accountants (N.A.A. 1963) in North America, now called the Institute of 
Management Accountants. As in the N.A.C.A. report, this study is also based 
upon a review of relevant literature and field interviews to collect information 
about practices. It is hard to distinguish between the empirical findings and the 
normative statements in this study. It is stressed that the carefut planning of 
investments and other decisions regarding the amount and type of capacity is 
the best way of controlling capacity costs. Once capacity costs are committed, 
capacity utilisation decisions must be aimed at achieving the best use and 
maximum contribution margin. 

The report is accurate regarding relevant capacity costs.6 It provides an 
example of a make-or-buy decision based upon facts supplied by a company 
participating in the field study. In this example, a detailed differentlation is 
made between costs that change and costs that remain unchanged. Additional 
capacity costs for dies and tools are included in the "make" altemative. Also, 
the determination of whether capacity is sufficient is based on detailed 
information regarding idle capacity at a particular point in time as well as 
dynamic information. Also, the potential effects on revenues are mentioned: 

Investigation to ascertain whether or not the department in question 
possessed sufficient capacity to manufacture the component, 
disclosed that present operations were seasonal, with volume 
ranging from 100 percent of practical attainable capacity in peak 
months to 50 percent of capacity in low months. During peak 
months, production of the component could be obtained only by 
curtailing sales of the regular product or by a major expansion of 
productive capacity. However, by anticipating requirements, it was 
possible to build up an inventory of the component during months 
of seasonally low production. (N.A.A. 1963, p. 17) 

We see that the messages presented in both of these research reports are 
subtie and balanced regarding the relevant costs and revenues in capacity 
utilisation decisions. To conclude this section, two textbooks are reviewed with 
regard to this issue. 

1.4. Relevant costs in textbooks 

Relevant costs and their application to capacity utilisation decisions are 
also described in textbooks. Two examples are reviewed here. Vatter (1950) 
states that the most important function of accounting, from the managerial 
viewpoint, is to support decision-making. Only costs that are dependent on a 
partienlar decision are relevant. Relevanee can only be determined with respect 
toa given decision. 
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There are costs that "matter" - costs that "make a difference" for 
given circumstances and issues, and other costs that are irrelevant 
and may be ignored. If a decision entails no change in a given cost 
item - that is, if the cost is the same for any alternative under 
consideration - it should have no hearing on the way the decision 
is made. Thus, fixed costs have no meaning for questions that 
involve adjustment of output or activity rates, because they are the 
same under any rate of activity. (Vatter 1950, p. 345) 

Vatter presents an example of a decision regarding whether to accept a special 
order at a special price. The average unit cost is $7.30; 5000 units of a 
product could be sold for $5.00 per unit. Because the plant is operating at only 
half of its capacity, it is maintained that only variabie costs are relevant for 
this decision. Variabie costs are less then $5.00 per unit, so the contribution 
margin is positive. Therefore, the order should be accepted. 

Homgren and Foster (1987) also describe a relevant cost approach to 
capacity utilisation decisions. In general: 

Relevant costs for decisions are expected future costs that will 
differ under altematives; relevant revenues are expected future 
revenues that will differ under altematives. (Homgren and Foster 
1987, p. 301). 

Additional activities can be accepted if idle capacity is available. Fixed 
capacity costs are not relevant for this decision. This is illustrated on page 302 
using an example. A special order can be accepted that will not affect regular 
sales. Idle capacity is available. Because the order has a positive contribution 
margin, it should be accepted. It is cautioned, though, that capacity costs can 
be relevant if insufficient idle capacity is available. 

About the most useful generalization is that fixed costs should be 
considered when they are expected to be altered, either immediately 
or in the future, by the decision at hand. If volume levels change so 
that additional supervision, plant, equipment, insurance, and 
property taxes are needed, these new fixed costs are relevant. For 
example, sales or production may expand to the point where a new 
delivery truck must be bought. (Homgren and Foster 1987, p. 304) 

Relevant costs for a decision to terminate ongoing activities are best 
illustrated using an example which they provide. Suppose that a company 
reports the following costs for manufacturing a particular part (see below). The 
same part can be bought from another manufacturer for $16. In this example it 
is assumed that the relevant costs for this decision are the cost of direct 
materials, direct labour, and variabie overhead (totalling $130,000). These 
costs are avoidabie if the parts are not produced by the company itself. Of the 
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Direct materials 
Direct labor 
Variabie overhead applied 
Pixed overhead applied 

Total 

Total costs in $ 
per 10,000 units: 

10,000 
80,000 
40,000 
50,000 

180,000 

Sou ree: Horngren and Poster (1987, p. 311) 

Costs per unit: 

1 
8 
4 
5 

18 

$50,000 fixed overhead costs, it is estimated that $20,000 will be saved if the 
parts are bought instead of made. However, $30,000 represents those costs that 
will continue at the same level regardless of the decision. Therefore, the 
relevant cost for the alternative of making the part are $150,000. To buy the 
10,000 units of the part will cost $160,000. Given these figures, the alternative 
of making the part saves $10,000 compared to the alternative of buying the 
part. However, a key factor in this calculation is whether there are idle 
facilities. 

The choice in our example is not really whether to make or buy; it 
is how best to utilize available facilities. Although the data above 
indicate that making the part is the better choice, the figures are not 
conclusive-primarily because we have no idea of what can be 
done with the manufacturing facilities if the component part is 
bought. Only if the released facilities are to remain idle are the 
above figures valid. 

Perhaps the released facilities can be used advantageously in 
some other manufacturing activity or can be rented out. Then these 
alternatives must also be considered. Suppose the released facilities 
either can be used to manufacture other products with a 
con tribution margin of $19,000 or can be rented out for $5000. The 
original two courses of action have now become four (figures are in 
thousands). (Horngren and Poster 1987, p. 312-313) 

Buy and Buy and use 
Buy and 

Make leave facili ties for 
facilities idle other products 

rent 

Rent reven ue $ $ $ $ 5 
Contribution margin 19 

from other products 
Obtaining of parts (150) (160) (160) (160) 

Net relevant cost $(150) $(160) $(141) $(155) 
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1.5. Condusion 

In condusion it can be said that the four points regarding relevant costs in 
capacity utilisation decisions, as mentioned at the beginning of this section, 
were originally formulated in the 1930's and gradually spread to professional 
bodies and influential textbooks. The definition of a relevant cost approach 
used here will be based on these points. 

2. A RELEVANT COST APPROACH TO 
CAPACITY UTILISATION DECISIONS 

In this section, a relevant cost approach to capacity utilisation decisions is 
defined. This provides the basis for comparing a relevant cost approach and a 
full cost approach in Sections 4 and 5. The definition presented here may not 
be completely clear to start with, however. Nevertheless, this provides an 
opportunity for focusing on the elements of this definition in Section 2. A 
relevant cost approach is defined here as follows: "Following a relevant cost 
approach, an activity is accepted if this improves the sum of the total 
contribution margin of future committed and planned activities plus the 
capacity cost reductions." 

By referring to "future committed and planned activities" it is assumed that 
some plan exists for the utilisation of available capacity. Capacity utilisation 
decisions are envisioned here as decisions which further specify and change 
such a plan. This is discussed in Section 2.2. Such a plan is the result of 
earlier decisions, whereby the starting point is some plan for supporting the 
decision on the amount of capacity. This is discussed in Section 2.1. 

By referring to "capacity cost reductions" it is assumed here that a capacity 
utilisation decision may affect capacity cost reductions. Note that the definition 
does not refer to capacity cost expansion. This asymmetry is discussed in 
Section 2.3. 

The definition of a relevant cost approach to capacity utilisation decisions 
is repeated and explained further in section 2.4. As an introduetion to Section 
3, Section 2.5 considers some of the mistakes which could be made when 
calculating relevant costs if information is incomplete and inaccurate. 

In the discussion presented here, two aspects are new compared to most 
descriptions of a relevant cost approach found in the literature. First, the 
concept that capacity utilisation decisions should be related to aggregate 
decisions made before. This implies that later decisions either specify 
aggregate decisions in more detail or deliberately form an exception to 
aggregate decisions which were made earlier. The second new concept is the 
asymmetrie potential effect of capacity utilisation decisions on capacity cost 
increases and reductions. These two concepts are clarified in the following 
sections. 
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2.1. Starting point: Planning for the amount of capacity 

As discussed in Chapter 1, decisions on the amount of capacity are 
different than capacity utilisation decisions. A decision on the amount of 
capacity may involve capacity ex:pansion or capacity reduction. It is assumed 
bere that a oost/benefit analysis will be carried out to determine whether 
capacity expansion or capacity rednetion is advantageous. Such an analysis 
requires some plan for the of anticipated capacity use. This plan is a starting 
point to estimate the relevant costs and revennes of a capacity utilisation 
decision. The objective of this section is to demonstrate this. The purpose of 
this section is not to provide a complete discussion on all of the considerations 
which should play a role in deciding on the amount of capacity. 

Some consideration.s in the literature 

In the literature, it has long been recognized that different kinds of 
activities should be taken into account in the capacity acquisition phase. Just to 
give some examples, Horngren (1967) explicitly considers reserving capacity: 

1. Provision for seasonal and cyclical fluctuation.s in demand. The 
trade-off is between (a) additional costs of physical capacity versus 
(b) the costs of stock-outs and/or the carrying costs of safety stocks 
of such magnitude as to compensate for seasonal and cyclical 
variations, the costs of overtime premium, sub-contracting, and so 
on. 
2. Provision for upward trends in demand. The trade-off is between 
(a) the costs of constructing too much capacity for initial needs 
versus (b) the later extra costs of satisfying demand by alternative 
means. (Horngren 1967, p. 255, italics in original) 

Similar considerations about reserving capacity can be found in a report of the 
N.A.A. (1963). Engelhard (1961) pays attention to reserving capacity for a 
different reason, namely to be able to reliably achieve a partienlar delivery 
time. He also addresses the question of lot size and capacity requirements for 
setups. Winston (1974) discusses reserving capacity in the capacity planning 
decision for the same reasons as mentioned by Horngren. Furthermore, he 
adds the additional consideration of reserving capacity to produce the "desired 
yearly output with an 'unnecessarily large' plant so that the plant can be run 
during periods of low input oost" (Winston 1974, p. 1305). 

More recent is, for instance, the contribution of Karmarkar and Kekre 
(1987). In the acquisition phase, decisions are made on the amount and type of 
capacity (dedicated versus multi-product facilities; large capacity machines 
versus a pool of smaller capacity machines). Some trade-offs are as follows: 
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- Setups require additional capacity, but holding costs of cycle inventories are 
reduced. 

- Using dedicated machines also reduces cycle inventories. In that case, no 
capacity is lost for changeovers from one product to another, however, such 
machines are more expensive because there are no economies-of-scale. 

- Reserved capacity requires additional capacity, but-if orders arrive 
randomly-queues and leadtime are reduced. 

- Another way to reduce waiting time is to have a number of small, multi
product machines rather than one large multi-product machine. However, 
such machines are more expensive because there are no economies-of-scale. 

In the capacity acquisition phase, some capacity is planned to be used for 
setups (to reduce cycle inventories) and some capacity is planned to be 
reserved (to reduce queues). Similar decisions and trade-offs are discussed by, 
for example, Vander Veen and Jordan (1989). 

Planning for capacity expansion 

Before capacity is expanded and capacity costs are increased, it is assumed 
that a cost/benefit analysis has been made to determine whether this will be 
profitable. This requires some estimates of the benefits of potential activities, 
and a plan for the kinds of activities which will use the additional capacity. 
This applies to production as well as other kinds of activities. This results in a 
"utilisation plan" specifying the activities planned for utilising the available 
capacity. Two examples will help to illustrate this. 

Example 1. Consider the decision of whether to expand a teehoical support 
group that provides assistance to a manufacturing department. This assistance 
consists of projects to improve quality and of ad hoc help to solve technica] 
problems. Currently, the group consists of five persons and the decision at 
hand is whether to hire an additional employee. Before this decision is taken, 
the firm will specify the different activities the employee should perform, what 
type of employee is required, the benefits of the activities to be performed and, 
consequently, how much salary (capacity costs) is acceptable. The "utilisation 
plan" for the employee could in the first half year incorporate factors such as: 

- holidays and sick-Ieave take about 20 days; of the remaining days: 
about 30% is used for introduetion and training in the new job, 
about 50% will be used for participation in projects, and 

- about 20% is not scheduled for projects, but reserved for solving 
unexpected problems. 

Example 2. Consider the decision to replace a machine. Before this 
investment is committed, some planning is required. What will the new 
machine be used for, what could be done if the old machine were not replaced, 
what can be expected from the replacement with respect to the rednetion of 
maintenance and the improverneut of quality? The "utilisation plan" for the 
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Capacity, Utilization 

Figure 8. Utilisation plan after capacity expansion 

first year of the new machine could incorporate the following factors: 

- The machine is to be operated in two shifts for five days a week (about 
4000 hours per year). 

- For approximately 5% of the time, the machine will be down for 
maintenance. 

- Approximately 20% of the capacity will be idle in the first year since the 
capacity of the machine has been based on the anticipated growth of a new 
product. 

- Approximately 10% of the capacity will be idle since the sales of this firm 
are seasonal. The seasonality is partly absorbed by producing inventories 
out of season and partly fulfilled by higher production durlog the high 
season. Therefore, part of the capacity is idle out of season. 

- Approximately 15% will be used for the production of a new product which 
is expected to grow in subsequent years. 

- The remaining 50% will be used to produce three different product families. 
One of these will no longer be produced next year. 

In principle, the definition of available capacity could be very complicated, 
for instance, depending 'on production mix or production sequence. However, 
for the present study a simpte formulation is adequate. Available capacity is 
expressed for a certain number of periods as the number of available units of 
capacity per period. In the same way, the capacity requirement of an activity is 
described in terms of the capacity requirement per period and the number of 
periods an activity lasts. This is illustrated in Figure 8. Time is on the 
horizontal axis, available capacity and capacity utilisation are on the vertical 
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Figure 9. Utilisation plan including capacity rednetion 

axis. A vailable capacity increases due to the expansion of capacity. Capacity is 
required for planned future activities and for existing commitments (ongoing 
acti vi ties) . 

Planning for capacity reduction 

A decision on the amount of capacity may also involve capacity reduction. 
To make this possible, sufficient capacity must be released by discontinuing 
some ongoing activities. It is assumed that a cost/benefit analysis has been 
carried out to determine whether this will be profitable. This requires some 
plan identifying which activities will be stopped at which point in time. 

An example of this type of plan is presented in Figure 9. Similar to the 
example in Figure 8, capacity is required for the planned future activities and 
existing commitments (ongoing activities). Because a capacity rednetion has 
been planned, the available capacity in Figure 9 decreases in time. 

Condusion of Section 2.1 

To summarize, makîng a decision on the amount of capacity involves some 
planning of anticipated use. The resulting utilisation plan contains: 

1. Capacity constraints. 
2. Commitments regarding the required capacity for ongoing activities. 
3. A plan for the required capacity for accepted activities, either new activities 

or deliberately continued present activities. 
4. The remaîning idle capacity. 
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2.2. Capadty utilisation decisions specify and change the utilisation plan 

Once the amount of capacity bas been established, capacity utilisation 
decisions determine the actual utilisation of the capacity. In this section, the 
capacity utilisation decisions are seen as actions which specify and change 
previous plans. The starting point is the initial utilisation plan, formulated 
when a decision was made regarding the amount of capacity. Two assumptions 
which are made in the present study are important: 

1. It is assume bere that the circumstances change over time. Actlvities which 
are included in the utilisation plan change, actlvities which are not included 
in the utilisation plan change, commitments included in the utilisation plan 
change and capacity constraints change. 

2. It is assumed bere that the initial plan devised to support the decision on the 
amount of capacity was not very detailed. 

As a consequence, subsequent capacity utilisation decisions plan the utilisation 
of capacity at a more detailed level. Also, subsequent capacity utilisation 
decisions change previous utilisation plans because of changed circumstances. ' 
Some examples are given to illustrate this. 

Example: Specifying the utilisation plan in more detail 

The utilisation plan for a reptacement machine was presenled above. This 
utilisation plan beoomes more detailed with more commitments in several 
steps: 

The initial utilisation plan contains an actlVlty to produce three existing 
product families: A, Band C. This activity is planned to take about 50% of 
the available capacity in the first year. 

- Subsequently (for example, in the yearly budget), it could be decided to use 
about 20% of available capacity for product family A, 20% for product 
family B, and 10% for product family C. These three actlvities represent a 
more .detailed version of the single aggregate activity in the first utilisation 
plan. Also, some global agreements with suppliers and customers are made. 

- During the year, an order is accepted to produce a certain number of units 
of a product within family A. The order utilises about 1% of the available 
capacity. This is also a more detailed activity which is already included as 
part of the actlvities already accepted. 

The initial utilisation plan is specified in more detail in this example. 
Moreover, circumstances will change, implying that not every activity 
originally planned should be specified in more detail and implemenled 
automatically. 
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Example: Changing the utilisation plan 

Subsequent capacity utilisation decisions also change previous plans. Some 
examples will help to illustrate this. (The examples refer to the two examples 
provided above: expanding the teehoical support group and replacing the 
machine.) 

Planned activities change. In the utiiisation plan for the new machine, 
suppose a capacity requirement for the introduetion of a new product (15%) 
was included. Later, however, the attainable selling price for the product 
appeared to be less than ori~inally anticipated when the initia! plan was made. 
This results in postponing and maybe even cancelling the introduetion of the 
product. In this case, a planned activity appeared to be less attractive than 
originally oonceived and may be removed from the utilisation plan. 

New opponunities arise. In the utilisation plan for the new machine, 
suppose that 50% of the capacity was planned for use for the production of 
product family A, B, and C. Later, this was specified in more detail whereby 
10% of the capacity was planned for use for product family C. Then suppose 
that one partienlar customer, which presently buys only a smal! part of his 
total requirement for these products from this company, changes his policy, 
malring this company his major supplier. The reason for this change is that his 
present major supplier raises prices. As a result, he places a large, completely 
unexpected orderand the total production of product family C will then require 
13% of the available capacity. In this case an activity that was unknown and 
therefore oot planned, becomes apparent. This may be a reason to revise the 
utilisation plan. 

Commitments increase. Suppose that it was originally planned to stop 
producing and selling product family C next year. However, a few important, 
large clients urge the firm to continue these products because they are 
important components for their produels and cannot be replaced. lt is felt that 
refusing this request would severely damage the relationship with these 
customers, so, the production is continued. In this case, the commitments 
involved in an ongoing activity may end up being more than originally 
planned. The required capacity for commitments increases and the utilisation 
plan has to be revised. 

Commitments decrease. Suppose that the participation in new projects is 
included in the utilisation plan for the new employee. Later, one of these 
projects includes the development of new production facilities for a new type 
of product. In the utilisation plan, capacity is reserved to finish this project. 
Unexpectedly, a supplier is able to offer production facilities which eliminates 
the need for completing all of the project. In this case the commitments 
involved in an ongoing activity are less than originally planned. Some capacity 
becomes available for new activities. 

Unplanned activities change. Suppose a certain project was deliberately not 
included in the utilisation plan. This project concemed the rednetion of waste 
in the manufacturing department The reason that this project had a low 
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pnonty was that the wasted matenals were inexpensive. Suppose that later, the 
pnces of the matenals nse sharply and unexpectedly, and a project is 
implemenled to reduce spoilage of matenals. Another project bas to be 
postponed because of this, however. In this case, an activity that was 
considered relatively unattractive and was therefore not planned, now beoomes 
more attractive and may be included as a planned activity. 

Capocity constrailus change. Suppose that a new employee beoomes ill for 
a longer penod of time than allocated in the utilisation plan. Some projects will 
need to be postponed or cancelled. In this case, the capacity constraints have 
changed. 

Conclusion of Secnon 2.2 

To summarize, a capacity utilisation decision may concern specifying or 
changing the existing capacity utilisation plan. lf nothing has changed since the 
time that the initial utilisation plan was made, the onginal plan can be foliowed 
and specified in more detail. However, if things have changed (changed 
capacity constraints, changed commitments, changed planned activities, 
changed unplanned opportunities), the plan should not automatically be 
specified in more detail and implemenled automatically. The utilisation plan 
could change. It should be evaluated whether an accepted activity should still 
be specified in more detail and implemenled and whether an unaccepted 
activity should, nevertheless, be implemented. Such capacity utilisation 
decisions could be made based on a relevant oost calculations. 

2.3. Costs involved in capacity utilisation decisions 

How are changes in capacity costs taken into account in capacity utilisation 
decisions? Reeall from the definition that it is assumed bere that capacity 
utilisation decisions may affect capacity cost reductions, but not capacity oost 
increases. This asymmetry is discussed below. 

A capacity utilisation tiecision does not irifluence juture capacity expansion 

This assumption means two things: (1) a capacity utilisation decision, by 
accepting an activity, does not lead to unplanned capacity expansion; (2) a 
capacity utilisation decision, by not accepting an activity, does not prevent 
planned capacity expansion. Therefore, capacity costs increases are not taken 
into account in capacity utilisation decisions. These ideas are discussed 
separately. 

Regarding (1)-It is assumed that capacity utilisation decisions do not 
increase capacity costs in the form of additional capacity expansion. Why is 
that? lt may appear to be quite strange because in Section 2 of this chapter is 
was argued that accepting an activity bas the potentially negative consequence 
of higher capacity costs. What is meant by this? In Chapter 1 it was explained 



Gomparing a full cost approach with a relevant cast approach 69 

that in the present study the term "capacity" refers to resources that can only 
be changed in discrete quantities which are much greater than the capacity 
requirements of single activities. Reeall that if resources can be expanded in 
small amounts (more or less equal to the resource requirements of single 
activities) then all costs are taken into account when calculating the 
contribution margin of an activity. Thus, capacity always refers toa very "big" 
resource in relation to an activity. Additional capacity and capacity costs are 
not incurred as a consequence of a single capacity utilisation decision. An 
example to illustrate this point is presented below. 

As an example, consider accepting an activity that requires a capacity of 
30 units of output per hour. Suppose that the maximum capacity is 400 units of 
output per hour and that the utilisation at present is 380 units per hour. The 
present capacity limit does not allow accepting the activity since the total 
capacity requirement would then become 410 units of output per hour. 
Accepting requires either vacating some capacity (10 units of output per hour), 
thereby giving up some of the contribution margin, or it requires an expansion 
of the capacity. Suppose that expansion results in a total capacity of 600 units 
of output per hour. It is assumed that the latter option of expanding capacity 
would not be chosen if the activity was accepted. 

In genera!, it is assumed that accepting an activity will not increase 
capacity costs. There are three reasons. First, additional capacity requires a 
relatively major investment compared to an activity because a large amount of 
capacity must be acquired. It is, therefore, not likely that the contribution 
margin of a single additional activity would be sufficient to reeover the 
additional capacity costs. 

Second, a single activity uses only part of the additional capacity and 
generally will leave most of the additional capacity idle. An overall plan is 
typicall y necessary for the effective utilisation of this capacity. 

Third, capacity expansion usually takes time to implement. It is not 
possible to increase capacity instantly. 

Regarding (2)-The assumption that "accepting an activity does not 
influence future capacity expansion" bas a second meaning, as explained 
above. It also means that a capacity utilisation decision, by not accepting an 
activity, does not prevent planned capacity expansion. An example to illustrate 
this is presenled below. 

As an example, suppose that the capacity is presently 400 units of output 
per hour and utilisation is also 400 units per hour. It is planned to increase 
capacity to a level of 600 units of output per hour. Planned utilisation will rise 
to 550 units of output per hour. By not accepting many activities and keeping 
capacity utilisation below 400 units of output per hour, it would be possible to 
prevent capacity expansion. It is assumed, however, that a single capacity 
utilisation decision does not have this effect. 

In genera!, it is assumed that a capacity utilisation decision does not 
prevent capacity expansion. The reasoning is as follows. Utilisation will 
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typically be planned to rise to such a level that a majority of the additional 
capacity is used. This is because the contribution margin of planned activities 
should reeover the additional capacity costs. One activity uses, by definition, 
only a small part of the capacity expansion. Therefore, not accepting one 
activity cannot vacate sufficient capacity to prevent capacity expansion. 

Accepting an activity could injluence future capacity reduction 

This assumption means two things: (1) a capacity utilisation decision, by 
accepting an activity, could thwart planned capacity reduction; (2) a capacity 
utilisation decision, by not accepting an activity, could enable unplanned 
capacity reduction. Therefore, it is relevant to take capacity oost reductions 
into account in capacity utilisation decisions. 

Before this is explained in more detail, it must be made clear that a 
capacity oost reduction can take two forms. In some cases, capacity costs are 
incurred as a single expense when capacity is acquired. One exarnple is the 
investment in a new machine. A capacity cost reduction means that part of the 
capacity is sold, providing a certain revenue. In other cases, capacity oosts are 
incurred as regular expenses. Paying wages is an example. A capacity oost 
reduction means that the regular expenses are reduced by lowering the amount 
of available capacity. 

Regarding (1)-If the contribution margin of an activity is more than the 
reduction of capacity costs or selling price of capacity, then the planned 
capacity contraction could be sacrificed to make it possible to accept this 
activity. An example to illustrate this is presented below. 

Consider again accepting an activity that requires a capacity of 30 units. 
Capacity is at present 400 units, provided by two facilities with a capacity of 
200 units each. Utilisation is at present 280 units per hour. The plan is to 
decrease utilisation by the end of the year to a level of 200 units. Capacity can 
then be reduced to that level by selling one of the two existing machines. 
Accepting the present activity would thwart this plan since utilisation would 
remain over 200 units (230 units). The alternative is to discontinue a few more 
of the ongoing activities to be able to accept this activity under consideration. 
Both options are possible. If the machine has a high selling price, then not 
selling the machine is less attractive. If present activities have high 
contribution margins, then discontinuing additional activities is less attractive. 

Regarding (2)-Unplanned capacity reduction could be a result of a 
capacity utilisation decision. Below is an example to illustrate this. 

Suppose that utilisation is at a level of 240 units per hour. A decision must 
be made whether to continue an ongoing activity that requires a capacity of 50 
units. Present capacity is 400 units per hour, but this could be reduced to 200 
units per hour. The original plan was not to reduce capacity since the selling 
price of capacity is very low (less than the contribution margin obtained by 
continuing the activity). Later, however, it appears that the contribution margin 
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of the activity is now less than originally planned and the selling price of 
capacity is more than originally planned. Therefore, it could be decided to 
eliminate some of the capacity and reduce capacity cost. 

Conclusion of Section 2. 3 

To summarize, a capacity utilisation decision oould influence capacity oost 
reductions since accepting an activity oould obstruct capacity reduction and not 
accepting an activity oould facilitate capacity reduction. On the other hand, a 
capacity utilisation decision does not influence future capacity oost increases 
since accepting an activity is assumed not to lead to additional capacity and not 
accepting an activity is assumed not to prevent planned capacity expansion. 

2.4. Denrution and summary 

Following a relevant oost approach, an activity is accepted if this improves 
the sum of the total oontribution margin of future oommitted and planned 
actlvities plus the capacity cost reductions. 

In other words, a new activity is introduced at the expense of idle capacity 
if no better use for this idle capacity is known, either in the form of another 
activity with a higher contribution margin or because it would otherwise be 
possible to reduce capacity oosts. 

A new activity is introduced at the expense of an ongoing activity or a 
planned future activity if the activity under consideration has a higher 
contribution margin. 

A new activity is introduced at the expense of a planned capacity 
reduction, if the contribution margin is more than the foregone capacity cost 
reduction. 

An ongoing activity is continued as long as stopping the activity and 
releasing capacity would not be more attractive because either capacity costs 
are reduced or another activity with a higher contribution can be accepted. 

If accepting an activity can be realized in several ways, a decision is taken 
that yields the highest sum of the total oontribution margin of future committed 
and planned activities plus capacity cost reductions. 

2.5. Underestimation and overestimation of reJevant costs 

The benefits and the costs of accepting an activity may be underestimated 
or overestimated if information is uncertain and incomplete. As a consequence, 
capacity utilisation decisions may appear to have been inappropriate at a later 
point in time. Accepting an activity may be regretted, but not accepting an 
activity may also be regretted. 
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Accepting an activity oould be regretted afterwards for several reasons: 

- The ~ntribution margin of the accepted activity is less than estimated. 
- Idle capacity is actually less than estimated. 
- Not accepted activities (because of capacity oonstraints) actually would have 

had a higher contribution margin than estimated. 
- Unrealized capacity oost reductions are actually higher than estimated. 
- The capacity requirement of the accepted activity is actually more than 

estimated. 

Not accepting an activity oould be regretted afterwards for several reasons: 

- The not accepted activity actually would have had a higher oontribution 
margin than estimated. 

- The not accepted activity actually would have required less capacity than 
calculated. 

- More idle capacity actually is available than expected. 
- The instead accepted activities actually have a lower oontribution margih 

than expected. 
- Realized capacity oosts reductions are actually less than expected. 

Due to such uncertainties, a relevant oost approach may not lead to an 
optimal utilisation of available capacity. However, would a full cost approach 
be better? This is discussed in the next sections. 

3. A PULL COST APPROACH TO 
CAPACITY UTILISATION DECISIONS 

In a full cost approach to capacity utilisation decisions, capacity costs are 
allocated to an activity. For example, let cc be total capacity oosts, oe 
available capacity and c1 the capacity requirement for activity i, then: 

Allocated capacity oosts acc1 = (c1 + oe) x cc 

For example, this means that ifcapacity costs are $ 225,000 per year and if a 
certain activity uses one-tenth of available capacity, then the allocated capacity 
oosts for this activity are$ 22,500 per year. 

Capacity oosts are allocated because the gross margin of an activity is 
calculated when using a full cost approach. The gross margin of an activity is 
defined as follows: 

Gross margin = Contribution margin cm1 - Allocated capacity costs acc1 
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Relevant cost approach: 

The acceptance of an activity is 
determined by camparing the 
contribution margin with competing 
acti vi ties. 

Much information is required (on 
available capacity, commitments, 
plans, potenrial activities and idle 
capacity) todetermine the 
opportunity costs of an activity. 

An optimizing approach: an activity 
is accepted only if it belongs to the 
best activities. 

Pull cost approach: 

The acceptance of an activity is 
determined by camparing the 
contribution margin with the 
allocated capacity costs. 

Only information on available 
capacity and on capacity costs is 
required to make the decision of 
whether to accept an activity. 

A satisficing approach: an activity is 
accepted if it is good enough. 

Table 2. Differences between a relevant and a full cost approach. 

In a full cost approach, the acceptance of an activity is based on the gross 
margin of the activity. A standard is formulated for the gross margin and the 
gross margin of an activity should meet this norm. Normally, a positive gross 
margin is required, which means that every activity must reeover an allocated 
share of capacity costs. 

cm; - acci > Standard 

To clarify the full cost approach further, the differences between a full cost 
approach and a relevant cost approach are summarised in Table 2. 

4. COMPARING THE PERFORMANCE OF BOTH APPROACHES 

In this section both approaches are compared. The condusion is that-if 
information is uncertain and incomplete-the full cost approach is in principle 
as good as a relevant cost approach. However, the relevant cost approach 
requires much more information. This may be an explanation of why managers 
often use a full cost approach. See also Wouters (1992b). 

4.1. Neither approach is optimal 

Both the relevant cost approach and the full cost approach select activities 
which may use available capacity. How well does each metbod select the most 
profitable activities? It is useful to analyze which "mistake" each metbod 
makes. 
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Following the full cost approach, a new activity is accepted only if the 
contribution margin is sufficient in relation to the allocated capacity costs. 
Normally, conditions will have changed since the decision was taken on the 
amount of capacity. Therefore, as discussed in Chapter 1, no relationship 
exists between allocated capacity costs and the opportunity costs of using 
capacity. Two mistakes can therefore be made. First, suppose that conditions 
have worsened since the decision was taken on the amount of capacity and that 
only a few profitable actlvities exist which could use the available capacity. In 
this situation, the actual opportunity costs of using the capacity might be much 
lower than the allocated capacity costs. Second, suppose, on the other hand, 
that conditions have become better since the decision was taken on the amount 
of capacity and that many profitable actlvities are possible which could use the 
available capacity. Then the actual opportunity costs of using capacity might be 
much higher than the allocated capacity costs. lt is clear that a full cost 
approach will generally not optimise the utilisation of the available capacity. 

As discussed in Section 2.5 of this chapter, a relevant cost approach also 
will be unable to optimize the utilisation of available capacity if information is 
incomplete and uncertain. Relevant costs might be underestimated or 
overestimated and any utilisation decision might prove to be wrong afterwards. 

When the information required for a correct relevant cost approach is 
uncertain, could an inaccurate relevant cost approach nevertheless be better 
than a full cost approach? This comparison is discussed in the next sections. It 
is argued that there is no guarantee that the relevant cost approach will always 
select a better set of actlvities than the full cost approach. 

4.2. When the relevant cost approach erroneously accepts an activity 

Suppose that the relevant cost approach accepts an activity which has a 
contribution margin which is less than the allocated capacity costs. The 
opportunity costs of accepting the activity may have been underestimated due 
to incomplete and uncertain information. With hindsight it may appear that it 
would have been better if this activity had not been accepted. Because the full 
cost approach did not accept this activity, it may, by coincidence, have 
provided a better result. 

An example may help to illustrate this; see Figure lOa and lOb. Assume 
that capacity is available for 10 periods, 3 units of capacity per period. Some 
capacity is required for ongoing commitments: three units of capacity in Period 
1, two units of capacity in Period 2 and one unit of capacity in Period 3. 
Following the relevant cost approach, the best-known actlvities are accepted to 
use the remaining available capacity. The first activity, A1 , starts after Period 
1 and lasts nine periods. The contribution margin per period is three. (The 
contribution margin of A1 = 9 x 3 = 27.) The second activity, A2 , starts 
after Period 2 and lasts eight periods. The contribution margin per period is 
six. (The contribution margin of A2 = 8 x 6 = 48.) The third activity, A3 , 
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Capacity, 
Utilization 
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I A2: 8 x 6 - 48 11 

A3: 7 x 6 • 42 

1 2 3 10 Time 

Figure tOa. Relevant cost approach, numerical example. See Fig. lOb 

starts after Period 3 and lasts seven periods. The contribution margin per 
period is six. (The contribution margin of A3 = 7 x 6 = 42.) The total 
contribution margin is, thus: 27 + 48 + 42 = 117. 

This can be compared with the total contribution margin that results from a 
applying a full cost approach, see Figure lOb. This depends on which activities 
are identified at which point in time. Assume that no total utilisation plan has 
been made. Activities are identified one-by-one and accepted if the contribution 
margin is sufficient. Suppose that the total capacity costs are 150 and the total 
capacity is 30. The capacity costs per unit of capacity therefore equals 5. 
Activity A1 will not be accepted if a full cost approach is applied, either 
because the contribution margin per period is insuffïcient or because the 

Capacity, 
Utilization 

1 2 3 10 Time 

Figure lOb. Numerical example. The relevant cost approach (Fig. lûa) and 
the full cost approach (Fig. lOb) select different activities to 
utilise the available capacity. 
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Capacity, 
Utllization 

Aftar period 3 A6 bacomes known: 7 x 6 • 42 
1 

10 Time 

F"1g11re lla. Relevant cost approach, numerical example 

activity is not identified in the full cost approach. Suppose that activities A2 en 
A3 are identified. These activities satisfy the norm for the contribution margin 
per period and are accepted. Suppose that after Period 4 a new activity A.. is 
identified which was not recognized before and was therefore not evaluated 
when rnaicing the utilisation plan of the relevant cost approach. This activity 
lasts six periods; the contribution margin per period is six. (The contribution 
margin of A4 = 6 x 6 = 36.) In this example, if the relevant cost approach is 
followed, no idle capacity is available to accept activity A4 • However, if the 
full cost approach is followed, by chance, some idle capacity is available and 
activity A4 can be accepted. If A2 , A3 and A4 are all accepted, the total 
contribution margin beoomes 48 + 42 + 36 = 126. 

In conclusion, in this example the full cost approach leads to a better result 
than the relevant cost approach. 

4.3. Wben the relevant cost approach erroneously does not accept 
an activity 

Suppose that the relevant cost approach does not accept a certain activity. 
The opportunity costs of this activity may have been overestimated due to 
incomplete and uncertain information. 1t might have been better to accept the 
activity. This is what the full cost approach does differently when an activity 
has a contribution margin which is more than allocated capacity costs. 

An example may help to clarify this point; see Figure lla and lib. The 
relevant cost approach has selected five activities: A1 starts after Period 1, lasts 
two periods and has a contribution margin of 2 x 4 = 8; A2 starts after Period 
2, lasts eight periods and has a contribution margin of 8 x 6 = 48; A3 starts 
after Period 3, lasts seven periods and has a contribution margin of 7 x 8 = 
56; A4 starts after Period 3, lasts one period and bas a contribution margin of 1 
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10 Time 

Figure llb. Full cost approach, numerical example 

x 8 = 8; As starts after Period 4, lasts six periods and bas a contribution 
margin of 6 x 7 = 42. Suppose that after Period 3 a new activity, A6 , is 
identified. This activity lasts seven periods and bas a contribution margin of 7 
x 6 42. Accepting this activity would mean that some other activity or 
activities cannot be accepted: this would be at the expense of A4 and As. The 
cost of accepting A6 would therefore consist of the sacrificed contribution 
margin of A4 and As = 8 + 42 = 50, which is more than 42. The condusion 
is therefore to notaccept A6• The relevant cost approach selects A1 , A2 , A3 , A4 

and A5 and yields a total contribution margin of 8 + 48 + 56 + 8 + 42 = 
162. 

What happens when a full cost approach is followed? See Figure llb. In 
this case, activity A1 is not accepted because the contribution margin per period 
is less than five. Suppose that A2 and A3 are identified and accepted because 
the contribution margin per period is sufficient. Suppose A6 is identified after 
Period 3. This activity is also accepted. The full cost approach selects A3 , A4 

and A6 , yielding a total contribution margin of 48 + 56 + 42 = 146. f we 
compare the results of both approaches, it becomes clear that the relevant cost 
approach gives a better result (162) than the full cost approach (146). 

However, if we introduce incomplete and uncertain information, the results 
may be different. Suppose that the contribution margin of the planned activity 
A5 is not 42, but only 22. This means that in the relevant cost approach, the 
cost of accepting activity A6 was overestimated. This activity could have been 
accepted at the expense of A4 and As = 8 + 22 = 30. This becomes clear just 
before A5 is implemented after Period 4, but it is no longer possible to 
accepted A6• If we now compare the full cost and relevant cost approach, we 
see that the relevant cost approach yields 8 + 48 + 56 + 8 + 22 = 142, 
whereas the full cost approach yields, as before, 146. It is clear that the full 
cost approach, by chance, gives a better result. 
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4.4. Condusion 

In general, both selection rules may be "wrong" (not optimal) when 
information is incomplete and uncertain. In some instances the relevant oost 
approach may be better than the full oost approach. In other instances, 
however, the relevant oost approach is wrong to such a degree that the full 
oost approach is even better. This condusion is used in this chapter as pàrt of 
an economie explanation for the use of full oost approaches in practice. 

However, in this section the circumstances have not been investigated in 
more detail regarding when it is valid that the full oost approach is essentially 
as good as a relevant oost approach under uncertainty. A more comprehensive 
analysis would, for example, oompare both approaches for several types and 
different degrees of uncertainty. As another example, the effect of changing 
the varianee of activities (in terms of contribution margins and capacity 
requirements) also could be studied. 

5. COMPARING THE INFORMATION REQUIREMENTS 
OF BOTH APPROACHES 

In this section, the information required for the full oost approach and the 
relevant oost approach are compared. 

5.1. Full cost approach 

Fora full cost approach, information is needed on: 
1. the contribution margin of the activity under consideration, 
2. the capacity requirement of the activity under consideration, 
3. the total available capacity, 
4. the total capacity requirement of committed activities, 
5. the total capacity costs. 

With (2), (3) and (4) it is possible todetermine whether sufticient capacity 
is available to accept a given activity. The total available capacity less the 
capacity requirement for committed activities is available to accept another 
activity. Thus, an activity can be accepted if (3)-(4) > (2). 

With (1), (2), (3) and (5) it is possible to determine whether the gross 
margin of an activity is positive (or greater than any other norm). The gross 
margin is equal to the contribution margin less allocated capacity costs. Thus, 
an activity can be accepted if (1)-{(2)+(3)} x (5) > 0. 
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5.2. Relevant cost approach 

For a relevant cost approach all of the above-mentioned information 
---except (5)-is required. Additionally, it is necessary to know: 

6. the capacity requirements and contribution margins of the planned activities, 
7. the capacity requirements and contribution margins of the unplanned, but 

possible, activities, 
8. potential capacity cost reductions. 

With {2), {3), (4) and (6) it is possible to determine whether an activity 
can be accepted at the expense of idle capacity. The total available capacity 
less the capacity requirement for committed anà planned activities is available 
as idle capacity. Thus, an activity can only be accepted at the expense of idle 
capacity if (3)-(4)-(6) > (2). 

If an activity is accepted at the expense of another planned activity, the 
sacrificed contribution margin must be less than the obtained contribution 
margin. Therefore, information on (6) is required. 

If an activity is accepted instead of an unplanned activity, the otherwise 
obtainable contribution margin must be less than the obtained contribution 
margin. Therefore, information on (7) is required. 

If an activity is accepted at the expense of capacity cost reductions, the 
sacrificed cost savings must be less than the obtained contribution margin. 
Therefore, information on (8) is needed. 

5.3. Infonnation requirements: condusion 

Assuming that information on total capacity costs (5) is not difficult to 
obtain, this comparison makes it clear that a relevant cost approach requires 
much more information, which is probably relatively difficult and costly to 
acquire---especially when conditions are uncertain and unstable. 

6. CONCLUSIONS OF CHAPTER 2 

Uncertainty is, in the present study, the fundamental explanation for the 
use of full cost approaches to capacity utilisation decisions. In this chapter the 
consequences of uncertainty were investigated from an economie point of view. 
It was demonstrated that uncertainty may lead to sub-optimal capacity 
utilisation decisions when a relevant cost approach is followed. On the other 
hand, a full cost approach may also lead to sub-optimal capacity utilisation 
decisions. The condusion is that, because of uncertainty, neither of these 
approaches is fundamentally better than the other. It is a matter of coincidence 
which approach provides a better result in any particular situation. 
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It was also demonstrated that the information required for a relevant cost 
approach is always more than the information required for full cost approach. 
The essential difference is that a relevant cost approach requires information 
on all future potential activities (capacity requirements and contribution 
margins), whereas such information is not required fora full cost approach. 

When oomparing these two approaches, the full cost approach performs 
essentially as well as a relevant cost approach, but requires less information. 
This could be an explanation for the practice of full cost approaches to 
capacity utilisation decisions. Explaining such practice is the main purpose of 
the present study-as explained in Chapter 1. In Chapter 3, an explanation 
from a different viewpoint is suggested. 

1. 

NOTES TO CHAPTER 2 

To make the position clearer, let us suppose we are costing the 
production of a machine in an engineering works. If the order for 
this machine were refused, we should not have to buy or take from 
stock the materials for the job; it might be possible to dispense with 
some Iabour, and some wear and tear of machine tools would be 
avoided; perhaps the bank overdraft could be reduced and interest 
saved. On the other hand, the rent of the factory would remain the 
same, the foremen would still have to be paid, the machinery would 
become obsolent at the same rate. (Edwards l937a, p. 91) 

Looking forward, it is necessary only to estimate the additional cost 
which wil1 be incurred in taking on work-tbis is the minimum to 
be accepted an if anything above this can be obtained then the job 
is profitable. (Edwards 1937a, p. 98) 

I consider it the cost accountant's main job to inform the 
management regarding the minimum at which additional work can 
be taken, [and] this minimum will vary according to the extent to 

which capacity is being used, and will sometimes include capital 
costs. For example, if a firm is already working at full capacity, 
then any further output involves additional capital outlay and the 
revenue obtainable from the additional turnover must cover the 
amortisation of the new capital outlay in order to be worth 
accepting. (Edwards 1937a, p. 101) 

It is clear that capacity costs should not play a role in capacity utilisation 
decisions if the present costs are unavoidable or if additional costs are not 
necessary. 
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One can discuss the meaning of the term "avoidable costs" but what 
costs are avoidabie and their actual measurement can only be 
determined with reference toa particular decision. (Coase 1938, p. 
141). 

lt seems best, therefore, not to make any attempt to segregate costs 
into the classes "fixed" and "variable" but merely to discover what 
costs would be avoidabie if a particular course of action were taken 
or, to looking at the problem in the other way round, what 
additional costs would be incurred if that action were carried out. 
The same procedure applies, of course, to receipts. (Coase 1938, p. 
142) 

Coase discusses an example, which concerns the optima! production level of a 
coal mine. For different levels of output the avoidabie costs of an additional 
100 tons are calculated. It is argued that the optimallevel of output is such that 
the price to buy 100 tons externally is equal to the avoidabie costs of an 
additional 100 tonsof production. 

3. 
However, as Gould (1974) points out, a literal application of Coase's 

definition of opportunity costs in a calculation can be misleading. Gould uses 
the following example. Suppose a property developer owns a piece of land and 
is consictering three alternative plans: to build a factory, a garage or a hotel. 
The work of construction is undertaken by a contractor and the property 
developer sells the building. If we deduct the highest alternative receipts, 
following the definition of Coase literally, the opportunity costs of the land is 
80 (the highest alternative receipts, namely, if the land would be used for the 
factory). This yields a loss for the factory of 20 80 = -60. The 
opportunity costs of the land if used for the garage or for the hotel is 100. This 
yields a loss of 30 - 100 = -70 for the garage, and 25 100 = -75 for 
the hotel. The strange condusion would be that none of the plans is profitable 
and that the factory is the least unprofitable. 

However, the present author does not believe that Gould's example truly 
reflects the intention of Coase, because Coase emphasizes the need to take into 
account effects on receipts and expenses. If we deduct the highest alternative 

Factory Garage Hotel 

Selling price 100 80 70 
Contractor's price 80 50 45 

Con tribution 20 30 25 

Source: Gould (1974, p. 99) 
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receipts and expenses (contribution margin), the calculation is appropriate. The 
factory then yields 20 - 30 = - 10, the garage yields 30 - 25 = 5 and the 
hotel 25 - 30 = -5. This correctly indicates that the garage bas a positive 
outcome and, therefore, is a good plan since there are no better plans. The 
other two plans have a negative "result" and are unsatisfactory, which is a 
correct conclusion because there is a better plan. It is concluded bere that 
Coase (1938) should be interpreled in such a manner that opportunity costs 
consist of the highest alternative contribution margin and, thus, not only the 
highest receipts. 

4. 
Cost would be understood to refer to the prospective opportunity 
displaced by the administrative decision to take one course of action 
rather than another. (Thirlby 1946a, p. 138) 

The appropriate meaning of oost is the revenue, from an alternative 
distribution of 'the same resources', that [the decision maker] 
would expect to achieve if, instead of bis accepted course of action, 
he adopted that course which would yield the second highest 
revenue. lt is the (greatest) estimated alternative productivity of 'the 
same resources', rather that their prices as factors, that we have to 
regard as oost. (Thirlby 1952, p. 211, italics in original). 

The costs of using equipment consist of the opportunity costs of using 
equipment for one particular purpose instead of another. There are two reasoos 
for performing one activity instead of another: limited capacity and 
deterioration of the equipment (user oost). 

5. 

The process of settling what this oost is consists in an 
administrative judgement upon whether it is better to use the 
equipment for this or for that product, or to use it immediately or 
to reserve its use for the more distant future. (Thirlby 1946b, p. 
178). 

Where the problem confronting management calls for a choice 
between altematives, it is usually sufficient to know how the costs 
will differ from one alternative to another. (N.A.C.A. 1951, p. 
334) 

In decisions with respect to altematives, management often needs to 
know, not how much a given product bas oost, but rather how 
much cost will be incurred or saved if a given action is taken. This 
calls for determining which costs will change as a result of the 
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decision and an estimate of how much the change will be. 
(N.A.C.A. 1951, p. 339) 

Changes in methods and usage of facilities and organization affect 
some of the capacity costs while other capacity costs remain the 
same in total from one alternative to another. In assembling 
financial data to guide management in choosing between 
altematives, costs not affected by the decision at issue are 
preferably excluded from the comparison. (N.A.A. 1963, p. 3) 

Some of the established capacity costs usually continue without 
change when changes are made in the use of facilities. When 
oomparing altematives, those capacity costs which remain the same 
in total amount from one alternative to another may be taken into 
account as an aggregate or, since they do not affect the result, it is 
often more convenient to include only incremental costs in the 
decision. (N.A.A. 1963, p. 17) 
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Theoretica[ framework and hypotheses 

The purpose of this chapter is to provide a theoretica! framework for 
understanding why managers follow a full cost approach to capacity utilisation 
decisions. On the basis of Chapter 2, it is clear that uncertainty is a main 
factor in this framework. The central idea of the framework is that a function 
of the full cost approach is to cope with uncertainty. Based upon this principle, 
additional determinants are discussed. 

A second purpose of this chapter is to formulate some testable hypotheses 
based upon the framework. These hypotheses are tested using an experiment in 
which experienced managers are used as participants. This experiment is 
described in Chapters 5 and 6. In Chapter 4, one of the hypotheses is 
discussed from a different theoretica! point of view. 

1. FRAMEWORK 

In Section 1 a framework is discussed which explains whether a manager 
is likely to follow a full cost approach or a relevant cost approach. As 
discussed in Chapter 2, in the face of uncertainty the relevant cost approach 
may lead to decisions which subsequently appear to be erroneous. This risk is 
crucial for the framework presented here. A manager is expected to only 
follow a full cost approach if following a relevant cost approach would involve 
such a risk. In other words, a full cost approach is deliberately and specifically 
used. This implies that some additional factors are relevant to predict whether 
a manager is likely to follow a full cost approach or a relevant cost approach. 
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1.1. Introducing versus coutinuing and production versus changing 
working metbod 

In Chapter 1, it was defined that "accepting an activity" can mean four 
different things. "Accepting" means either introducing a new activity or 
continuing an ongoing activity. An "activity" concerns either production or 
changing of working methods. See also ·. Figure 1 in Chapter I. All four kinds 
of capacity utilisation decisions are assumed to be made in the same way. In 
other words, the distinction between introducing and continuing and the 
differentlation between production and changing of working metbod is 
supposed to have no influence on which economie approach a manager wi1l 
follow. 

1.2. Certainty /uncertainty 

Uncertainty is the principal reason for the use of a full cost approach to 
capacity utilisation decisions. As discussed in Chapter 2, a full cost approach 
requires less information and still performs essentially as well as a relevant 
cost approach. Therefore, a full cost approach would only be expected in the 
face of uncertainty. If there is certainty, then there is no reason for using a full 
cost approach since a manager could follow a relevant cost approach and 
achieve superior results. 

Reeall that uncertainty could have two different kinds of consequences. 
Due to uncertainty, the acceptance of an activity could prove to be a wrong 
decision in retrospect. Also, not accepting an activity could turn out to be a 
mistake. This is the risk for the decision-maker. However, risk is not only 
determined by uncertainty, but also by other factors. This is discussed in the 
following sections. 

1.3. Reversibility/irreversibility 

Consider the following situation in which uncertainty about accepting an 
activity plays a role. Suppose that available relevant cost information suggests 
that an activity should be accepted but, because of uncertainty, this decision 
could later prove to be wrong. However, the activity under consideration is 
reversible, which means that it can be discontinued at any moment without 
penalty costs (other than giving up the contribution margin of the remaining 
part of the activity). lt should be clear that there is no risk in accepting this 
activity, although there is uncertainty. As soon as accepting the activity proves 
to be wrong, there are no negative consequences since the activity can be 
stopped. A relevant cost approach would, therefore, be expected in this 
situation. A full cost approach is only justified when an activitY is irreversible 
and there is uncertainty. For a review of the literature on the effects of 
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(ir)reversibility, see Pindyck (1991).1 Two examples to illustrate the 
importance of reversibility in the present context are presented below. 

Example A. A manager must decide whether to accept an order. The order 
has a positive contribution margin, however, the selling price is lower than the 
product cost, including allocated capacity costs. Based upon a full cost 
approach, the order would not be accepted. Suppose the activity is reversible 
since the sales contract explicitly specifies that the supplier may stop 
production at any time without incurring additional costs. The contract can be 
accepted without incurring any risk. If capacity is available and if there is no 
better alternative for utilising this capacity and if capacity costs are 
unavoidable, then the order is acceptable. 

Example B. In a firm there are two employees and one machine to produce 
a part which is used in a product of the firm. The part can be purchased 
outside for a price that is below the cost of producing the part intemally (if the 
capacity costs of the employees and the machine are allocated to the part). A 
full cost approach suggests that the activity of producing the part intemally 
should be stopped. However, suppose accepting the activity is reversible, 
which means that if the production of the part is continued intemally, then it 
will always be possible to discontinue production at a later date. Continuation 
is then without risk and the manager can follow a relevant cost approach. If 
the avoidabie costs are less than the costs of buying extemally, then producing 
intemally is better. Ifcapacity costs become avoidabie or if other activities are 
found to better utilise thè capacity, then it will be possible to stop the 
production and start buying extemally. 

1.4. Postponement is possible/impossible 

(lr)reversibility as discussed above concerns the commitments involved in a 
decision. This can also be considered in a different way, however. Suppose 
that the relevant cost approach suggests that an activity should not be accepted. 
However, the relevant cost approach is based upon uncertain information and 
might be wrong; not accepting the activity might later be regretted. In this 
situation, imagine that the activity under consideration can be postponed 
without any cost. This means that if the activity is not accepted immediately, it 
can still be accepted later. The relevant cost approach could be followed 
without incurring any risk in this case, so the manager would be expected to 
follow the relevant cost approach. Even though there is uncertainty, there is no 
reason to follow a full cost approach. Two examples to explain the importance 
of potentlal postponement are described below. 

Example C. A company could accept an order. The gross margin is 
satisfactory, so a full cost approach suggests that the order should be taken. 
However, the company expects an order with a higher contribution margin 
from another customer, but this is still uncertain. Capacity is sufficient for 
only one of the two orders. A relevant cost approach suggests that the order 
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should not be taken so that capacity can be kept available for tbe better order. 
However, tbis decision may prove to be wrong later if tbe better order does 
not materialise. Using the relevant rost approach does not entail any risk if tbe 
activity can be postponed. The first order should not be accepted at tbe present 
time, but if the better order does not materialise, tben the first order can still 
be accepted. 

Example D. A company uses some capacity to produce a part. A decision 
must be made of whether to continue producing tbe part. If tbe production is 
not continued, tben tbe part will be purchased outside. The advantage of 
buying tbe part is that tbe released capacity tben beoomes available for the 
production of a new product. However, tbe future price and, tbus, tbe 
contribution margin of the new product is still uncertain. If tbe price is too 
low, tben it would be wrong to incur the rost buying tbe part externally. This 
decision can be formulated as follows: Accepting tbe activity means that tbe 
part will be produced. Not accepting tbe activity means tbat tbe part will be 
bought extemally. It is uncertain which is tbe best altemative. Suppose tbat it 
would be possible to start again producing tbe parts later if at this moment the 
decision would be made to stop producing the parts. 1t would be possible to 
fmd out what the contribution margin of the new product is. There is no risk 
since tbe activity under consideration (intemal production of tbe parts) can be 
postponed. 

1t is concluded that the commitments involved in a decision are determined 
by two conditions: whether reversibility and postponement are possible. 
Reversibility means that accepting an activity is without commitments; the 
possibility of postponement means that not accepting an activity is witbout 
commitments. The risk of using a relevant rost approach depends on a 
combination of (un)certainty, (ir)reversibility and tbe (im)possibility of 
postponement. However, a fourth factor is also relevant which bas only been 
discussed indirectly until now. 

l.S. Relevant cost approach suggests acceptance/non-acceptance 

If an activity is reversible and can be postponed, then tbe relevant rost 
approach can be used without incurring any risk. However, if an activity has 
only one of these characteristics, tben it is important to distinguish between the 
situation in which a relevant cost approach would suggest acceptance and the 
situation in which a relevant cost approach would suggest non-acceptance. 

If tbe relevant cost approach suggests acceptance, tben reversibility is 
decisive. lf tbe activity is reversible, then the relevant rost approach can be 
used since tbere is is no risk-tbough tb ere is uncertainty. Note that this is tbe 
same situation as in Examples A and B above. The activity may be 
postponable, but this aspect does not reduce the risk of using a relevant rost 
approach. See also Figure 12. 
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Relevant oost approach 
suggests acceptance 

Relevant oost approach 
suggests non-acceptance 

Reversibility possible 

No Risk 
&ampleA, B 

Risk 

Postponement possible 

Risk 

No Risk 
Example C, D 

Figure 12. The effect of reversibility and potential postponement on the risk of 
using a relevant cost approach. 

If the relevant oost approach suggests non-acceptance, then it is important 
to see whether the activity can be postponC(l. If this is possible, then the 
relevant oost approach can be u500 without incurring any risk. Note that this is 
the case in Examples C and D, above. In these cases, reversibility would not 
reduce the risk of using a relevant cost approach. See Figure 12. 

1.6. Conclusions of Section 1 

The framework suggests that the following conditions are relevant to 
consicter when investigating the use of a full oost approach or a relevant cost 
approach. The first two factors are not suppo500 to affect the use of a full oost 
approach versus a relevant cost approach. They are, however, relevant as part 

of the framework for conceptual reasons. Many different decisions are, in fact, 
capacity utilisation decisions. To help formulate decisions as such, the first two 
factors are useful: 

- introducing/oontinuing, 
- production/changing working method. 

The following four factors are expected to determine the approach to be 
followed: 

1. certainty/uncertainty, 
2. reversibility I irreversibility, 
3. postponement is possible/impossible, 
4. acceptance/non-acceptance is suggested. 

Under certainty, a relevant cost approach is always expected. In the face of 
uncertainty, a relevant oost approach is expected if reversibility and 
postponement are possible. If reversibility or postponement is possible, the 
fourth factor is relevant (see figure 12). Under particular combinations of 
factors 2, 3 and 4, a relevant oost approach is expected. Other combinations 
should lead to the use of a full cost approach. 

These six factors yield 64 oombinations and 64 corresponding hypotheses. 
Some of these hypotheses will be tested in the empirica! part of this study. 
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This consists of an experiment. The selection of experimental conditions and 
matching hypotheses is discussed in the remaioder of this chapter. 

2. SELECTION OF RELEVANT EXPERIMENTAL CONDmONS 

In the experiment, which is described in Chapter 5, senior managers are 
the participants who are given imaginary capacity utilisation decisions. Not all 
of the 64 possible conditions can be taken into account, given constraints such 
as the minimum number of observations for each condition, the maximum time 
available from each participant and the maximum number of participants. In 
this section, it is discussed why the study is limited to 16 conditions. 

2.1. Decisions changing the working metbod are excluded 

The study wilt be confined to capacity utilisation decisions abont 
production, excluding the capacity utilisation decisions about changing working 
methods. The reason is as follows. Hypotheses will be tested in an experiment 
with experienced managers. It is expected that it will be difficult to formulate 
cases which concern capacity utilisation decisions about changing working 
methods. Conceptually, this is more difficult than cases about production. 
Consider the examples presented this far in Chapters 1, 2 and 3. For decisions 
concerning working methods, it is often difficult to understand exactly which 
activitY is under consideration, which capacity is involved and what oomprises 
the contribution margin. For instance, consider Examples B and D presented 
above, about whether to continue producing a part internally. For this type of 
activity, it is more difficult to explain what the contribution margin of the 
activity consists of, compared to a straightforward production example. 1t is 
expect that cases involving capacity utilisation decisions about changing 
working methods have a higher risk of being unclear and leading to 
misunderstandings. 

2.2. Relevant cost approach suggests acceptance 

In the experimental cases, the relevant oost approach always suggests that 
the activity should be accepted. Therefore, reversibility is the determinant. The 
reason is that the present author has the impression that managers are 
particularly reluctant to fol1ow a relevant oost approach if they suspect that 
costs and opportunities are underestimated. The contrast between relevant costs 
in theory and in practice is most predominant in this situation. 

We have the following 16 conditions, as indicated in Figure 13. The 
hypotheses will be explained in the next section. 
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Conditions: 

Certainty Uncertainty 

Reversible Irreversible Reversible Irreversible 

P.Pos. P.Imp. P.Pos. P.Imp. P.Pos. P.Imp. P.Pos. P.Imp 

[1] [2] [3] [4] [5] [6] [7] [8] 

IC IC IC IC IC IC IC IC 

Hypotheses: 

R R R R R R F 

Notation: 
P.Pos. I P.Imp. = Postponement ofthe activity is Possiblellmpossible 
I I C = The activity concerns lntroducing!Continuing a new activity 
F I R = A Full/Relevant cast approach is expected 

F 

Figure 13. The empirical part of the present study is limited to these 16 
conditions. For practical purposes, two conditions that only differ 
with regard to I and C are indicated by one cell number, e.g., [1]. 

3. HYPOTHESES 

Under conditions of certainty, there is no reason for a full cost approach 
and the manager is expected to follow a relevant cost approach. This refers to 
cells [1]-[4] in Figure 13. 

Hypothesis 1. If there is certainty, then managers are expected 
to follow a relevant cost approach. 

Second, uncertainty means that the relevant costs of accepting an activity 
are uncertain since it is unpredictable whether an activity with a higher 
contribution margin will be obtainable and it is unsure whether capacity costs 
are avoidable. If the activity under consideration is reversible, then there is no 
reason to follow a full cost approach. The manager is expected to follow a 
relevant cost approach. This refers to cells [5] and [6] in Figure 13. 

Hypothesis 2. If the activity is reversible, then managers are 
expected to follow a relevant cost approach. 

Third, if there is uncertainty and the activity under consideration is 
irreversible, then a full cost approach is expected. This refers to cells [7] and 
[8] above. 
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Hypothesis 3. H there is uncertainty and the activity is 
irreversible, tben managers are expected to follow a full cost 
approach. 

This third hypothesis requires further discussion. Above it has been 
demonstrared that in cells [7] and [8] a relevant oost approach has the risk of 
leading to decisions which prove to be wrong in retrospect. This does not 
necessarily imply that managers will follow a full oost approach. Another 
plausible decision rule could be to modify the relevant cost approach by 
calculating the expected values of the different decisions. This would be a 
procedure to take uncertainty into account. Suppose that some idle capacity is 
available and a manager can accept an activity with a certain contribution 
margin cm. It is uncertain whether a better option is available. Suppose that 
the better option has a value (cm + h), bas an estimated probability p of 
actually being available. The expected value of the decision to not accept the 
activity to try to obtain the better option equals p(cm + h). A relevant oost 
approach based upon expected values implies that the activity is accepted if 

cm > p(cm + h). 

Compare this with the full oost approach. Capacity costs are allocated to the 
activity, denoted ace, to determine the gross margin of the activity. The 
activity is accepted if the gross margin is at least equal toa standard: 

cm - ace > Standard. 

In Chapter 4 it is discussed from a behavioral viewpoint why a manager is 
expected to follow a full oost approach in cells [7] and [8] instead of relevant 
cost approach which takes uncertainty into account mathematically. 

4. CONCLUSIONS OF CHAPTER 3 

In this chapter, a theoretical framework for explaining the use of a full 
cost approach to capacity utilisation decisions has been presented. The central 
idea is that a manager will follow a full oost approach when using a relevant 
oost approach appears to be risky. This risk is determined by a combination of 
factors: uncertainty, reversibility of an activity, whether an activity is 
postponable and whether the relevant oost approach suggests acceptance or 
non-acceptance of the activity. 

Based upon this framework, three hypotheses have been formulated which 
will be tested in the empirical part of the present study. The relevant 
experimental conditions for testing these hypotheses have also been defined. 
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Before the experimental design is described in Chapter 5, the use of a full 
cost approach to capacity utilization decisions will be analysed from another 
theoretica! viewpoint in Chapter 4. 

NOTE TO CHAPTER 3 

1. 
The importance of (ir)reversibility has recently been discussed by Pindyck 

(1988, 1991). His context is different. The decision is whether to invest in a 
project. There is uncertainty about revenues. Suppose the Net Present Value 
(NPV) of the project is positive, taking into account uncertainty by multiplying 
the possible outcomes by their probabilities. The positive NPV indicates that it 
is profitable to invest. However, not investing and waiting may be better. The 
assumption is that in later periods, the revenues will be known definitely. lf 
the outcomes are good, then the investment is made. If the outcomes are bad, 
then the investment is not made. 

Pindyck (1991) provides the following example. Assume that an investment 
of $800 is required. Revenues in year 0 are $100, revenues in year 1 and later 
years are either $50 or $150, with even probabilities. In year 1 it will be 
known definitely whether revenues are $50 or $150. Waiting has the advantage 
of "keeping open the possibility of not investing should the price fall. . . . 
Note that if our only choices were to invest today or never to invest, we would 
invest today .... We would likewise invest today if next year we could 
disinvest and reeover the $800 should the price fall. Two things are needed to 
introduce an opportunity cost into the NPV calculation-irreversibility and the 
ability to invest in the future as an alternative to investing today" (Pindyck 
1991' p. 1114). 
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Prospect theory and the full cost approach 

1. INTRODUCTION 

In this chapter it is analysed how uncertainty leads to the use of a full cost 
approach. The purpose of this chapter is to support Hypothesis 3 which was 
discussed in Chapter 3. Prospect theory (Kahneman and Tversky 1979, 1984; 
Tversky and Kahneman 1981) can be applied to explain why decisions on the 
utilisation of capacity are often based on a full cost approach in the face of 
uncertainty. In this case, the capacity utilisation decision must be seen as a 
choice between a sure alternative and an uncertain alternative. The sure 
alternative is to accept an activity and its corresponding contribution margin. 
The uncertain alternative is to not accept the activity and to try to obtain 
another activity with a higher contribution margin. The choice between two 
such alternatives can be analysed using prospect theory. 

1.1. Introduetion to prospect theory 

Prospect theory has been applied previously in a variety of contexts where 
an individual decision-mak:er had to choose between a sure alternative and an 
uncertain alternative. In each case, the uncertain alternative is seen as 
potentially yielding either a better or a worse outcome than the sure 
alternative. For example, taxpayer attitudes toward tax audit risk have been 
analyzed from the perspective of prospect theory (Chang et al. 1987; 
Schadewald 1989; Schepanski and Kelsey 1990; Robben 1991). A taxpayer bas 
to choose between a riskless alternative of reporting actual income with an 
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immediate payment of taxes and a risky alternative of reporting less than actual 
income. The outcome of the second alternative depends on the probability of 
being audited and the effectiveness of an audit if it is performe<i. Prospect 
theory has also been used to analyze the setting of standards in participative 
budgeting situations (Kim 1992). A safe budget bas a sure outcome. 
Nevertheless, a better outcome can be obtained if a tight budget is chosen and 
achieved. If such a budget is not met, a worse outcome is obtained. Other 
budgeting decisions involve the selection of projects. The choice between sure 
and risky projects bas been analysed using prospect theory (Harwood et al. 
1991). Buying decisions also have been analysed using prospect theory (Puto 
1987). A risky option could be to buy from a cheaper but less reliable 
supplier. A risky option also could be to wait and buy later when prices are 
expected to fall but knowing that they might rise, instead. Similarly, examples 
of sure options can be identified. In stock trading (Shefrin and Statman 1985) 
one can take the sure action and sell winning (losing) stocks to realize gains 
(losses). Alternatively, one can hold on to stocks with chance of either a better 
or a worse outcome. Bazerman (1983) suggests that prospect theory can be 
applied to negotiation research. Negotiators have the option of settling for a 
mutually acceptable result (the sure thing) or going to binding arbitration (a 
rlskier option). Another area of research in which prospect theory bas been 
applied concerns the escalation of commitment (Arkes and Blumer 1985; 
Bazerman 1984; Brockner 1992; Northcraft and Neale 1986; Staw and Ross 
1987; Whyte 1986). Suppose a decision-maker bas to choose between either 
investing more money in a poorly performing project in which a substantial 
amount bas been invested or abandoning the project and forfeiting the initia! 
investment. The sure alternative is to abandon the project. The rlskier 
alternative is to invest more money which could yield a better or worse 
outcome in the end. Bowen and Qiu (1992) analyzed information purchasing 
strategies using prospect theory. Buying information is the risky alternative 
because the value of the additional information is uncertain. 

Prospect theory analyses choices between alternatives which differ in their 
degree of risk. According to prospect theory, risk-taking is context-dependent 
Outoornes are evaluated against some reference point. Relative to this point, 
some outoornes are perceived as gains and other outoornes are perceived as 
losses. Risk-taking is different for gains than for losses. An example described 
by Kahneman and Tversky (1984) illustrates this. Consider the choice between 
two alternatives wereby the sure alternative is to receive $800 and the risky 
alternative is an 85% chance to win $1000 and a 15% chance to win nothing. 
A large majority of people typically prefer the sure alternative over the wager, 
although the wager has a higher mathematical expectation ($850 compared to 
$800). In other words: most people are risk-averting in this choice. On the 
other hand, consider a situation in which an individual is forced to choose 
between a sure loss of $800 and a wager in which he bas an 85% chance to 
lose $1000 and a 15% chance to lose nothing. A large majority of people 
express a preferenee for the wager over the sure loss. Most people are risk-
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seeking in this choke. In this case the expectation of the wager is -$850, 
which is mathematically inferior to the sure loss of -$800. 

The reference point separates outcomes perceived as losses from outcomes 
perceived as gains. The reference point is not only determined by the objective 
current situation, but is also affected by expectations, habits, social 
comparison, etc. An objective improvement can be experienced as a loss, for 
example, when an employee receives a smaller increase in pay than everyone 
else in the office (Kahneman and Tversky 1984). Therefore, a decision-maker 
may perceive an outcome,as being a loss not only when the outcome is worse 
than the current position, but also when the outcome is worse than some other 
possible outcome-although the current position bas, nevertheless, been 
improved. 

1.2. Introduetion to tbe concept of Chapter 4 

The contribution of this chapter is to apply prospect theory to capacity 
utilisation decisions. The purpose is to support Hypothesis 3 which prediets 
that uncertainty (in combination with irreversibility) will induce managers to 
follow a full cost approach. As explained above, the capacity utilisation 
decision can be understood as a choke between a sure alternative (to accept an 
activity under consideration) and a risky alternative. The risky alternative is to 
not accept the activity and to try to obtain another activity with a higher 
contribution margin. If this attempt fails, a small or zero contribution margin 
is obtained which is below the contribution margin of the sure alternative. 
Risky means that there is no advance knowledge of the outcome. The outcome 
depends on uncertain events. If it turns out that no better contracts beoome 
available and that capacity costs remaio unavoidable, then, with hindsight, 
accepting the contract is the best decision. However, if it turns out that better 
contracts become possible which cannot be accepted because the idle capacity 
is occupied or if it is clear that capacity costs could be avoided (if the capacity 
were idle), then accepting the present contract would not bethebest decision. 1 

In this chapter it is discussed how managers are likely to deal with 
uncertainty when making a decision. From a normative perspective, 
uncertainty should be taken into account by multipling the possible outoornes 
which may occur when a particular decision is made with their corresponding 
probabilities to calculate the expected value of that decision. Suppose that the 
manager has the choke between either accepting an activity with a sure 
contribution margin cm or not accepting the activity in order to keep open the 
possibility for accepting a better, although uncertain, activity with contribution 
margin (cm + h). This activity has a probability p of actually becomming 
available. The decision-maker could compare cm with p(cm + h) and base his 
decision upon this comparison of expected values. According to Hypothesis 3, 
however, in the face of uncertainty managers will typically follow a full cost 
approach which is essentially a satisficing decision rule since the eertaio 
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outcome cm is compared with a standard and not with the expected value of an 
alternative decision. 

The central concept developed in this chapter can be summarised as 
follows. It is assumed here that some aspiration level for the contribution 
margin is a relevant reference point for a manager. A positive contribution 
margin, by definition, improves the position of wealth. Nevertheless, activities 
with a positive contribution margin are perceived as a loss if the contributition 
margin is less than the aspiration level. It is likely that such an activity will not 
be accepted because, according to prospect theory, the manager is typically 
risk-seeking in the domaio of losses. The manager will tend to take the risky 
decision to try and find a better activity (with a higher contribution margin). 
Only activities with a contribution margin exceeding the aspiration level are 
appreciated as gains. It is likely that such activities are accepted because the 
manager would be risk-averting in the domaio of gains. 

In the present study it is suggested that the aspiration level for a 
satisfactory contribution margin is based on full costs. The contribution margin 
less allocated capacity costs equals the gross margin. It seems plausible that the 
gross margin will be used in practice by managers. Their judgement about 
outcomes being gains/losses or as being satisfactory/unsatisfactory will 
typically be based on the managers' estimations of the reasonable, realistic and 
required gross margins. In other words, it is assumed here that managers think 
in terms of gross margins rather than contribution margins. 

This would explain why managers follow a full oost approach to capacity 
utilisation decisions. 1t is assumed here that, generally, only an activity with a 
contribution margin which reeovers allocated capacity costs will be perceived 
as a gain. Such activities have a positive gross margin. If an activity has a 
positive gross margin, then the sure alternative is more attractive because of 
the risk-avoiding tendency and the activity will be accepted. One does not try 
to achleve a better outcome because there is a risk of ending up with a worse 
outcome. An activity with a contribution margin which is insufficient to 
reeover allocated capacity costs is recognised as a loss. These activities have a 
negative gross margin. If an activity has a negative gross margin, the "wager" 
is more attractive and the activity is not accepted. One tries to achleve a better 
outcome even though there is a risk that the result will actually be worse in the 
end. 

In addition to prospect theory, other frameworks in the literature also 
appear to be able to provide explanations for the use of a full cost approach. 
Two such frameworks are discussed here. The purpose of this is to provide a 
clearer picture of the contribution of the present study. The discussion is also 
useful for readers who whish to identify the relationship between these 
frameworks and the present study. For discussions on different frameworks to 
explain the use of decision rules see Payne (1982), and Jungerman (1983). 
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1.3. Costlbenefit trade-off 

The performance of a full cost approach and a relevant cost approach were 
oompared in Chapter 2. 1t was discussed that a relevant cost approach requires 
more information than a full oost approach. This suggests a trade-off between 
the performance of an economie approach (or decision rule) and information 
costs. In the literature, the selection of a decision strategy is sametimes 
anatyzed as a cost/benefit trade-off in this way. The benefits of a strategy 
include the probability that the strategy will lead to a "good" decision, the 
speed of making the decision, and its justifiability. The costs of a strategy 
include the information acquisition and mental (or computationat) effort 
involved in using the strategy (Payne 1982). The cost/benefit framework 
assumes rationatity on the part of the decision-maker. Even though a more 
analytic strategy in this framework is always better from one point of view (it 
has a higher probability of yielding a good result), there is a rationat trade-off 
regarding whether the improved result is worth the additionat costs. When a 
suboptimat decision rule (a rule that does not give the "best" result) is used, 
this can be seen as the optimat or rationat result of a oost/benefit trade-off in 
the selection of the decision strategy. 2 3 

The cost/benefit framework could be applied here to try to explain the use 
of a full oost approach to capacity utilisation decisions. The use of a full cost 
approach could be explained by the limited information requirements when 
compared toa relevant oost approach. However, as demonstrated in Chapter 2, 
the result when using a relevant oost approach is not always better than the 
result when using a full cost approach. There is no trade-off between 
information requirements and result. The cost/benefit framework cannot be 
used to explain the use of a full cost approach to capacity utilisation decisions. 

1.4. Continuity argument 

In Chapter 2 it was atso discussed that the dynamic and changing character 
of opportunities makes it difficult to use a relevant oost approach. In the 
literature Hogarth (1981) explains why some simple decision rules are often 
used when several time-related decisions must be taken in a changing, 
"oontinuous" environment. Hogarth argues that many tasks are not oompleted 
following a single a priori judgement and decision that determines the entire 
course of action; instead, a series of incremental judgment-action-outcome 
feedback loops monitor and adjust progress during the execution of a task. For 
many tasks this is an efficient and effective strategy.4 However, two oonditions 
must be satisfied: (1) feedback information must be available, and (2) the 
degree of commitment implied by particular actions must be low. 

It is clear that the continuity argument cannot explain the use of a full oost 
approach in the present study. Although decision-making in a continuous 
environment is discussed, it is assumed that utilisation decisions are 
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irreversible. Single capacity utilisation decisions cannot be adapted based on 
feedback. Therefore, the judgement-action-output feedback loop cannot be 
effective. The continuity argument does not explain the use of a simple full 
cost approach. 

The structure of this chapter can be summarised as follows. Prospect 
theory is explained in Section 2. Some implications of prospect theory for risk 
preferences are reviewed in Section 3, together with some empirical tests 
reported in the literature. Prospect theory is applied to capacity utilisation 
decisions inSection 4. Section 5 concludes the chapter. 

2. PROSPECT THEORY 

Prospect theory has been proposed by Kahneman and Tversky (1979, 
1984) and Tversky and Kahneman (1981). This theory models individual 
decision-making under uncertainty. Uncertain choices have several possible 
outcomes, whereby the actual outcome depends on uncertain events. Such a 
choice may, therefore, be understood as the acceptance of a wager which can 
yield various outcomes with different probabilities. Kahneman and Tversky, 
similar to many other studies, focus on choices between simple wagers with 
rnonetary outcomes and specified probabitities in the hope that these simpte 
problems will reveal basic attitudes toward risk and value. 

Kahneman and Tversky (1979) performed experiments in which subjects 
were asked to choose between different prospects. The formulation is 
concerned with simple prospects which have at most two non-zero outcomes: x 
with probability p, y with probability q, and nothing with probability 1 - p -
q, where p + q s; 1. Notation: (x, p; y, q; 0, 1 - p - q). (The notation of 
Kahneman and Tversky is different because they omit zero outcomes.) A sure 
outcome x is denoted (x). Probabilities of 1 are omitted in this way. Consider 
the following example which will help to clarify this notation. Suppose one can 
choose between: 

A: 50% chance to win flOOO 
50% chance to win nothing; 

B: f450 for sure. 

This is denoted as a choice between: 

({1000, 0.50; JO, 0.50) and ({450) 

In the present study, prospect theory is applied to capacity utilisation 
decisions. Consider the following decision problem. A manager could accept 
an activity with a certain contribution margin. There is idle capacity, capacity 
costs are unavoidable and no activity with a higher contribution margin is 
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known. However, the situation is uncertain; an activity with a better 
contribution margin may become available. The manager must choose between 
a certain contribution margin cm and a risky prospect with perhaps (probability 
p) a higher margin of cm + h and otherwise a zero contribution margin with 
probability (1 p). To summarize, the manager has a choice between: 

(cm + h, p; 0, 1 - p) and (cm). 

The objective here of applying prospect theory to capacity utilisation 
decisions is to explain why managers follow a full cost approach. Two 
elements of prospect theory are important. First, a reference point plays a 
crucial role in explaining risk preferences and decisions. Second, decisions and 
risk preferences are typically reversed when crossing the reference point. lt 
will bedemonstraled that, using prospect theory, managers are likely to accept 
an activity and prefer the sure alternative (cm) when the gross margin is 
satisfactory. On the other hand, when the gross margin is unsatisfactory, 
managers are likely to not accept the activity and prefer the uncertain 
alternative (cm + h, p; 0, 1 - p). 

Prospect theory is explained in this section and should be viewed as a 
summary of the original paper publisbed by Kahneman and Tversky (1979). 
The objective of that paper was to show that subjects often do not obey the 
axioms of expected utility theory as a model of rationat choice. This 
background is irrelevant for the present study. Therefore, prospect theory is 
used here without discussing the reasons for the original development of this 
theory (which were to critique expected utility theory). In prospect theory two 
phases of the decision process are distinguised: editing and evaluation, see 
Section 2.1 and 2.2. The editing phase consists of a preliminary analysis of the 
offered prospects which often yields a simpter representation of these 
prospects. Subsequently, the edited prospects are evaluated and the prospect 
with the highest overall value is chosen. Some of the implications of prospect 
theory are discussed in Section 3. 

2.1. Editing 

The editing phase consists of several operations: Coding. People normally 
do not perceive outcomes as being final states of wealth or welfare, but rather 
as gains or losses. Outcomes are codedas gains and losses relative to a neutral 
reference point. 

Combination. Prospects can sometimes be simplified by combining the 
probabilities associated with identical outcomes. For example, the prospect 
(200, 0.25; 200, 0.25; 0, 0.50) is reduced to (200, 0.50; 0, 0.50). 

Segregation. A riskless component in a prospect is segregated from the 
risky component. For example, the prospect (300, 0.80; 200, 0.20) is 
decomposed into a sure gain of 200 and a risky prospect (100, 0.80; 0, 0.20). 
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Subjective value v 

Losses ------+::------ Gains 
'reterenoe point 

Figure 14. Subjective value function. Source: Kahneman and Tversky (1979). 

The prospect ( -400, 0.40; -100, 0.60) is seen to consist of a sure loss of 100 
and of a risky prospect ( -300, 0.40; 0, 0.60). 

Cancellation. Components that are shared by the affered prospects are not 
taken into account. For example, the choice between 
(200, 0.20; 100, 0.50; -50, 0.30) and (200, 0.20; 150, 0.50; -100, 0.30) 
can be reduced, using cancellation, toa choice between 
(100, 0.50; -50, 0.30) and (150, 0.50; -100, 0.30). 

2.2. Evaluation 

Following the editing phase, the decision-maker is assumed to evaluate 
each of the edited prospects and to choose the prospect with the highest overall 
value. The overall value, denoted V, is expressed in terms of two scales: the 
decision weight and the subjective value. 

Subjeelive value 

The subjective value v is assigned to each outcome x. In Figure 14 the 
hypothetical value function v(x) is plotled as proposed by Kahneman and 
Tversky (1979). 

This value function is defined in terms of deviations from the reference 
point, because an outcome is coded as a gain or as a loss in the editing phase. 

The value function is concave for gains (vH(x) < 0, for x > 0) and convex 
for losses (vH(x) > 0, for x < 0). This is best explained by a simpte example: 
using this value function, the difference between a gain of 100 and a gain of 
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200 is experienced as being greater than the difference between a gain of 1100 
and a gain of 1200. Similarly, the difference between a loss of 100 and a loss 
of 200 appears to be greater than the difference between a loss of 1100 and a 
loss of 1200, unless the larger loss is absolutely intolerable. 

The value function is steeper for losses than for gains ("losses loom larger 
than gains"). This can be understood if we look at symmetrie bets of the form 
(x, 0.50; -x, 0.50), which most people find unattractive. The potential loss 
has a greater (negative) subjective value than the (positive) subjeelive value of 
the potential gain. 

Decision weight 

In prospect theory, the value of each outcome is multiplied by a decision 
weight 1r. The decision weight reflects the impact of v(x) on the overall value 
of the prospect. It is not a probability measure, but 1r is related to the 
probability of an outcome. Naturally, 1r(p) is an increasing function of p, with 
1r(O) = 0 and -r(1) = 1. The hypothetical weighting function proposed by 
Kahneman and Tversky (1979) is presenled in Figure 15. 

Very low probabilities are generally overweighted. Consider, for example, 
the choice between (5000, 0.001; 0, 0.999) and a sure gain of (5). The first 
prospect is usually preferred. This implies -r(0.001)v(5000) > v(5), hence 
1r(0.001) > v(5) + v(5000). Assuming that the value function for gains is 
concave, then v(5000) is relatively less than v(5), or v(5) + v(5000) > 0.001. 
This means 1r(0.001) > v(5) + v(5000) > 0.001, so the probability 0.001 is 
overweighted. 

Consider, as another example, the choice between the following two 
prospects ( -5000, 0.001; 0, 0.999) and a sure loss ( -5). People typically 
prefer the later prospect. This implies -r(0.001)v( -5000) < v( -5), hence 
1r(O.OOl) > v( -5) + v( -5000). Assuming that the value function for losses is 
convex, then v( -5) + v( -5000) > 0.001. Therefore, it can be concluded that 
11"(0.001) > v( -5) + v( -5000) > 0.001. 

It is important to make a distinction between overweighting, which refers 
to a property of decision weights, and overestimating which commonly occurs 
in the assessment of the probabîlîty of rare events (e.g., Lichtenstein et al. 
1982; Tversky and Kahneman 1983). Overestimating is not an issue here. 
Given a probability, regardless of whether it has been overestimated, people 
then decide the importance of a particular outcome. This is the meaning of a 
decision weight. People tend to give relatively high weights to outoornes that 
have a low probability of actually occurring. 

Although -r(p) > p for low probabilities, there is evidence to suggest that 
for all 0 < p < 1, -r(p) + -r(l - p) < 1. This is referred to as subcertainty . 

..- changes abruptly near the endpoints where -r(O) = 0 and -r(l) is 1. This 
means that 1r is not well-behaved near the endpoints. 

Some empirical studies about the hypothetical v and 1r functions of 
prospect theory have been reported. 5 
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STATED PROBABILITY: p 

Figure 15. Weighting function. Source: Kahnernan and Tversky (1979). 

Overall value 

The overall value is based on 'K{p) and v(x). Kahnernan and Tversky 
(1979) differentlate between different kinds of prospects. An offered prospect 
is strictly positive if all of its outoornes are positive. An offered prospect is 
strictly negative if its outcornes are all negative. A regular prospect is neither 
strictly positive nor strictly negative. 

For a regular prospect, the overall value is deterrnined as follows: 

V(x, p; y, q) = ~(p)v(x) + ~(q)v(y) 

where v(O) = 0, ~0) = 0, and ~(1) = 1. Note that the overall value V is 
defined for prospects, while the subjective value v is defined for outcornes. 

The evaluation of strictly positive and strictly negative prospects follows a 
different rule. The riskless component, which is segregated frorn the risky 
component in the editing phase, is valued separately frorn the risky component 
(i.e., independent of the additional gain or loss which is actually at stake). 

V(x, p; y, q) = v(y) + ~(p)[v(x) - v(y)] 

For exarnple, V(400, 0.25; 100, 0.75) = v(lOO) + ~(0.25)[v(400) - v(lOO)]. 
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3. IMPLICATIONS OF PROSPECT THEORY 

In this section, some implications of prospect theory are presenled which 
have been discussed by Kahneman and Tversky (1979). Prospect theory 
prediets that most decision-makers wil! be risk-seeking when outcomes are 
perceived as losses and risk-averting when outoornes are seen as gains (Section 
3.1). Therefore, the formulation of choice problems can strongly influence risk 
preferences when the tormulation influences the perception of outoornes 
(Section 3.2). Also, shifts of reference, which means moving choice problems 
from the domain of gains to the domain of losses (or vice versa), may cause 
reversals of preference. Such shifts may be caused by, for example, aspiration 
levels, prior gains and losses (Section 3.3) or the translation of outcomes 
(Section 3.4). In these sections, some empirical studies reported in the 
literature are also discussed. 

The purpose of Sections 3.1-3.3 is to lay the groundwork in three ways. 
Firstly, these sections help to explain prospect theory in more detail. As such, 
they provide a helpfut background for Section 3.4. This is an important section 
because the implication of prospect theory explained in this section is a starting 
point for understanding risk preferences in capacity utilisation decisions. 

Secondly, the empirica! studies discussed in Sections 3.1 -3.3 provide 
some background for Chapter 5 where the design of an experiment is 
described. An important element of the experimental design is the choice 
between a within-subject or an across-subjects design. A within-subject design 
compares risk preferences of the same individual under different conditions. 
An across-subjects design compares risk preferences of different subjects under 
different conditions. The studies discussed in the Sections 3.1-3.3 
demonstrate an important strength of the within-subject design. (Nevertheless, 
in Chapter 5, it is argued that an across-subjects design is more appropriate for 
the present study.) 

Thirdly, the empirical studies discussed in Sections 3.1-3.3 provide some 
background for Chapter 6, in which the results of the experiment are 
discussed. Results of this experiment wil! be less conclusive for the domain of 
losses as compared to the domain of gains. The studies discussed in Sections 
3.1-3.3 demonstrate that this pattem is typical. 

3.1. Domain-specific risk preferences 

Attitudes toward risk are determined jointly by v and 1r. Under which 
conditions are risk aversion and risk-seeking expected to occur? It will be 
demonstrated that risk aversion is likely to occur for gains, while risk-seeking 
is more likely in loss situations. 
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Risk attitude for gains 

If 0 is the reference point, outoornes with x > 0 are gains. Consider the 
choice between a wager (x, p; 0, 1 - p) and a sure outcome (px) equal to the 
expected value of the wager. Risk aversion means that the overall value of the 
sure outcome is more than the overall value of the wager: V(x, p; 0, 1 - p) < 
V(px), so ..-(p)v(x) < v(px). Hence: 

..-(p) < v(px) + v(x). (1) 

When is this condition for risk aversion satisfied? It will be shown that this 
condition is always fulfilled if ..-is underweighted, which means that T(p) < p. 
Condition (1) can even be satisfied if 'll" is overweighted, which means that 
..-(p) > p. A risk-seeking preferenee occurs only for an extremely 
overweighted ..-. 

The value function for gains is assumed to be concave, so 

p < v(px) + v(x). (2) 

(For example, v(x) = 2, p = IA, v( 1Ax) = 1, so IA = p < v(px) + v(x) = 

lh.) Suppose probabilities are underweighted: T(p) < p. If we combine this 
with (2), we get 

T(p) < p < v(px) + v(x). 

Condition (I) for risk aversion is satisfied. Suppose probabilities are 
overweighted: ..-(p) > p. If we combine this with (2), two situations are 
possible: 

p < ..-(p) < v(px) + v(x). 

Condition (1) for risk'aversion is still satisfied. However, if ..- is even more 
overweighted then it is possible that: 

p < v(px) + v(x) < 1r(p) 

in which case condition (1) is not satisfied. 

Risk attitude for losses 

Assuming 0 is the reference point, then outoornes x < 0 are losses. 
Consider the choice between a wager (-x, p; 0, 1 - p) and a sure outcome 
( -px) equal to the expected value of the wager. Risk-seeking means that 
V(-x, p; 0, 1 - p) > V(-px), so T(p)v(-x) > v(-px). Hence: 

..-(p) < v(-px) + v(-x). 
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The value function for losses is convex, sop < v( -px) + v( -x). (Exarnple: 
v(-x) p 1A, v(- 1Ax) = -1, so 1.4 = p < v(-px) + v(-x) = 

- 1 + -2 1/z.) The reasoning is sirnilar as above. lt can be concluded that a 
risk-seeking preferenee is most likely for losses. A risk averse preferenee is 
only to be expected for extremely overweighting of 1r. 

To summarize, a general impHeation of prospect theory is that decision
rnakers will be risk-avoiding for in gain situation. (Only for very small 
probabilities with excessive overweighting could risk-seeking be dominant for 
gains.) Conversely, decision-makers will be risk-seeking in loss situations. An 
impHeation of prospect theory is that risk preferences are domain-specific. This 
has been investigated in several studies. 

Some empirical studies 

The impHeation of domain-specific risk preferences is supported by several 
ernpirical studies. This impHeation of prospect theory is generally supported 
more strongly by across-subjects analysis than within-subject analysis, 
however. See, e.g., Maule (1989), Schoemaker (1990) and Cohen et al. 
(1987).6 7 8 

In the following studies subjects were experienced managers. In the study 
of Laughhunn, Payne and Crum (1980) rnanagers demonstraled risk-seeking 
behaviour for negative outcomes. This risk preferenee became less strong 
when ruinous loss outcomes were involved.9 The study of Payne, Laughhunn 
and Crurn (1984) showed risk preferences as predicted by prospect theory 
(across-subjects design). 10 The impHeation of domain-specific risk preferences 
is also supported by the study of MacCrimmon and Wehrung (1986). 11 

3.2. Effect of problem formulation 

Another impHeation of prospect theory is that the formulation of 
alternatives may influence risk preferences. Pormulation can delermine 
whether outcomes are coded as gains or losses, significantly influencing the 
risk preferences. Tversky and Kahneman (1981) show that decision makers 
frame identical choice alternatives in different manners, depending on srnall 
variations in formulation. This can lead to systematic reversals of preference. 
One of their often-cited examples is the following. 

Problem 1 [N = 152]: Imagine that the U.S. is preparing for the 
outbreak of an unusual Asian disease, which is expected to kill 600 
people. Two alternative programs to combat the disease have been 
proposed. Assume that the exact scientific estimate of the 
consequences of the programs are as follows: 
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If Program A is adopted, 200 people will be saved. [72 percent] 

If Program B is adopted, there is 1/3 probability that 600 people 
will be saved, and 2/3 probability that no people will be saved. 
[28 percent] 

Which of the two programs would you favour? (Tversky and 
Kahneman 1981, p. 453) 

A second group of respondents was given Problem 2. The introduetion is 
identical, but the formulation of the alternative programs is different. 

Problem 2 [N = 155]: 
If Program C is adopted 400 people will die. [22 percent] 

If Program D is adopted there is 1/3 probability that nobody will 
die, and 2/3 probability that 600 people will die. [78 percent] 

Which of the two programs would you favour? (Tversky and 
Kahneman 1981, p. 453) 

The two problems are identical, only the formulation is different. In 
Problem 1, the outcomes are described by the "number of lives saved" and in 
Problem 2 by the "number of lives lost". Presumably, subjects frame Problem 
1 in terms of gains, influencing the majority of subjects to be risk averse. 
Subjects seem to frame Problem 2 in terms of losses, leading to a risk-taking 
pattem in choice. 

The effect is also observed by the answers to the following set of choice 
problems: 

Problem 10: Would you accept a gamble that offers a 10% chance 
to win $95 and a 90% chance to lose $5? 

Problem 11: Would you pay $5 to participate in a lottery that offers 
a 10% chance to win $100 and a 90% chance to win nothing? 
(Kahneman and Tversky 1984, p. 349) 

These two questions were answered by 132 subjects, 55 of which expressed 
different preferences in the two versions. 

Other empirical results about the effects of problem formulation on risk 
preferences are reported by Levin et al. (1987). The across-subjects results 
were much more supportive for this effect than the within-subject results, 
however. 12 This effect is also obvious in the study of Maule (1989). 
Furthermore, the across-subjects results were more pronounced for the positive 
formulation than for the negative formulation. 13 This latter effect was also 
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apparent in the results of Fagley and Miller (1987). This study was perforrned 
across-subjects and demonstrated significant effects of formulation on risk 
preferences. 14 See also the studies of Van Schie and Van der Pligt (1990) and 
Hershey and Schoemaker (1980a).IS 

3.3. Aspiration level effects 

Not only formulation äetermines whether outcomes are perceived as gains 
or losses. There are situations in which outcomes are coded relative to an 
aspiration leveL An improvement is only considered a gain if it is greater than 
the aspiration leveL An objective improvement is perceived as a loss if it is 
less than the aspiration level. 

Imagine, for example, a person who has a choice between a sure gain of 
1000 and an even chance to win 2000 or nothing. If the referenee point is 0, 
the problem will be coded as a choice between (2000, 0.50; 0, 0.50) and 
(1000). However, suppose the reference point is 2000 because this is the asset 
position one had expected to attain. Another reason could be that a person is 
involved in a business venture which has already lost 2000 and he has not yet 
adapted to his losses. The problem might then be coded as a choiee between 
(0, 0.5; -2000, 0.5) and ( -1000). Such a change of referenee can greatly 
influence the preferenee of prospects. 

Empirical investigations of prior gains and losses in the context of prospect 
theory are reported by Thaler and Johnson (1990). 16 Kim (1992) also reports 
the effects of prior gains and losses; these results are less pronounced for prior 
losses as for prior gains. 17 The effects of prior gains and losses are described 
more generally in the papers of March and Shapira (1987), Fiegenbaum and 
Thomas (1988).18 

3.4. Translation of choice problems 

The implications discussed so far have been used to explain prospect 
theory. Using this as a basis, it is now possible to explain an impHeation which 
provides an important starting point for analysing risk preferences in capacity 
utilisation decisisons. 

Prospect theory implies that a translation of choiee problems, i.e., moving 
the choice problem from the domain of gains to the domain of losses, has 
significant implications for risk preferences. Such translations generally lead to 

the reversal of risk preferences. Kahneman and Tversky (1979, p. 287) 
provide the following example. Suppose the risky prospect (x, p; -y, 1 - p) 
is just acceptable which means: it is equivalent to the present situation or a 
eertaio outcome 0. Then: 

V(x, p; -y, 1 - p) = 0, so 
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1r(p)v(x) = -T(1 - p)v( -y). (3) 

Suppose this choice problem is translated by an amount of - z. Then the 
project will be coded as (x - z, p; -y - z, 1 - p). The alternative is to not 
make a wager, thereby yielding a certain outcome ( -z). It can be 
demonstraled that the risky prospect is always preferrecl. 

V(x - Z, p; -y - z, 1 - p) 

= 1r(p)v(x - z) + 1r(l - p)v( -y - z) 

> 1r(p)v(x) - 'lr(p)v(z) + 1r(1 - p)v( -y) + 1r(l - p)v( -z) 
by the properties of v, 

= -'1"(1 - p)v( -y) - 1r(p)v(z) + 1r(l - p)v( -y) + 1r(1 - p)v( -z) 
by substitution of (3), 

= - 1r(p)v(z) + '1"(1 - p)v( -z) 

> 'lr(p)v( -z) + 1r(l - p)v( -z) since v( -z) < -v(z), 

= v( -z)[T(p) + '1"(1 - p)] 

> v(-z) by subcertainty (see Section 2.2), 

= V(-z). 

It is thus demonstraled that after a translation of all outoornes the wager is 
always preferred over the sure loss since the overall value of the wager 
V(x - z. p; -y - z, 1 - p) > V( -z), which is the overall value of the sure 
loss. 

Payne, Laughhunn and Crum (1980, 1981, 1984) designed several 
experiments to test this effect empirically. Their results suggest the following 
inference: 

- If all outcomes of Option (l) are above the aspiration leveland outcomes of 
Option (2) are both above and below that level, then Option (1) is preferred. 

- However, if all outoornes of Option (1) are below the aspiration level and 
outoornes of Option (2) are both above and below that level, then Option (2) 
is preferred. 

This conclusion offers a useful starting point for the analysis of risk 
preferences in capacity utilisation decisions. This interpretation is discussed at 
the end of this section. Because the experiments of Payne et al. are important 
for the present study, these are described in detail below. 
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Outcome values 

GI a b c 

Gamb1es 

Gil x z 

Figure 16. Gambles GI and GIL Source: Payne, Laughhunn and Crum (1980) 

This detailed description of the experiments of Payne et al. has a second 
purpose of providing a characterisation of the type of studies most used to 
investigate the implications of prospect theory. In such studies, subjects are 
given simple choice problems with monetary outcomes. The outcomes and 
probabilities are given. It is important to be aware of this characteristic for a 
better appreciation of the contribution of the empirica! part of the present 
study. This is presented in Chapters 5 and 6. 

Payne, Laughhunn and Crum (1980) 

Consicter the two three-outcome wagers shown in Figure 16. Wager GI 
yields an outcome of value a with probability p, outcome b with probability q 
and outcome c with probability 1 - p - q. Wager Gil has the same structure 
(an outcome of value x with probability r, outcome y with probability s and 
outcome z with probability 1 - r - s), but has a smaller varianee in 
outcomes. The probabilities associated with the outcomes of GI and Gil are 
different, but are specified such that the expected value of GI is equal to the 
expected value of GIL 

Suppose both wagers are centered around the null outcome (b = y = 0). If 
we assume that for most decision-makers a natura! reference point is 0 (or t3 in 
Figure 16), then GI and Gil each have one outcome above the level of 
aspiration and one below. 

The situation is changed by actdition or subtraction of a constant k from all 
outcomes of GI and Gil. This changes the position of the outcomes in relation 
to the assumed target t3 = 0. Consicter first a positive translation such that all 
outcomes of Gil would be above 0, while GI would still have one outcome 
below 0. One way of viewing the effect of this translation is that the aspiration 
level is now at t2 in Figure 16. Prospect theory suggest that Gil will be 
preferred because of the relative steepness of the value function for losses. 
Furthermore, Gil can be decomposed into a certain gain and an incremental 
wager. The certain gain component is overweighted in the model. 
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Now consider the effect of a negative translation. A constant k is 
subtracted from all outoornes of GI and Gil. After the translation, all outoornes 
of Gil would be below 0, while GI still bas one positive outcome. One way of 
viewing the effect of this translation is that the target level bas been raised to t4 

in Figure 16. In this situation, prospect theory suggest that GI will be 
preferred. The value function for losses is steeper than for gains. Also, Gil 
can be decomposed in a certain loss and in incremental wager involving 
additional losses. The certain loss is overweighted and represents a large 
negative value to the decision-maker. 

To summarize, the impHeation of prospect theory is that a simple 
translation of outoornes by positive and negative amounts can result in a 
reversal of choice between GI and Gil. Payne et al. (1980) performed three 
experiments to test this. In experiment 1 and 2 the subjects were students; in 
experiment 3 the subjects were 84 managers in several European firms from a 
broad cross-section of industry. Each subject was presented with several pairs 
of wagers. For example, they had to choose between the following wagers: 

GI = (44, 0.5; 0, 0.1; -55, 0.4) [37%] 
Gil = (10, 0.3; 0, 0.5; -15, 0.2) [63%] 

When the gambles above are translated by an amount of $30 and by an amount 
of -$30: 

GI' = (74, 0.5; 30, 0.1; -25, 0.4) [17%] 
Gil' = (40, 0.3; 30, 0.5; 15, 0.2) [83%] 

GI" = (14, 0.5; -30, 0.1; -85, 0.4) [67%] 
Gil" = (-20, 0.3; -30, 0.5; -45, 0.2) [33%] 

Across-subject analysis showed that overall preferences changed in the 
predicted directions as a result of negative or positive translations. 

Within-subject analysis showed that positive and negative translations of 
the set of wagers often led to individual reversals in choices. Results of all 
three experiments are presented in Table 3. For the 478 responses that selected 

Negative translation 

Postive 
translation 

GI 

Gil 

GI 

140 

319 

Gil 

42 

159 

Table 3. Decision reversals through negative or positive translations. Source: 
Payne et al. (1980) 
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Gil with the positive translation, 319 of them switched to GI when the gambles 
were translated by an equal negative amount. 

Payne, Laughhunn and Crwn (1981) 

Two additional experiments are reported by Payne, Laughhunn and Crum 
(1981). The first experiment replicated the earlier results but also included 
translations whereby all outoornes of both Gil and GI are above (or below) 0. 
These translations can be interpreted as a reduction of the aspiration level to t1 

in Figure 16 (or raising this level to fs in Figure 16). The results support the 
predictions for these translations. The analysis was across-subjets. 

In the previous experiments, the reference point was assumed to be 0 and 
the relationship between the reference point and a set of wagers was 
manipulated through positive and negative translations of the wagers. In a 
subsequent experiment an attempt was made to manipulate the aspiration level 
held by an individual through explicit instructions. The subjects were 54 
managers from a number of different firms in various industries. The managers 
were randomly divided into three groups of equal size. The three groups 
responded to identical pairs of wagers. However, the instructions differed 
across the three groups with respect to the standard that the subjects were told 
would be used to evaluate their performance (target levels). Consider, for 
example, the following pair of wagers. 

GI ($36, 0.5; $16, 0.1; -$9, 0.4) 
Gil ($24, 0.3; $16, 0.5; $4, 0.2) 

If the stated target level is $0, then in wager GIthere are outcomes both above 
and below target, while all outcomes in wager Gil are above the target. A 
preferenee for Gil is the predicted pattern. If the stated target level is $16, 
then both wagers have outcomes above and below the target. Given a greater 
sensitivity to losses, a preferenee for Gil is predicted. If the stated target level 
is $32, then all outcomes of wager Gil are below target, while wager GI has 
one outcome above target. It is predicted that wager GI will be preferred. 
Three such pairs of wagers were presented to the three groups with different 
stated target levels. Consequently, there were nine predictions about preferred 
wagers. Across-subjects analysis showed that for eight of the nine predictions, 
the observed proportions of choices for GI versus Gil are in the predicted 
direction. 

Condusion of Secdon 3. 4. 

These studies of Payne, Laughhunn and Crum demonstrate an important 
effect. If all outcomes of one option are above the aspiration level and 
outcomes of another option are both above and below that level, then the first 
option is preferred. However, if all outoornes of one option are below the 
aspiration level and outcomes of another option are both above and below that 
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level, then the latter option is preferred. (A study reported by Payne, 
Laughhunn and Crum (1984) corroborates the previous fmdings. The subjects 
in the experiment were 128 managers from a variety of US business firms. 
Results were analysed across-subjects.) 

In the present study, this effect has been translated to utilisation decisions. 
Consider the choice between: Option (1), a sure option to accept an actlvity 
with a particular contributlon margin and Option (2), a rlskier option not to 
accept that actlvity. If Option (2) is chosen, there is a chance that another 
activity can be obtained with a higher contribution margin. There is also a 
chance that no other activity is obtained, resulting in a zero contributlon 
margin. Suppose the aspiratlon level for the contributlon margin is such that 
the gross margin is zero. If the activity has a positlve gross margin, then 
Option (1) involves a sure gain. Option (2) involves the possibility of a greater 
gain as well as a potential loss, namely, the zero contributlon margin. It is 
expected that the managers will choose Optlon (1), accepting the actlvity. If 
the activity has a negatlve gross margin, then Option (1) involves a sure loss. 
Option (2) involves a potentlal gain-a positlve gross margin--and a potentlal 
greater loss. The manager will probably choose the rlskier Optlon (2). In the 
next section these expectations are discussed in more detail. 

4. PROSPECT THEORY AND CAPACITY UTILISATION DECISIONS 

In this section prospect theory is applied to capacity utilisatlon dedsions. 
The objectlve is to explain why such decisions are often made using a full cost 
approach. In a full cost approach the contributlon margin of an activity is 
related to allocated capacity costs. This can also be formulated differently: A 
full cost approach means that an actlvity is required to have a certain minimum 
gross margin (the gross margin == contributlon margin - allocated capacity 
costs). Prospect theory is used bere to explain why actlvities with a gross 
margin above this minimum are accepted, while actlvities with a gross margin 
below this minimum are not accepted. 

The reasoning is as follows. The reference point for the contributlon 
margin could be present wealth. By definition, any positlve contributlon 
margin increases wealth. Therefore, any positlve contributlon margin could be 
coded as a gain. The reference point could also be some aspiration level above 
zero. In that case a small positlve contributlon margin below the aspiratlon 
level, which objectlvely improves wealth, is nevertheless codedas a loss. Only 
positive contributlon margins above the aspiration level are satisfactory and 
coded as gains. This is discussed in more detail in Sectlon 4 .1. 

It is argued in the present study that a decision-maker determines an 
aspiration level for the contribution margin on the basis of the gross margin. 
The gross margin is meaningful for managers; they generally have an idea of 
what a satlsfactory and unsatlsfactory gross margin is. Only if the gross margin 
is considered to be satlsfactory, will the contributlon margin be perceived as a 
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gaino If the gross margin of an activity is regarded as being unsatisfactory, the 
contribution margin is perceived as a losso This is discussed in Section 4020 

Based on these assumptions, it is demonstraled in Section 4.3 that a 
decision-maker is likely not to accept an activity when the gross margin is 
considered to be unsatisfactory. Conversly, it is demonstraled that a decision
maker is likely to accept an activity when if the gross margin is considered to 
be satisfactory 0 

The present study provides a contribution to the theory of decision-making 
under uncertainty 0 One of the most important topics in this field concerns the 
factors which determine the framing of a choice problem. Empirical studies 
investigating the adoption of a particular "frame", called the editing phase by 
Kahneman and Tversky (1979), are rare and difficult to perform (Van Schie 
and Van der Pligt 1990; Fischhoff 1983)0 The present research tries to 
contribute to the understanding of relevant decision frames. lt is investigated 
how accounting concepts are important determinants of the way uncertain 
decison problems are framed. 

4.1. Aspiration levels 

The idea of decision-making based upon an aspiration level is central to 
satisficing strategies for decision-making. Decision rules for optimising 
presurne that decisions are made intentionally on the basis of expectations 
about the future consequences of alternative actions. This requires complete 
knowledge of the alternatives, complete knowledge of the consequences, 
consistent preferenee ordering (decision-makers are assumed to have objective 
functions by which the alternative consequences of actions can be compared in 
terms of their subjective value) and a decision rule by which to select the best 
alternative on the basis of its consequences for the preferences (March and 
Sevón 1988). In other words: 

The classical model calls for knowledge of all the alternatives that 
are open to choiceo It calls for complete knowledge of, or ability to 
compute, the consequences that will follow on each of the 
altemativeso It calls for certainty in the decision maker's present 
and future evaluation of these consequences. It calls for the ability 
to compare consequences, no matter how diverse and 
heterogeneous, in terms of some consistent measure of utility. 
(Simon 1979, po 500) 

Satisficing is a plausible strategy for capacity utilisation decisions since not 
all requirements for optimizing can be met. In particualar, there is no complete 
knowledge of alternatives. Better activities may or may not exist to use 
available capacity 0 Capacity costs may or may not be avoidable. A decision
maker may have some estimates or some feelings to make a judgement, but 
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true optimisation is not possible. An example that illustrates the kind of 
uncertainty we are talking about is given by Sirnon (1955). The example 
concerns a person selling a house, wbicb is in some respects similar to the 
capacity utilisation decision of the present study. 

He may regard $15,000 as an "acceptable" price, anything over this 
amount as "satisfactory," anything less as "unsatisfactory." In 
psyebological theory we would fix the boundary at the "aspiration 
level"; in economie theory we would fix the boundary at the price 
wbich evokes indifference between selling and not selling (an 
opportunity cost concept). The objection may be raised that, 
although $16,000 and $25,000 are both "very satisfaetory" priees 
for the house, a rationat individual would prefer to sell at the 
bigher price, and hence, tbat tbe simple pay--off function is an 
inadequate representation of the ehoice situation .... [However,] 
the individual may not be confronted simultaneously witb a number 
of buyers offering to purebase the house at different prices, but 
may receive a sequence of offers, and may have to decide to accept 
or reject one before he receives the next. (Simon 1955, p. 
104-105) 

This example bas many elements in common with uncertain decisions on the 
utilisation of capacity. There is uncertainty because not all information about 
the alternatives is available simultaneously. Maximizing utility is impossible 
because new information beoomes available as time passes and this may change 
the attractiveness of former alternatives (Van Raaij 1988). Decisions are not 
without commitment. If an offer is not accepted, it is assumed to be no longer 
available. If an offer is accepted, it is binding. (This is implieit in the 
example.) For this reason, a eybernetie decision strategy is also not applicable 
(Hogarth 1981; Lord and Maher 1990; see also Section 1.4 of this chapter) and 
a satisficing strategy is followed. 

In a satisficing strategy decision rules are based on comparisons between 
the consequences of each alternative and the decision-maker's aspiration level. 
In its most well-known form, the satisficing model says that if an acceptable 
alternative is found, the search process for alternatives stops and the alternative 
is accepted. If no acceptable alternative is obtained, then decision-makers can 
apply several procedures to make the process converge: they can deepen the 
analysis of alternatives, broaden the set of considered alternatives or rednee 
aspiration levels. Aspiration levels are not statie. They rise when it is easy to 
discover satisfactory alternatives, when prior experiences are encouraging and 
when expectations are promising. Under adverse conditions, aspirations fall 
(Simon 1955, 1979; Grandori 1984; Lant 1992). 

It seems reasonable to assume that managers will use some kind of 
aspiration level for the contribution margin when they make decisions about 
which activities are allowed to use available capacity. Although any positive 
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contribution margin contributes to total profit, not every positive contribution 
margin will be satisfactory. What determines the aspiration level? 

4.2. Using gross margin to delermine the aspiration level 

Investigating which factors determine the framing of choice problems is 
relevant for a better understanding of human decision-making under 
uncertainty. In the present study the accounting concept of gross margin is 
suggested as the major determinant for the framing of capacity utilisation 
decisions. It is suggested here that the aspiration level for the contribution 
margin is not settled directly, but is based on a manager's ideas about a 
satisfactory gross margin of an activity. Reeall that: gross margin = 

contribution margin - allocated capacity costs. A satisfactory standard for the 
gross margin implies an aspiration level for the contribution margin. Two 
reasons are proposed in the present study why a manager sets a standard in 
terms of gross margin instead of directly in terms of contribution margin. 

Only a gross margin has meaning 

This author maintains, first of all, that a gross margin (as compared to a 
contribution margin) is more meaningful for a manager. She or he can form an 
opinion about a gross margin. A contribution margin, on the other hand, is 
more difficult to appraise. The norm for a satisfactory gross margin may 
become less when circumstances are bad and expectations are bleak:. The 
opinion about a satisfactory level of the gross margin will probably be raised 
under opposite circumstances. Nevertheless, judgement is based on an 
(average, or less than average, or better than average) gross margin. The 
aspiration level for the contribution margin is a derivative. 

The point is not that such an aspiration level would lead to optimal 
utilisation decisions. The point is that when information is not available to 
make optimal utilisation decisions, it makes sense to managers to base their 
decisions on gross margins. Psychologically they have a totally different 
attitude towards activities with a positive gross margin than towards activities 
with a negative gross margin. Using gross margin to define a cutoff point is 
meaningful to them, it helps in coping with uncertainty. A citation is used 
here, not to rely on prestige, but to help conveying this critical assumption of 
the present study: 

Although there is ample evidence that the risk taking behavior of 
managers is far from optimal, we may want to examine the extent 
to which the managerial beliefs and behaviours we observe are 
accommodations of human organizations and their managers to the 
subtie practical problems of sustaining appropriate risk taking in an 
imperfectly comprehended world. 
(March and Shapira 1987, p. 1415) 



118 CHAPTER 4 

There is also a second reason why this author believes that a manager will 
make decisions based upon gross margin rather than contribution margin. 

Distinction between controllable and uncontrollable is blurry 

The concept of contribution margin is based on a firm distinction between 
"controllable" and "uncontrollable" circumstances. It is certain whether 
capacity costs are at some point controllable or uncontrollable. It is also certain 
whether there are other activities available with higher contribution margins. 
However, a rigid discrimination between controllab Ie and uncontrollable 
circumstances may be not particularly appealing to managers. In general, 
people "suffer" from an illusion of control (Langer 1975, 1977) and they 
believe that, through skill, they can exert greater control over events than is, 
in fact, the case. lt seems likely that managers who have succeeded in 
achieving a managerial position, have an even greater than average illusion of 
controL They probably believe that they can create profitable activities if they 
try harder. They probably also believe that they can reduce unavoidable costs 
anyway, if they try harder. It is suggested bere that the concept of con tribution 
margin is not in accordance with the way they "look at the world". Maybe 
contribution margins are not "convincing" to them. Managers are self
confident and imagine that they have a strong potenrial of con trol. 19 

In fact, such an illusion of control, whereby managers believe that they 
can control the so-called uncontrollable costs and events, may be useful, 
resulting in a self-fulfilling prophecy. A determination and belief that it is 
possible to develop profitable activities are, in themselves, stimulating and 
challenging. This force may actually generate such possibilities. An empirical 
study reported by Jungerman et al. (1983) is quite interesting from this point 
of view. Their study demonstraled that goals have a role for generating actions 
in situations in which these are not given a priori. One-hundred-thirty subjects 
participated in an experiment. The goal was stated simply as "I want to have a 
nice vacation". Their task was to generale as many "vacation packages" as 
possible, each package consisring of at least eight actions, one in each of the 
following categories: location, transport, accommodation, company, activity, 
transportation at destination, food and all other. One of the vacation packages 
had to represent their personal, ideal combination. Afterwards, the subjects 
were asked to evaluate their personal package, themselves, with respect to how 
well they succeeded in creating their ideal vacation. The results show that the 
subjects came up with more actions, more vacation packages and a higher 
rating for their personal vacation packages when goals were more explicit and 
more structured. This supports the suggestion that a goal such as positive gross 
margin is useful for generating actions whîch will eventually achieve the goal. 
Two citations, not to borrow authority, but to help formulating this crucial idea 
in different ways: 

The theory poses the problem of choice in terms appropriate to 
decision making in an uncontrollable world, rather than in a world 
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that is subject to controL ... We may prefer to have managers 
imagine (sometimes falsely) they they can control their fates, rather 
than suffer the consequences of their imagining (sometimes falsely) 
that they cannot. (March and Shapira 1987, p. 1415) 

Although such believes can induce sub-optimal behavior in discrete 
incidents, they can also lead to functional, proactive behavior 
across time, which, given the difficulty of attributing outcomes to 
skill or chance, is preferabie to overestimating the latter. In fact, 
persistent underestimation of skill can lead to "learned 
helplessness". (Hogarth 1981, p. 211) 

Gross margin and aspiration level: condusion 

lt is suggested bere that managers base their aspiration level for the 
contribution margin on some opinion about a satisfactory gross margin. The 
gross margin is meaningful for a manager. Regardless of what may happen in 
the short run, positive gross margins, and not just positive contribution 
margins, are required in the long run. 

4.3. Risk attitudes in capacity utilisation decisions 

In this section some predictions are derived from prospect theory about the 
acceptance of an activity. Accepting an activity with a known contribution 
margin is a sure choice. Not accepting an activity is the uncertain alternative 
since another activity with a higher contribution margin may or may not be 
found. It is assumed here that the decision-maker has a reference point n. Only 
contribution margins exceeding n are coded as gains which have a positive 
subjective value. The reference point is based on some standard for a 
satisfactory gross margin. If the gross margin is satisfactory, then the activity 
is viewed as a gain. It will be demonstrated that choosing the certain 
alternative is most likely in this case, so the activity will be accepted. On the 
other hand, if the gross margin of an activity is considered to be 
unsatisfactory, then the activity is perceived as a loss. It will be shown that 
choosing the uncertain alternative is most likely in this case, so the activity 
will be rejected. These ideas are represented in tigure 17 below. 

Furthermore, it is assumed that at the reference point the decision-maker is 
indifferent with respect to choosing between the sure alternative of accepting 
the activity versus the risky alternative of not accepting the activity and trying 
to acquire another activity with a higher contribution margin. See Figure 18. 

V(n + h, p; 0, 1 - p) = 0 (4) 

V(n) = 0 
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Figure 17. Applying the principlesof prospect theory 

Sure loss, potential gain 

Suppose the decision-maker can accept an activity with a contribution 
margin (n - z), thus, below the aspiration level n. The alternative is a risky 
choice: A higher contribution margin above n might be obtainable, but is 
uncertain: (n + h - z, p; 0, 1 - p). Both alternatives are indicated in Figure 
19. The present choice problem is a negative translation of the choice problem 
between a sure n and a risky (n + h). 

The negative translation of the choice problem encourages risk-seeking. It 
is demonstraled here that the risky prospect is preferred under the assumptions 
of prospect theory. First, equation ( 4) is rewritten as follows: 

V(n + h, p; 0, 1 - p) = 0 (4) 

T(p)v(n + h) + 7(1 - p)v(O) = 0 

T(p)v(n + h) = -..-(1 - p)v(O). (5) 

Next, the value of the risky prospect (n + h - z, p; 0, 1 - p) is compared to 
the value of the sure alternative (n - z): 

V(n - z) 
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Subjeelive value v 

\{0) 

Figure 18. The reference point n 

= v(n z) 

V(n + h z, p; 0, 1 - p) 

= 1r(p)v(n + h - z) + 1r(l p)v(O) 

> 1r(p)v(n + h) - 1r(p)v(n + z) + 1r(l - p)v(O) by concavity, 

= -1r(l - p)v(O) - 1r(p)v(n + z) + 1r(l - p)v(O) 
by substitution of (5), 

= -1r(p)v(n + z) 

> 1r(p)v(n - z) because v is steeper for gains than for losses, for 
example, v(n + z) = 8, v(n z) = -10, 

> v(n- z). 

Therefore, it is expected that a decision-maker will not accept an activity with 
a contribution margin below the aspiration level. The value of a risky 
alternative is higher than the value of the sure loss. 

Intuitively, this condusion can be understood as follows. A wager for a 
better contribution margin becomes more attractive relative to a sure 
alternative as there is more to gain and less to lose. From this point of view 
we campare the wager of n to (n + h), which is just acceptable, with the 
wager of (n - z) to (n z + h). In the latter wager there is more to gain 
since v(n - z + h) - v(n - z) > v(n + h) - v(n). In the latter wager there 
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Subjective value v 

---- "(n-z) 

\1(0) 

FigUre 19. Sure loss, potential gain 

is less to lose (the sure alternative) since v(n - z) < v(n). Thus, the latter 
wager is more attractive than the wager which is just acceptable and is 
therefore preferred over the sure alternative. 

Sure gain, potentially better gain 

Suppose the decision-maker can accept an activity with a contribution 
margin (n + z), thus, above the aspiration level n. The alternative is a risky 
choice: An even higher contribution margin might be obtainable, but is 
uncertain: (n + h + z, p; 0, 1 - p). Both of these alternatives are indicated in 
Figure 20. This choice problem is a positive translation of the choice problem 
between a sure n and a risky (n + h). 

This positive translation of the choice problem decreases risk-seeking. It is 
demonstrated bere that under the assumptions of prospect theory the sure 
alternative is preferred. The value of the risky prospect V(n + h + z, p; 
0, 1 - p) is compared to the value of the sure alternative V(n + z): 

V(n + z) 

= v(n + z) 

V(n + h + Z, p; 0, 1 - p) 

= r(p)v(n + h + z) + r(l - p)v(O) 
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Subjective value v 

ll(n+h+z) ---- ------

------ 11(0) 

Figure 20. Sure gain, potentially better gain 

< 1r(p)v(n + h) + 1r(p)v(n + z) + 1r(l - p)v(O) by concavity, 

= -1r(l p)v(O) + 1r(p)v(n + z) + 1r(l - p)v(O) 
by substitution of (5), 

= -x-(p)v(n + z) 

< v(n + z) 

The value of the risky prospect is smaller than the value of the satisfactory 
sure alternative. lt is expected, therefore, that a decision-maker will accept an 
activity with a contribution margin above the aspiration level n. 

lntuitively, this condusion can be understood as follows. We compare the 
wager of n to (n + h), which is just acceptable, with the wager of (n + z) to 
(n + z + h). In the latter wager there is less to gain since v(n + z + h) -
v(n + z) < v(n + h) - v(n). In the latter wager there is more to lose (the 
sure alternative) since v(n + z) > v(n). Thus, the latter wager is less attractive 
than the wager which is just acceptable and the sure alternative is therefore 
preferred over the wager. 

Sure loss, potentially smaller toss 

The decision-maker can accept an activity with a contribution margin 
below the aspiration level: (n - z). The alternative is a risky prospect. An 
activity with a higher contribution margin might be obtained with probability 
p: (n + h - z, p; 0, 1 - p). However, the higher contribution margin is also 
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below the aspiration level: v(n + h - z) < n. See Figure 21. This prospect is 
strictly negative. The value of the prospect is determined as follows: 

V(n + h - z, p; 0, 1 - p) 

= v(O) + T(p)[v(n + h - z) - v(O)]. 

Above, a sure loss is compared with a potential gain. Gambling for the 
better (although uneertain) gain would always be preferred. In this case a sure 
loss is compared to a potentially smaller loss. The risky prospect will not 
always be preferred. 

The risky prospect is preferred for a very large negative translation. 
Suppose that the translation z is equal to the aspiration level n. The sure loss 
v(n - z) is equal to v(O). The risky prospect yields a slightly better result v(n 
- z + h) with probability p and a result v(O) with probability 1 - p. It is 
clear that the risky prospect will always be preferred over the sure loss 
because there is nothing to lose. The worst outcome of the wager is still as 
good asthesure loss. 

V(n + h - z, p; 0, 1 - p) 

= V(h, p; 0, 1 - p) because z = n 

= v(O) + 1r(p)[v(h) - v(O)] 

> v(O) because v(h) > v(O) 

For other translations, the risk preferenee is not predetermined. The wager 
is acceptable if the overall value of the prospect is better than the value of the 
sure loss: 

v(O) + 1r(p)[v(n + h - z) - v(O)] > v(n - z) 

T(p)[v(n + h - z) - v(O)] > v(n - z) - v(O) 

v(n - z) - v(O) 
1r(p) > = Q. (6) 

v(n + h - z) - v(O) 

The fraction is denoted here by Q. It will be investigated how Q varles as 
a function of z. Q(z) can be compared with T(p) to see how risk preferenee 
varles as a function of z. 

(i) The contribution margin of the sure loss (n - z) is at least zero: 
n - z ;::: 0, so z ::;;; n. The best outcome of the risky prospect is still just 
below n: n + h - z < n, so z > h. Together: h < z s n. 
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Subjective value v 

Figure 21. Sure loss, potentially smaller loss 

(ii) The subjective value of the sure loss (n - z) and the subjective value 
of a successful wager (n + h - z) are more than v(O): v(n z) ~ v{O); 
v(n + h z) ~ v(O); therefore, Q ~ 0. Furthermore, the subjective value of 
a successful wager is more than the subjective value of sure loss: 
v(n + h z) > v(n - z), so v(n + h - z) - v(O) > v(n - z) > v{O), 
therefore, Q < 1. Together: 0 ::;; Q < 1. 

(iii) If z = n: 

v{O) v(O) 
Q = = 0 < 7r(p), 

v(h) - v{O) 

therefore, the wager is preferred when z = n. This was also concluded before. 
The properties (i) to (iii) are presented in Figure 22. 

(iv) If z "" h: Can we determine the risk preferenee at the other extreme, 
z ""' h? This means that the decision-maker can accept a sure loss or could 
accept a wager for a better outcome. The better outcome (n + h - z) is just 
below n. 

Suppose we determine the value of the wager from (n - h) to n as a 
regu/ar prospect. Then the gamble from (n - h) to n is always acceptable. 
This can be demonstrated as follows: 

V(n, p; 0, 1 p) > V(n h) 
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Q(z) 

i 
1 

Risk seeking 

F1g11re 22. A fictitious Q(z) function 

'll'(l - p)v(O) + 'll'(p)v(n) > v(n - h) 

'll'(l - p)v(O) > v(n - h) 

'll'(l - p)v(O) - v(n - h) > 0. 

1t(P) 

-+Z n 

(7) 

It will be demonstraled that this is always true. Remember that a wager from n 
to (n + h) is just acceptable: 

'll'(l - p)v(O) + 'll'(p)v(n + h) = 0. (5) 

The value function for losses is steeper than for gains. Therefore, 

-v(n - h) > v(n + h), so 

-v(n - h) > 'll'(p)v(n + h), 

which is substituted in (5) 

r(l - p)v(O) - v(n - h) > 0, 

proving that (7) is always true. This means that a wager with either an outcome 
of 0 or an outcome of (almost) n is preferred over the sure loss (n - h). 

Intuitively, this can be understood as follows. We know that the wager 
from n to (n + h) is acceptable. This is compared with the wager from 
(n - h) to n. In the latter wager there is more to gain: 
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v(n) - v(n h) = -v(n - h) > v(n + h) - v(n) = v(n + h) since the 
value function is steeper for losses than for gains. In the latter wager there is 
less to lose: the sure loss v(n h) is worse than the sure outcome v(n). 
Therefore, the latter wager is certainly acceptable. 

However, the preceding analysis is not correct and is only presented for 
instructive reasons. In the present choice problem (sure loss, potential smaller 
loss), the wager is nota regular prospect, but a strictly negative prospect. The 
value of a strictly negative prospect is determined differently: 

V = v(O) + T(p)[v(n) - v(O)] 

= [1 T(p)]v(O). 

The wager is acceptable if: 

[1 T(p)]v(O) > v(n - h), or 

[1 - T(p)]v(O) - v(n h) > 0. (8) 

This condition need not always be fulfilled. We compare (7) and (8). Note that 
the only difference between (7) and (8) is the "weight" of the negative term 
v(O). Since [1 - T(p)] > T(l -p), the negative term in (8) counts more than 
in (7) (For most values of p it is assumed that T(p) < p; therefore, [1 - T(p)] 
> T(l -p); see Figure 23.): 

[1 T(p)]v(O) < T(l -p)v(O). 

Thus, [1 T(p)]v(O) - v(n h) can be positive or negative and the wager 
can be acceptable or unacceptable. In other words, in the present choice 
problem, conceming a choice between a sure loss and a potentially smaller 
toss, the risky prospect is strictly negative. With such a prospect the "bad" 
outcome v(O) bas a higher decision weight [1 r(p)] than with a regular 
prospect r(l -p). Therefore, the wager may not necessarily be acceptable. 
Only for small values of p with little or no underweighting it is true that 
1 1r(p) :S 1r(l - p) and the wager is acceptable. To conclude, if z = h, 
then risk preferenee is ambiguous. 

(v) Between the extremes z = n and z ""' h, Q(z) sometimes increases and 
sometimes decreases. Even if Q < T(p) at the extreme points, the picture of 
risk preferences still is not complete since there can be values of z for which 
Q(z) > T(p). As an example, a fictitious function is displayed in Figure 22. 

To conclude, if the choice problem involves a choice between a sure loss 
and a potentially smaller loss, then the risk preferenee cannot be predicted 
without additional information. Not only do we need to know the indifference 
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Fagure 23. The factor [1 - 1r(p)) is more than the factor 1r(l - p) 

point n, we also need to know the specific expectations of the decision-maker 
regarding 1r(p) and h. This condusion will be important in Chapter 5 where 
the experimental design is considered, and in Chapter 6 where the results of 
the experiment are discussed. 

5. CONCLUSIONS OF CHAPTER 4 

A capacity utilisation decision can be described as a choice between a sure 
option of accepting a particular activity with a certain contribution margin 
versus a riskier option of not accepting the activity and "gambling" to obtain 
an activity with a higher contribution margin. The following risk preferences 
are most likely: 

(i) An activity with an satisfactory gross margin will be accepted. Because 
the gross margin is satisfactory, the con tribution margin is perceived as a gain. 
This choice problem concerns a choice between a sure gain and a potentially 
better gain. For gains there is a risk-averting tendency. There is no inclination 
to make a risky choice to try to obtain an even better contribution margin. 

(ii) An activity with an unsatisfactory gross margin will not be accepted, 
but only if the manager sees some remote possibility to obtain an activity with 
a satisfactory gross margin. Because the gross margin is unsatisfactory, the 
contribution margin is, although positive, nevertheless perceived as a toss. 
This choice problem concerns a choice between a sure loss and a potential 
gain. For losses there is a risk-seeking inclination. The risky option is 
preferred, although there is a chance that a better contribution margin will not 
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be obtained and the final result will be an even worse loss than the presently 
obtainable sure loss. 

(iii) Suppose a manager can accept an activity with an unsatisfactory gross 
margin. However, in contrast to (ii), the manager's expectations are such that 
any activity with a better contribution margin still bas an unsatisfactory gross 
margin. There is a choice between a sure loss and a potentially smaller loss. 
Risk preferenee cannot be predicted without further information about the 
individual manager. 

In a full cost approach to utilisation decisions, the economie attractiveness 
of activities is assessed based upon their gross margin. The use of a full oost 
approach can be understood from the viewpoint of decision-making under 
uncertainty. When complete in formation is available, a contribution margin is 
relevant and meaningful to a decision-maker. It is possible to make decisions 
which optimize the total contribution margin and mathematical techniques such 
as Jinear programming can be used. See, for instance, KapJan and Thomson 
(1971), Kaplan and Welam (1974), Bahl et al. (1991). However, in an 
uncertain world with incomplete knowledge of alternatives, the judgement of 
human decision-makers is important. To such a decision-maker a gross margin 
has much more meaning. The gross margin helps a decision-maker to resolve 
the uncertain utilisation decision because it helps a decision-maker to determine 
how much risk is acceptable. 

NOTES TO CHAPTER 4 

1. 
Note that uncertainty and risk are associated with completely unknown 

alternative activities and with ~bidden" ways to avoid costs. This is a different 
type of uncertainty than when specific aspects of known possibilities are 
uncertain. See, for instance, Johnson (1987), Svenson et al. (1990). 

2. 
It has been investigated, using simulation studies, how well several 

strategies perform (benefits) and how much effort such strategies demand 
(costs). Thorngate (1980), Johnson and Payne (1985) and Payne, Bettman and 
Johnson (1988) performed simulation studies with several dicisions rules. 
These rules differ in the amount of available information that they consider. 
The results show that simpte rules cao approximate the performance of highly 
analytical decision rules, while substantially reducing the effort. However, the 
performance of a rule is strongly influenced by contextual effects such as the 
number of alternatives and the number of outcomes for every alternative. 

Payne, Bettman, and Johnson (1988) also investigated whether people 
actually adapt the use of decision rules in accordance with the conclusions 
drawn from the simulation study. In general, actual behaviour corresponded to 
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the general patterns of efficient decision rules identified by the simulation 
study. 

A different kind of simulation was completed by Hogarth and Makridakis 
(1981). In a business simulation game, four teams of MBA students 
participated with the experimenters running a fifth team. The game was played 
for eight different industries involving 32 "real" teams and eight 
"experimenter" teams. The students were informed that the fifth team in each 
industry was being run by a group of executives. The experimenters played the 
game with several arbitrary decision rules in which information about 
competitors was ignored. Por instance: "Never order any market research 
studies;" "Let R & D equal 10% of sales if enough cash is available, otherwise 
do proportionally less R & D." The overall results show, surprisingly, that the 
"experimenter" teams did not perform significantly worse than their "real" 
counterparts. 

3. 
Based on the cost/benefit trade-off, Beach and Mitchell (1978) provide a 

contingency model for the selection of decision strategies. In their model the 
selection of decision strategies is contingent upon variables related to decision 
problem characteristics (unfamiliarity, ambiguity, complexity and instability), 
decision environment characteristics (irreversibility, significance, accountabîlity 
and time and/or money constraints) and decision-maker characteristics 
(knowledge, ability and motivation). 

Some implications of the model of Beach and Mitchell (1978) have been 
tested empirically. The effect of the size of payoffs for correct decisions and 
the costs for executing strategies were tested by Christensen-Szalanski (1978). 
It was found that strategy selection changed in the manner predicted by the 
theory. The effect of time limits was investigated by Christensen-Szalanski 
(1980) and by Smith, Mitchell and Beach (1982). McAllister, Mitchell and 
Beach (1979) examined the effect of irreversibility, significance, and 
accountability. These variables influenced the willingness to in vest in more 
costly and analytica! strategies in the expected way. Walter and Mitchell 
(1984) also studied significance. They added uncertainty of the decision-maker 
about environmental processes and information to the list of variables included 
in the theory. Por an overview see Beach and Mitchell (1990). 

4. 
The continuity argument is investigated in simulation studies reported by 

Kleinmuntzand Kleinmuntz (1981), and Kleinmuntz (1985). Different decision 
rules for a medical task are simulated. The decision rules concern the selection 
of treatments and diagnostic tests. Several conditions can be manipulated that 
are related to feedback and the possibility of taking corrective actions based on 
that feedback. Por example, high treatment risk (a high probability of negative 
side-effects) reduces the benefits of the judgment-action-outcome feedback 
loop. The results suggest that if the feedback loops work wen, then 
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sophisticated decision- ru1es are not always necessary for successfu1 
performance. In a study reported by Kleinmuntz and Thomas (1987) it was 
investigated whether subjects would select decision rules according to the 
conclusions from the simulations. Results showed that most subjects did not 
always use an appropriate strategy. They relied u pon diagnostic tests even in 
the zero-risk condition when simple action-oriented strategies would have been 
more effective. 

5. 
Support for the hypothetical value function in Kahneman and Tversky 

(1979) is found in a study reported by Fishbum and Koehenberger (1979). 
They examined 30 empirically assessed utility functions from five sourees in 
the literature. (Libby and Fishbum (1977) also examined these studies in an 
earlier review, but less detail ed.) A bout two-thirds of the below-target 
functions were convex. Slightly less than 60% of the above-target functions 
were concave. The predominant shape was convex below and concave above. 
In essentially all cases, below-target utility was steeper than above-target 
utility. 

Currim and Sarin (1989) estimated a value function and a r function for 
individual decision-makers. A main finding is that the properties of the value 
function (concave in gains, convex in losses, and steeper for losses) postulated 
by prospect theory are supported by the data. A second main finding is that 
there is support for the properties of the r function (underweighting at higher 
probability levels, overweighting at lower probability levels). The support is 
mixed, however, and it seems that the r function may be different for gains 
than for losses. 

The hypothetical value function proposed by Kahneman and Tversky 
(1979) is supported by the fact that consumers often underweight opportunity 
costs (Thaler 1980). Consider the following example (not of Thaler): lmagine 
receiving free tickets fora football match that could be sold for flOOO. Even if 
you would normally never buy the tickets for flOOO, you might still decide not 
to sell the tickets for flOOO. Giving up flOOO to obtain tickets has a greater 
(negative) value than the (positive) value of gaining flOOO for giving up the 
tickets. Thaler (1980) refers to this underweighting of opportunity costs as the 
endowment effect. lt illustrates that losses loom larger than gains. 

6. 
Maule (1989) presented each of the following prospects to 12 subjects 

(formulated verbally). The number of times a prospect was chosen is indicated 
between brackets (across-subjects analysis). 

GAINS: (:1:250) [12] (f:IOOO, 0.25; ro, o.75) [O] 
LOSSES: ( -:1:750) [1] ( -flOOO, 0. 75; fO, 0.25) [11] 

GAINS: (:1:36) [9] (f45, 0.80; fO, 0.20) [3] 
LOSSES: ( -!:36) [4] (-f45, 0.80; fO, 0.20) [8] 
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The across-subjects results clearly showed that a majority of choiees in the 
domaio of gains were risk-averting, while a somewhat smaller majority of 
choiçes in the domaio of losses was risk-seeking. 

On an individual level, within-subject analysis revealed that in these two 
choiee problems, 11 and 7 subjects (out of 12) showed reversal of preferenee 
in choiee between the two versions (gains and losses). 

7. 
In a study reported by Schoemaker (1990) subjects were given the 

following prospects, formulated verbally: 

GAINS: ($50) 
MIXED: ($0) 
LOSSES: (-$50) 

($100, 0.50; $0, 0.50) 
($50, 0.50; -$50, 0.50) 
( -$100, 0.50; $0, 0.50). 

Individual risk preferences were investigated on the basis of the choices 
made. Furthermore, subjects had to answer three questions asking which sure 
amount (Certainty Equivalent), which probability to obtain a better outcome 
(Probability Equivalent), or which better outcome (Outcome Equivalent) would 
make them consider both alternatives equivalent. For each CE, PE and OE 
response, two different risk measurements were calculated. Results are quite 
consistent for the different ways to measure risk preferenee. 

In terms of aggregate preferences (across-subjects analysis) strong risk 
aversion was found for gain and mixed wagers. Risk-seeking was found for 
loss wagers, although less pronounced. This strongly supports prospect theory. 

"In terms of within-subject analysis, 42% of subjects fit the PT [prospect 
theory] prototype of being risk-averse for gain and mixed symmetrie gambles, 
and risk-seeking for losses" (Schoemaker 1990, p. 1460). Within-subject 
results are therefore less strong than across-subjects results. · 

8. 
The subjects in the study of Cohen et al. (1987) were 134 students. They 

had to choose between a risky prospect of FF 1000 with a known probability 
and a sure amount. Several sure amounts were given (ranging from FF 0 to FF 
1000 in steps of FF 50) and subjects had to indicate a preferenee for a sure 
amount, the risky prospect, or indifferenee. In this way individual risk 
preferenee was measured. The procedure was foliowed for several risky 
prospects with different probabilities. Identical choiee problems with negative 
outromes were also presented to the same subjects. 

Across-subjects results support prospect theory. However, within-subject 
analyses did not show strong support. Table 4 gives the results for a 
probability of 50%. At an across-subjects level, subjects behaved quite 
differently on the gain side than on the loss side. For example, on the loss side 
70% of the subjects are risk-seeking, whiie on the gain side only 32% are risk
seeking. However, within-subject analysis showed that only 28.5% of the 
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% subjects risk attitude on LOSS side: 

A verse Neutral Seeking Total 

GAINS 
A verse 6 5.5 28.5 40 

si de 
Neutral 1.5 9 17.5 28 
Seeking 3.5 4.5 24 32 

Total 11 19 70 100 

Table 4. Source: Table 3 of Cohen et al. (1987). In the original table, 
however, the indication of the GAIN and LOSS side were not 
stated correctly, which is obvious from oomparing Table 3 with 
Table 1 and Table 2 in the paper of Cohen et al. (1987). 

subjects reverse their preferenee in accordance with prospect theory (from risk
seeking on the loss side to risk-avoiding on the gains side). 

9. 
Laughhunn, Payne and Crum (1980) performed a study to measure 

managerial risk preferences. The subjects were 237 managers from 53 different 
firms in the U.S., Canada, West Germany, and The Netherlands. The assumed 
target level was always set at 0. In a "starting gamble", a subject had to make 
a choice between two alternatives. 

A: ( -$20, p; $0, 1 - p), with p 0.5 
B: (-$10) 

A decision-maker would then be presented with a series of further gambles 
involving various values of p until an indifference was indicated between the 
sure loss and the rlskier alternative. The series of further gambles depended on 
which choice was made by a subject in the starting gamble. In every pair of 
alternatives in this study the expected value was the same. 

Based on the indifference probability p0 , a measure a for the risk attitude 
could be determined. Fishburn (1977) demonstrated that the risk attitude for 
returns below the target level can be completely described by a non-negative 
parameter a. If a < 1, the decision maker will have a convex utility function 
for returns below the target, which is consistent with risk-seeking. If a > 1, 
the utility function will be concave in this region of return, which is consistent 
with risk aversion. Measurement of a, therefore, provides a method of 
assessing whether the decision-maker is a risk-seeker or a risk-averter for 
below target returns. For every subject, more than one value of a was 
measured since the procedure described above is repeated with different 
"starting gambles". 

Results show that 165 of the managers had a values that were consistently 
in the risk-seeking range (138, or 85%) or consistently in the risk aversion 



134 CHAPTER4 

range (27, or 15%) for all "starting gambles". These results strongly support 
the existence of risk-seeking behaviour for negative returns. In other words: If 
0 is the target level, risk-seeking behaviour is dominant for below target 
returns. This risk preferenee for below target returns beoomes less risk-seeking 
when ruinous loss outoornes are involved. 

10. 
In a study reported by Payne, Laughhunn and Crum (1984) managers from 

a variety of U.S. business firms were presented with a series of mutually 
exclusive investment projects. For each pair, they had to choose the project 
that they would prefer to imptement on hebalf of their company. Managers got 
information on the net cash flow in year 1 and in year 2. There was a 50% 
chance of one set of outoornes for net cash flow in year l and year 2, and a 
50% chance of another set of outoomes for net cash flow in year 1 and year 2. 
Results showed that risk aversion was dominant for those gambles with only 
positive cash flow possibilities. Faced with only negative cash flow 
possibilities, or at best zero cash flows, managers were mostly risk-seeking. 
See, for example, Table 5. 

Project 1 
50%: 50%: 

Year 1: $75 $0 
Year 2: $0 $200 

[53%] 

Project 1 
50%: 50%: 

Year 1: -$75 $0 
Year 2: $0 -$200 

[37%] 

Project 2 
50%: 50%: 
$75 $0 
$200 $0 

[47%] 

Project 2 
50%: 50%: 

-$75 $0 
-$200 $0 

[63%] 

Table S. Examples of multiperiod projects. Source: Payne, Laughhunn and 
Crum (1984). 

11. 
The study of MacCrimmon and Wehrung (1986) was based on 

questionnaires sent out to a large number of Canadian and U.S. business 
executives, of which 509 submitted usabie answers. 

In one part of the questionnaire, each manager was asked to respond to 
four hypothetical risky business situations. The executive was asked to assume 
the role of a newly appointed vice-president of a certain fictitious company. 
This role was described in detail. The executive was asked to respond to four 
questions. In each of the four questions there was a choice between a risky and 
a safe course of action. Each risky action had two possible outcomes, one 
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favourab1e and one unfavourab1e (compared with the sure outcome). The 
outoornes involved gains, losses or both (mixed). 

1. Lawsuit: A president of a subsidiary asks whether his firm should fight a 
threatened patent violation suit or settie out-of-court. 
MIXED: (a loss of $800,000 as the sure option) or (a loss of $1.6 
million, 50%; or $0, 50%, for the risky option) 

2. Customer threat: A big customer requests that his major oomperitor is not 
supplied, otherwise he will withdraw his business. 
LOSS: ( -$4 million) or ( -$3 million, 0. 75; -$7 million, 0.25) 

3. Union dispute: A president of a subsidiary asks for a time-and-motion 
study to be discontinued in order to avert a union strike. 
MIXED: (6.5% ROE) or (10% ROE, 0.40; -$200,000, 0.60). 

4. Joint venture: A head of a project team asks whether the project should 
be pursued independently or as a joint venture. 
GAINS: (14% ROl) or (22% ROE, 0.33; 10% ROl, 0.67) 

Three types of responses were requested. First, the executive was asked to 
specify in a memo whatever action he deemed appropriate on each item. The 
contentsof each memo was analysed and scored. Second, he was also asked to 
give a rating of his incHnation to take the sure or the risky action. Third, he 
was asked to assume that the likelibood of success for the risky action had not 
been specified and to state the lowest chance for which he would take the risky 
action. These numbers were called probability equivalences. Complete 
responses were obtained from 464 executives. The memo risk scores, the 
ratings and the probability equivalences of an executive were correlated within 
each of the four questions. 

The analysis was made across-subjects. Results showed that most managers 
were risk-taking for business decisions involving only losses. Risk aversion 
was common when only gains were possible: The managers were mostly risk
taking in the customer threat situation. Moderate risk-taking occurred in the 
lawsuit and the union dispute situations. Managers were predominantly risk
averse in the joint venture situation. 

Another part of the questionnaire concerned four hypothetical business 
investment gambles. The executive had the choice between (1) investing all his 
capital ex penditure budget in standard projects ( ones that would yield the usual 
rate of return), or (2) investing half of the budget in standard projects and the 
other half on a risky venture. The risky venture had a 50% chance of obtaining 
a zero rate of return and a 50% chance of obtaining a substantially higher rate 
of return than the standard rate of return. The executive was asked to specify 
the lowest rate of return on the risky venture (if successful) which would 
induce him to accept the risky venture. In subsequent choices the chances of 
loss changed from 50% to 10%, 30% and 40%. Risk attitude was measured by 
calculating the risk premium. 
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Results showed that risk attitude was related to "opportunities" and 
"threats". The researchers interpreted, also based on informal discussions with 
the executives, the gamble with the 50% chance of succeeding as a threat. An 
investment gamble offering a 90% chance of succeeding is a relative 
opportunity. The analysis was made across-subjects. Results showed that risk 
aversion (measured by the probability premium) increased, moving from a 
50% chance of loss toa 10% chance of loss (from threats to opportunities). 

To conclude, the study of MacCrimmon and Wehrung (1986) supports the 
implication of prospect theory that risk preferences are domain-specific. 

12. 
In the study of Levin et al. (1987) subjects (students) could decided 

whether to accept a gamble that required an investment of $20 and that 
provided a 15% chance of winning $150. This is this positive formulation. The 
negative formulation was statedas "Amount to be won: $150; 85% of losing 
$20 investment". A mixed formulation was also used. Across-subjects analysis 
showed significant effects of formulation. However, despite the greater 
statistica! power of the within-subject analysis, the effect· of formulation was 
not statistically significant. 

13. 
Maule (1989) used the Asian disease problem of Tversky and Kahneman 

(1981) and came up with the same results. Across-subjects analysis showed 
that in the "lives saved" formulation the riskless alternative was preferred most 
(10 out 12 times). In the "lives lost" formulation, the risky alternative was 
preferred most (7 out of 12 times). The results for the negative formulation 
are, thus, less pronounced. Within-subject analysis showed that 6 of 12 
subjects reversed their preferenee across the two versions of the problem. Not 
all of these reversals were made in the "right" direction (i.e., choosing the 
riskless alternative with the positive formulation and choosing the risky 
alternative with the the negative formulation). The results for the within
subject analysis are, thus, less supportive for prospect theory. 

14. 
The study of Fagley and Miller (1987) failed to replicate the results of 

Tversky and Kahneman (1981). Subjects had to choose between two possible 
treatments for cancer or they could express indifference. One treatment has a 
sure result to save part of the patients. The other treatment is more risky; there 
is a specific chance of everybody being saved and a chance that everybody 
dies. Outoornes were phrased either positively in terms of lives saved or 
negatively in terms of lives lost. Across-subjects analysis found a relationship 
between formulation and choice. However, the results differ from the results 
reported by Tversky and Kahneman (1981). First, it is noteworthy that about 
30% of the subjects were indifferent and considered the options to be equally 
attractive (or unattractive). Second, excluding subjects who were indifferent in 
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order to make the results comparable, the results were not different for the 
positive formulation but were different for the negative formulation. The risky 
treatment was chosen about as often as the riskless treatment, whereas the 
results of Tversky and Kahneman (1981) show that a majority of subjects 
(78%) selected the risky alternativefora negative formulation. 

15. 
The effect of presentation on choice was clear in a study of Van Schie and 

Van der Pligt (1990). They presented a series of three choice problems to 191 
subjects (students): one in the domain of human lives, one concerning money 
and a third problem concerning jobs. In each choice problem subjects had to 
choose between a risky option and a sure option. The formulation of 
alternatives was varied. Across-subjects analysis showed that a preferenee for 
the risky option is found if the alternatives are formulated only in terms of 
losses. A preferenee for the sure option is found if the presentation refers to 
both gains and losses. For all three choice problems the results are statistically 
significant. 

In a study of Hersbey and Schoemaker (1980a) (also reported in 
Schoemaker 1980, Chapter 7) such an effect of "context" was also 
demonstrated. A series of 18 choice problems was used. A subject had to 
choose between two unfavourable alternatives: a sure loss of S dollars or a 
gamble that involved a larger loss L with probability p and no loss (the null 
outcome) with probability 1 - p. The expected loss of both alternatives is 
equal, which means pL = S. In six questions, S was kept constant at -$10 
while varying p and L. In a second set of six questions, L was kept constant at 
-$10,000 while varying p and S. In a third set of six questions, p was kept 
constant at 0.01 while varying LandS. 

To examine the influence of the problem formulation, every choice 
problem was presented in two ways: 

(i) As a pure gamble, in which the certainty of being in a losing situation 
is highlighted: "You stand a p chance of losing L dollars, or you will lose S 

dollars with certainty." 
(ii) In an insurance context, in which it might appear that something is to 

be gained (protection): "You stand a p chance of losing L dollars, or you can 
buy insurance for S dollars to proteet you from this loss." 

Across-subject analysis demonstrated that in 15 of the 18 choice problems 
the insurance formulation led to more risk-averse behaviour. In 10 of the 
choice problems the differences were statistically significant. 

16. 
Thaler and Johnson (1990) investigated how risk-taking is affected by prior 

gains and losses. Subjects were given 8 gambles. Half the subjects received 
questions in a two-stage version. They were told that the first stage of the 
gamble had yielded an initia! outcome. In the second stage of the gamble the 
subject had to choose between a sure outcome and a gamble. For example, in 
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question 1 the initial outoome was set at $15 and the subject had to choose 
between a sure outoome of $0 and a gamble which yielded $4.50 or -$4.50 
with even probabilities. The other half of the subjects received questions in a 
one-stage format. Por every one-stage question the outoornes were equal to the 
combined outoornes of the corresponding question in the two-stage format. Por 
example, question l in the one-stage format concemed a choice between a sure 
outoome of $15 (= $15 + $0) and a gamble which has an outcome of $19.50 
(= $15 + $4.50) with probability 0.5, and an outoome of $10.50 (= $15 -
$4.50) with probability 0.5. 

The results suggest that after prior losses it is crucial whether subsequent 
outoornes offer an opportunity to break even. If no such opportunity exists, 
gambles that risk additionallosses are averted. If a sure outcome yields break
even, then the sure outoomeis preferred. If the sure outcome is not sufticient 
to break even, but if the gamble offers that opportunity, risk-seeking results. 
Results also suggest that prior gains induce risk-seeking as long as potential 
subsequent losses are smaller than the original gain. 

17. 
Kim (1992) performed an experiment in which subjects had to set a budget 

of billable hours as a pubtic accountant to complete an auditing job. The 
relevant performance was the difference between actual and budgeted hours 
(variance). The subject could choose the risky alternative and set a tight 
standard. This had even chances of a yielding a favourable or an unfavourable 
variance. The subject could choose a sure altemative, yielding an (almost) zero 
variance. In the loss condition an unfavourable varianee was accrued. In the 
gain condition the subject had a favourable varianee prior to the completion of 
the audit job. Across-subjects analysis showed that subjects preferred the safe 
budget over the tight budget in the gains condition, but that they were 
indifferent in the loss condition. 

18. 
In study reported by March en Shapira (1987), risk preferences in relation 

to overall performance was investigated. This study was based on interviews 
with 50 American and Israeli executives. It appears that managers make a 
comparison between some performance and an aspiration level for it. These 
managers believed that fewer risks would be made when things were going 
well. If one is above a performance target, the primary focus is on avoiding 
actions that might place one below it. This leads to relative risk aversion, 
especially if one is barely above the target. Por decision-makers who are, or 
expect to be, below the performance target, the desire to reach the target 
focuses attention in a way which generally leads to risk-taking. At the same 
time, there is a strong attitude that survival should not be risked. If 
performance is close to the survival level, managers place more attention on 
the dangers of risky altematives. 
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On an aggregate level, Fiegenbaum and Thomas (1988) studied the 
relationship between risk and performance. Risk was measured as the varianee 
of Return On Equity (ROE), performance as the average ROE. The 
relationship between risk and return was analyzed for a set of firms and 
industries for the 1960-79 time period. When a target ROE was introducedat 
either the firm or industry level, risk and return are negatively correlated for 
below-target firms and positively correlated for above-target firms, regardless 
of the period or the underlying environmental conditions. 

19. 
In a different context, Varadarajan et al. (1992) suggested that "distinctions 

between the uncontrollable and controllable environmental aspects are often 
blurred and arbitrary''. Therefore, many strategie marketing tools have 
deterministic biases because they assume wrongly that the market environment 
is fixed and uncontrollable. 
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Experimental design 

In Chapter 3, three hypotheses were formulated regarding under which 
conditions a manager will follow a full cost approach and under which 
conditions a manager will follow a relevant cost approach. Hypothesis 3 was 
discussed in more detail in Chapter 4. The hypotheses were tested in an 
experiment in which experienced managers participated. The managers were 
asked to take fictitious capacity utilisation decisions. In the formulation of 
these decisions specific conditions were varied. The design of this experiment 
is described in this chapter. 

The structure of this chapter is as follows. In Section 1 it is discussed 
which conditions are included in the experimental design. An introduetion to 
the experiment is given in Section 2. Section 3 discusses how it was 
determined which approach the managers had followed. Two trade-offs are 
important in the experimental design used bere. The first trade-off concerns the 
choice between a within-subject design and an across-subjects design. This is 
addressed in Section 4. The second trade-off concerns the decision of whether 
to provide information on alternative outcomes and probabilities. This is 
discussed in Section 5. The apportionment of the cases to the partleipants is 
discussed in Section 6. The conclusions are in Section 7. 

1. FURTHER SELECTION OF RELEVANT CONDIDONS 

In the experiment, notall cells [1]-[8] (see Figure 13 in Chapter 3) are be 
taken into account to test the hypotheses. In this section it is explained why 
cells [1], [2] and [6] are left out. 
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The theoretical explanation of a full cost approach specifies that the 
presenee of eertainty (Hypothesis 1) or reversibility (Hypothesis 2) means that 
there is no reason to follow a full cost approach. It is possible to focus on 
those eells in which there is "only" eertainty (but no reversibility) and eells in 
which there is "only" reversibility (but no eertainty). If a relevant cost 
approach is found in those eells it is concluded that under conditions of 
certainty and reversibility-cells [l] and [2]-a relevant oost approach also 
will be followed. In that case, there is no reason to take into account cells [l] 
and [2] from a theoretical point of view. This means that Hypothesis 1 would 
tested on basis of cells [3] and [4], and Hypothesis 2 would be tested on basis 
of cells [5] and [6]. Nevertheless, a further reduction of cells is possible. 

Cells [3] and [4] are not equally interesting. In both cells a relevant cost 
approach is expected. However, from a theoretical point of view there is a 
reason to believe that the hypothesis bas a higher chance of being rejected in 
cell [3] than in eell [4]. Why is that? If managers have any incHnation to 
follow a full cost approach (opposite from the hypothesis) in eells [3] and [4] 
and want to reject an activity with an unsatisfactory gross margin, they can do 
so at a lower risk when the activity is postponable as compared to when the 
activity is not postponable. The activity is postponable in eell [3], but not in 
eell [4). Therefore, for cell [3] there is a higher chance that the activity will be 
rejected when the gross margin is unsatisfactory. Por the same reason, cell [5] 
is more interesting than cell [6] because it is more critical. 

Before initiating the experiment, the plan was to test the hypotheses on 
basis of eells [3], [5], [7] and [8], first. However, while conducting the 
experiment it became clear that there was another reason to include, at least, 
eell [4]. Subjects found the condition that the activity was postponable, as 
formulated in cells [3], [5] and [7], to be unrealistic. They explicitly expressed 
this in some instances. It was feit by the experimenters that this might weaken 
the validity of the results. Por this reason, cell [4] was included in the design. 
However, eell [6] was not included in the design. The reason is that results for 
this cell were so evident that additional evidence to support these findings was 
not required. 

In conclusion, cells [3], [4], [5], [7] and [8] are included in the design to 
test the three hypotheses formulated in Chapter 3. 

2. THE EXPERIMENT 

The objective of the experiment was to test whether a relevant oost 
approach or a full oost approach would be followed depending on partienlar 
oonditions specified by the hypotheses. Sinee controlling the relevant 
conditions was important, an experimental approach was most appropriate. In 
the literature, Bums (1968) stated that an experimental approach was very 
promising to "leam more about the factors that influenee a decision-maker's 
perception of the relevanee of accounting information" (Bums 1968, p. 479). 
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More recently, the use of experiments for accounting has been discussed by, 
for instance, DeJong and Forsythe (1992), and Boatsman et al. (1992). The use 
of "real" managers in an experiment has been advocated recently by Griffm 
and Kacmar (1991). 

2.1. The experimental task 

Decision problems are given to the subjects participating in the 
experiment, who are experienced managers working in industry. In each 
decision problem the manager is asked to take the role of General Manager of 
a fictitious company. Some information about that company is given. As 
General Manager, the participant has to make a fictitious capacity utilisation 
decision which concerns whether to accept a contract for producing and selling 
a particular amount of a product. The words "decision problem" and "case" 
are being used interchangeably bere. The cases are included in Appendix 1. 

The decision problems used in this experiment are quite different from the 
kind of decision problems which are typically used in experiments described in 
the literature. Reeall from Chapter 4 that in most experiments subjects are 
given simpte choice problems with known outcomes and probabilities. In the 
experiment discussed here, such a method could be as follows. The manager 
must decide upon accepting a contract with contribution margin cm. An 
alternative option would be described, either a better contract or capacity cost 
reduction, with value (cm + h). The probability p of obtaining the better 
option would be given. The decision problems used in the experiment in this 
study are different, however. Under conditions of uncertainty, alternative 
contracts and probabilities are not given. It is stated that if the contract is not 
accepted "better contracts may or may not be available" and "capacity costs 
may or may not be avoidable". The manager has to judge whether a better 
contract is possible and she or he has to estimate the probability of obtaining 
such a contract. The researcher does not know these implicit estimates. This 
has some implications for the experimental design which are discussed in 
Section 5. 

2.2. The independent variables 

The independent variables have been specified in Chapter 3: certainty/ 
uncertainty, reversibility/irreversibility, postponement possible/impossible, 
introducing/continuing. In the cases, these variables are constructed as follows: 

- There is either certainty or uncertainty about whether a contract with a 
higher contribution margin can be obtained. There is either certainty or 
uncertainty about whether capacity costs can be avoided if the contract is 
not taken. 
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• The contract is either binding for two years (irreversible activity) or not 
binding (reversible activity). 

• The contract has to be accepted either within six months (postponement is 
possible) or immediately (postponement is not possible). 

• The decision concerns either making a new contract (introducing) or 
renewing an existing contract (continuing). 

These four variables are used at two levels, producing sixteen 
combinations. As explained in Cbapter 3 (see Figure 13), a combination of the 
first three variables is referred to as a "cell". All sixteen combinations can be 
notated by also adding "I" or "C" to a cell number to indicate the value of the 
fourth variable. A complete set of the four variables is referred to as a 
condition such as [4] I. 

In Chapter 3 it was also explained that the empirical study will be limited 
to production activities (excluding activities of changing working methods). It 
was also explained that the study is limited to situations where the relevant cost 
approach suggesls that the activity should be accepted. These Iimitations are 
constructed as follows: 

• The contract involves producing and selling a certain amount of a product. 
• Capacity is available to accept the contract. No specific other activities with 

a higher contribution margin are known. 

2.3. Contextual information 

Some "contextual" information is provided in addition to the information to 
construct the independent variables. This contextual information is required 
because the participating manager bas to adopt the role of General Manager of 
a company which is new to him or her. This requires some information to set 
the context. Information is provided on: the produels of the firm, last year's 
total sales and profit, the number of employees, and the exports. The necessary 
condition that such information must be presented bas an important 
consequence for the experimental design. This is discussed in Section 4 of this 
chapter. 

An important objective in writing the cases bas been to minimize the 
influence of contextual information. For this reason, the decision problems 
posed to all of the managers involved the same four companies: 

1. A company producing glass produels like bottles, jars, vases and bowls. 
(This company is used in the contract under condition [3] I; [4] I; [5] C.) 

2. A firm that supplies transport and distribution services (for the contract 
under condition [3} C; [4] C; [5] I). 

3. A firm that produces metal products and is specialized in very accurately 
cutting sheet metal (for the contract under condition [7] I; [8] I). 
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4. A company producing passive electronic components (for the contract under 
condition [7] C; [8] C). 

These four companies should be fairly similar in several respects: the 
profit/turnover ratio, the turnover per employee, the variabie costs of the 
contract as a percentage of total costs, the turnover of the contract as a 
percentage of total turnover, the profit/turnover ratio of the contract, etc. 
(However, when reading the cases in the appendix, the reader might notice that 
some cases have deviant values on one of these factors. This issue is dealt with 
in the Discussion Section in Chapter 6.) 

The profit margins of the companies are quite low (3.43%; 3.75%; 
6.00%; 6.00%). This is because the profit margins of the companies are 
approximately equal to the positive gross margins of the contracts. The 
absolute values of the negative gross margins are also approximately equal to 
the total profit margins of the companies. The trade-offis the following. On 
the one hand, one would like to have a total profit margin which is neither 
extremely good nor extremely poor, for instance, 10%. On the other hand, one 
would like to have a small difference between the two versions for each case 
(the version with the positive gross margin and the version with the negative 
gross margin). These two objectives are contradictory. If the positive gross 
margin is + 10%, then the negative gross margin is -10%, this gives a 
difference of 20% between the two versions. If this difference is small, for 
example, 6%, then the positive gross profit margin can be only +3%. Por 
reasons which will be explained in Section 5, the latter objective was 
considered more important and as a consequence the profit margins of the 
contracts and, thus, of the companies are quite low. 

3. MEASURING THE APPROACH FOLLOWED 

A main point of the experimental design is to determine whether a 
manager follows a relevant cost approach or a full cost approach. This topic is 
discussed in Sec ti ons 3 and 4. Crucial in these sections is the distinction 
between a "satisfactory" and un "unsatisfactory" gross margin. The values 
which were actually used in the experiment to construct this contrast are 
discussed in Section 4.3. To start with, two designs are discussed which were 
not used in the present study. 

3.1. Looking at decisions resulting from an unsatisfactory gross margin 

As explained above, in every case the relevant cost approach suggests 
accepting the contract. Suppose that the contract has an unsatisfactory gross 
margin, which means that the full cost approach implies that the contract 
should not be accepted. The decision to not accept the contract could be 
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interpreted as a full oost approach and the decision to accept the contract as a 
relevant oost approach. The design would then be to give a case with an 
unsatisfactory gross margin for every condition and to examine whether the 
decision agrees with the hypothesized strategy. 

This design is not appropriate, however. Consider the decision to not 
accept the contract. Two different explanations with COntradietory implications 
are possible. One explanation is that the contract is not accepted because the 
gross margin is unsatisfactory. This is a full oost approach. However, another 
explanation is that the co,ntract is not accepted because the manager expects 
that a better contract is obtainable, even though such a contract is not 
specifically known. This is a relevant oost approach. In other words, although 
on the basis of the available information the relevant oost approach suggests 
accepting the contract, the expectation of the manager may still be different. 

The problem with this design, which implies that only the final decision is 
known for the situation that the gross margin is unsatisfactory, is that the 
motivation of the decision-maker is not known. This suggests another design. 

3.2. Analyzing verbal explanations 

Verbal protocol analysis could be another way to determine the decision 
rule used by the manager.1 The manager could be to asked to think aloud. The 
arguments used by the manager could be analyzed to see whether they are in 
line with a relevant cost approach or with a full oost approach. Does the 
manager base bis decision upon wbetber the gross margin is considered to be 
satisfactory/unsatisfactory, or does the manager base bis decision on 
expectations of better contracts and capacity cost savings? 

This design was not used for the following reason, bowever. It was 
expected that a manager would use the arguments from both approaches. 
Consider a contract with a unsatisfactory gross margin. The contract is 
irreversible and there is uncertainty. The manager migbt give the following 
arguments: 

"I will not accept this contract. I don't like a negative gross 
margin. Besides, I think a better contract with a positive gross 
margin should be possible." 

In fact, managers frequently gave such comments during the experiment. The 
problem here is that it is impossible to determine whicb approach the manager 
actually followed.2 On the one hand, the gross margin is mentioned as a reason 
to notaccept the contract. This is afull cost approach. On the other hand, it is 
mentioned that this contract sbould not be accepted because a better contract 
seems possible. This is in line with a relevant cost approach. Which argument 
has been the deciding factor? Directly establishing whicb strategy a person bas 
foliowed seems to be impossible. 3 
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3.3. Comparing decisions for a satisfactory and an unsatisfactory gross 
margin 

The economie approach used can be determined in the following way for 
each condition in the experiment. For each condition there are two cases. One 
case has an unsatisfactory gross margin, the other case bas a satisfactory gross 
margin. Comparing the decisions for both cases makes it clear which economie 
approach bas been followed under a particular condition: 

- If the decisions for both cases are significantly different, while the only 
difference is the gross margin being unsatisfactory or satisfactory, then it is 
concluded that the gross margin has been the decisive factor. A full cost 
approach has been followed. 

- If, on the other hand, the decisions for both cases are not significantly 
different, then a relevant cost approach has been followed. 

In the next section, this design is discussed in more detail. 

4. WITRIN-SUBJECT VS. ACROSS-SUBJECTS DESIGN 

An important choice must be made between within-subject or across
subjects comparison. This choke involves a trade-off which is discussed in this 
section. 

4.1. Advantage of a within-subject design 

The advantage of a within-subject design is that individual decision 
reversals can be identified. A full cost approach then means that an individual 
manager reverses his or her decision if the gross margin is changed from 
unsatisfactory to satisfactory, and vice versa. On the other hand, individual 
non-reversal implies a relevant cost approach. A within-subject design yields 
data as presented in Table 6 (the numbers are fictitious). C indicates the 
number of persons who do NOT accept the activity with an unsatisfactory 
gross margin, but who accept the activity with a satisfactory gross margin. To 
establish a full cost approach, we are interested in C. To establish a relevant 
cost approach, we are interested in A and D, i.e., people who do not reverse 
their decision depending on the gross margin being unsatisfactory or 
satisfactory. 

An the across-subjects design is less critica! than a within-subject design. 
Reeall from Chapter 4 that in empirica! studies in the literature across-subjects 
analysis usually supports prospect theory more strongly than within-subject 
analysis. The reason is that across-subjects analysis results can be explained by 
a wide range of individual reversals (Hershey and Schoemaker 1980b). If an 
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Condition X Unsatisfactory gross margin 

# NOT accepting # Accepting 

Satisfactory # NOT accepting A B 3 
gross 

# Accepting margin c D 15 

"#" = number of times 9 9 18 

Table 6. The data similar to those presented in this table are available when 
a within-subject design is used. A full oost approach is measured by 
the number of individual decision reversals C. A relevant oost 
approach is measured by the number of non-reversals A and D. 

across-subjects design is used, only the marginals of Table 6 are available as 
displayed in Table 7. The across-subjects design does not tell us how many 
individuals switch from NOT accepting to accepting when the gross margin 
changes from unsatisfactory to satisfactory (C). In fact, the scores as displayed 
in Table 7 can be explained by a wide range of numbers of individual 
reversals. 

- Cis at least 6. Suppose that all of the "accepters" for a satisfactory gross 
margin also are "accepters" for the unsatisfactory gross margin. Then 6 
"non-accepters" for the unsatisfactory gross margin must have to become 
"accepters" for the satisfactory gross margin, in order to arrive at a total of 
15 "accepters". 

- Cis 9, at most, because there are 9 "non-accepters" for the unsatisfactory 
gross margin, and this is the maximum number that could beoome 
"accepters" for the satisfactory gross margin. 

Despite the advantages of using a within-subject design, the experiment in 
this study was not carried out in accordance with such a design. The within
subject design bas one serious drawback with respect to the present situation, 
which is discussed inSection 4.2. 

4.2. Disadvantage of witbin-subject design 

Use of the within-subject design would have a serious disadvantage with 
respect to internal validity if used in the present study. Two different cases 
would need to be used for each partjeular condition, one with a satisfactory 
gross margin and another with an unsatisfactory gross margin. This would 
introduce a variety of different circumstances in addition to satisfactory versus 
unsatisfactory gross margin. This would not result in any difference with 



Conditions X 

Case with unsatisfactory 
gross margin 

Case with satisfactory gross 
margin 

# NOT accepting: 

9 

3 
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# Accepting: 

9 

15 

Table 7. The data as presented in this table are derived from an across
subjects design. The degree to which a full cost approach is used 
can be evaluated based upon the difference in the distribution of 
decisions for unsatisfactory and satisfactory answers. The numbers 
are only an example. 

regard to independent variables, but there would be a difference with regard to 
other circumstances which might influence the decision. For instance, if the 
unsatisfactory gross margin case involves glass products of a large company 
and if the satisfactory gross margin case involves metal products of a smalt 
company-these are not independent variables-then the results may still be 
influenced by such differences. As argued above, it is not possible to leave out 
such contextual information. 

The trade-off should be clear. On the one hand, the internat vatidity of the 
experiment is strengthened by a within-subject design since individual decision 
reversals can be identified. On the other hand, the internat validity of the 
experiment is weakened by such a design since differences between cases could 
influence the results. The design choice which was used in the present study is 
discussed in Section 4.3. 

4.3. Reasoos for preferring the across-subjects design 

In the present study an across-subjects design was used for several reasons. 
First, the influence of contextual information on decisions was difficult to 
predict, but nevertheless could be critical. It was difficult to foresee 
beforehand how much attention the managers would pay to the contextual 
information and how much "noise" this would introduce. The experiment was 
conducted with experienced managers who had to make imaginary decisions. 
The greatest risk of the experiment was believed to be "How will themanagers 
react to this task?" To reduce the disturbing influence of contextuat 
information, an across-subjects design was preferred. 

Second, actuatly detecting a sufficiently large number of individual 
decision reversals was considered to be difficult. To identify an individual 
decision reversal one must first assess the individuat's aspiration level. Then 
one case is assigned a gross margin below this aspiration level and another 
case is assigned a gross margin above this level so that decision reversal can 
be observed when the aspiration level is crossed. In this way, the decision rule 
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used under a particular condition could be established. Assessing each 
manager's aspiration level requires applying some sort of test. This was oot 
considered to be feasible, however, since the managers would probably not be 
willing to cooperate. It would also take too much of the manager's time. 
Therefore, a zero aspiration level was used: an unsatisfactory gross margin 
was constructed as a negative gross margin; a satisfactory gross margin wa~ 
constructed as a positive gross margin. This procedure reduced the chance of 
detecting an individual decision reversal. Suppose that the aspiration level of 
an "optimistic" manager is, in fact, above the positive gross margin used. For 
this particular manager both the case with the negative gross margin and the 
case with the positive gross. margin have an unsatisfactory gross margin. 
Individual decision reversal will oot occur and a full oost approach can, thus, 
never be identified. On the other hand, suppose that the aspiration level of a 
"pessimistic" manager is below the negative gross margin used. For this 
particular manager the gross margins of both the case with the negative gross 
margin and the case with the positive gross margin are satisfactory. Again, an 
individual decision reversal will not occur. 

To summarise, the applicability of a within-subject design is restricted 
since the cases cannot be adapted to the personal aspiration levels of the 
participating managers. Furthermore, the within-subject design increases the 
influence of contextual information which is considered unpredictable and 
critical. 

4.4. The across-subjects design 
i 

In the across-subjects design there is only one case for each condition. The 
case exists in two versions: one with a negative gross margin and one with a 
positive gross margin. (In both versions the contribution margin is positive.) 
The decisions for both versions are compared (Table 8). A Fischer's Exact test 
(one-tail) will be used to determine whether the decisions for the negative 
gross margin are significantly different from the decisions for the positive 
gross margin. 

Unknown individual aspiration levels are still a problem. First, a 
participant may consider a contract with a positive gross margin, nevertheless, 
to be unsatisfactory. Or a participant may consider a contract with a negative 
gross margin to be satisfactory. This weakens the statistkal power of the 
experimental design in the following way. If the managers follow a full oost 
approach, then it is expected that contract will be accepted more often when 
the gross margin is positive than when the gross margin is negative. Suppose 
that a manager does not accept an activity with a positive gross margin because 
she or he considers this margin to be unsatisfactory. This is a full oost 
approach but the chance of finding a statistically significant effect is reduced. 
Suppose that a manager accepts an activity with a negative gross margin 
because she or he considers this margin to be satisfactory. As above, this is 



Case for condition X 

Version with NEGATIVE 
gross margin 

Version with POSIDVE 
gross margin 

Number of times 
NOT accepting: 
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Number of times 
accepting: 

< In these jour sections the 
scores are written. > 

Table 8. Based upon this table it can be assessed whether the capacity 
utilisation decision under condition X has been made following a 
relevant cost approach or a full cost approach. 

also a full cost approach but the chance of finding a statistically significant 
effect is reduced. 

Second, unknown individual aspiration levels weaken the statistkal power 
in another way. Suppose that a manager considers the negative gross margin to 
be unsatisfactory. However, since his individual aspiration level and his 
estimate of a better contract are unknown, it is possible that in his judgement a 
better contract would also be unsatisfactory. This managers then perceives the 
decision as a choice between a sure loss and a potentiall smaller loss. For this 
choice, risk preferences are ambiguous, as was analyzed in Chapter 4, Section 
4.3. This point will again be considered in the Chapter 6 where the results of 
the experiment are discussed. 

5. ALTERNATIVE OUTCOMES AND PROBABILITIES 

A second trade-off in the experimental design is whether alternative 
contracts and the probabilities of obtaining these contracts are provided in the 
cases. It was decided to not provide this information, which is the result of a 
trade-off discussed in this section. 

Providing alternative contracts and probabilities would strengthen the 
internal validity of the experiment. Suppose that the managers make 
significantly different decisions for a positive gross margin than for a negative 
gross margin. It is concluded they have followed a full cost approach. 
Nevertheless, it is possible that a relevant cost approach would also lead to 
different decisions. This is demonstraled by the inequalities below. The 
contract with the negative gross margin has a certain contribution margin 
denoted cmneg. (The index "neg" does not mean that the contribution margin is 
negative, but that the corresponding gross margin is negative.) The contract 
with the positive gross margin bas a certain contribution margin denoted cm""". 
Uncertainty can be taken into account by calculating expected values and it can 
be determined using a relevant cost calculation whether the decision to accept 
or to not accept has the highest value. It is possible that the contract with the 
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negative gross margin is not accepted while the contract with the positive gross 
margin is accepted. 

Not accept contract with 
negative gross margin: 

p(cm114 + h) > C~nnq 

h > [(1 - p) + P]Cinnq 

Accept contract with 
positive gross margin: 

A P(CTrtp". + h) < cm""" 

11. h < [(1 - p) + p]CTrtp". 

[(1 - p) + p]c.m...c < h < [(1 - p) + p]c~npco (9) 

Inequality (9) demonstrates that if the potential improvement h is between the 
high and the low contribution margin, then the managers would make opposite 
decisions when following a relevant cost approach. The contract with the 
positive gross margin would be accepted much more often than the contract 
with the negative gross margin. Providing alternative contracts and 
probabilities would make it possible to choose values regarding h and p such 
that inequality (9) is not true. The "danger" of not providing this information 
is that the managers make impHeit estimates of potential better contracts and 
probabilities which could make inequality (9) true. Then it is not completely 
clear whether significantly different decisions are the result of a full cost 
approach or a relevant cost approach. 

There is also an advantage of not providing alternative contracts and 
outcomes. This strengthens the extemal validity of the experiment since in 
practice such information is mostly not available. Uncertainty in practice 
means often means that a manager knows that better contracts (how much 
better?) may or may not be available. 

The trade-off should be clear. In the present study much value was placed 
on realistic experimental conditions. For that reason, senior managers from 
industry were asked to participate, contextual information was provided and no 
alternative contracts and probabilities were provided. To prevent inequality (9) 
being true, the difference between two versions of the case (with the negative 
and the positive gross margin) was kept smalt. The gross margin was chosen 
only slightly negative or only slightly positive. Therefore, the difference 
between the contribution margins of the two contracts was also smalt and the 
chance that a manager had an impHeit estimate of h being just within this 
difference can considered to be negligible. 

6. PACKAGES AND SEQUENCES OF CASES 

The following considerations seem relevant when apportioning cases to the 
participants. (Recall that five cells are involved, namely, [3] [4] [5] [7] and 
[8], which gives ten conditions because in every cell the decision may involve 
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Package # 2 3 4 

1. 6 [3] I - [3] c- [7] I+ [7] c + 
2. 6 [4] I - [4] c- [7] I+ [7] c + 
3. 6 [5] I- [5] c- [7] I+ [7] c + 
4. 6 [3] I - [3] c [8] I+ [8] c + 
5. 6 [4] I [4] c- [8] I + [8] c + 
6. 6 [5] I - [5] c- [8] I + [8] c + 
7. 6 [3] I+ [3] c + [7] I [7] c-
8. 6 [4] I+ [4] c + [7] I - [7] c-
9. 6 [5] I + [5] c + [7] I- [7] c-

10. 6 [3] I+ [3] c + [8] I - [8] c 
11. 6 [4] I+ [4] c + [8] I - [8] c 
12. 6 [5] I+ [5] c + [8] I [8] c-

72 participating managers 

"#" = the number of managers who get a partienlar package. 

Table 9. Apportionment of the cases to the participants 

introduetion or con tinnation of an activity. This is denoted as, for example, 
[3] I, or [3] C.) 

First, to persuade many managers to participate, not more than 60 minutes 
are available. This permits only four cases per manager. (Some time is also 
needed for the introduetion and totalk afterwards.) 

Second, the total task should not be boring to ensure serious participation. 
In some cells the decision problem is easy, either because there is certainty 
(cells [3] and [4]) or because the contract is reversible (cell [5]). In cells [7] 
and [8] the decision problem is more difficult because there is uncertainty and 
the contract is not reversible. To ensure that the task is stimulating every 
manager gets two easy decision problems, from cells [3], [4] or [5] and two 
difficult decision problems from cells [7] or [8]. 

Third, cell [3] is evenly combined with [7] and [8]. The same goes for 
cells [4] and [5]. 

Fourth, the total task should be realistic and involve not only contracts 
with a negative gross margin. Therefore, every manager gets two positive 
versions of contracts and two negative versions of contracts. Notation: 
Consider, for example, the contract under condition [3] I. The version of this 
contract with the negative gross margin is denoted [3] I -, while the version 
of this contract with the positive gross margin is denoted [3] I +. 

These considerations give twelve packages, see Table 9. Table Al-l in 
Appendix 1 makes it clear that in this way each participant is given the same 
four companies, as said in Section 2.3 of this chapter. 
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Every package is used six times in six different sequences: 

First sequence: 2 3 4 1 
Second sequence: 4 1 2 3 
Third sequence: 3 2 1 4 
Fourth sequence: 1 4 3 2 
Fifth sequence: 1 3 4 2 
Sixth sequence: 2 4 1 3 

7. CONCLUSIONS OF CHAPTER 5 

The hypotheses formulated in Chapter 3 were tested in an experiment with 
experienced managers who were required to make several fictitious capacity 
utilisation decisions. Each decision concemed whether to accept a sales 
contract. The economie approach used by the managers was evaluated in the 
following way. There are two versions of the sales contract, one with a 
positive gross margin and one with a negative gross margin. The decisions 
made for both versions are compared across-subjects in order to find out 
whether the gross margin being negative or positive results in significantly 
different decisions. This is interpreted as being a full oost approach. 

A within-subject design was not chosen since this would require adjusting 
the contracts to individual aspiration levels. This does not seem to be feasible. 
Furthermore, in a within-subject design it is not possible to use an identical 
contract in two versions (which only differ with respect to gross margin). Such 
a design requires two different contracts. This would weaken the intemal 
validity since other differences in the contracts besides gross margin could also 
influence decisions. 

Decisions can be biased by the sequence and by the package of the cases 
presented to the managers. In the design, these effects are neutralized. 

NOTES TO CHAPTER 5 

1. 
Por example, Maule (1989) conducted an analysis of verbal protocols on 

the "Asian disease" problem of Tversky and Kahneman (1981) discussed in 
Chapter 3. 

2. 
For example, the studies of Fischhoff (1983), Van Schie and Van der Pligt 

(1990) demonstraled that is very difficult to empirically measure how people 
analyze and frame a decision problem and to relate this to the choice they 
make. 
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3. 
An alternative approach would be to ask the manager which factor is really 

decisive for him or her. However, it should be expected that the manager 
cannot accurately formulate this. Stahl and Zimmerer (1984), for example, did 
an experiment with fictitious cases and experienced managers. The objective 
was to analyze a different type of decision, namely, decisions of executives on 
the acquisition of firms. They asked participants to indicate the importance 
they believed they placed on each of six criteria. The actual decision weights 
could also be calculated on basis of the concrete decisions made. They found 
significant differences between what the decision-makers said was important 
and what their decisions indicated to be the relative decision weights. They 
concluded that decision-makers had poor insight into their own decision 
policies. 



CHAPTER6 

lmplementation, results and discussion 

In this chapter, the implementation of the experiment is described. The 
process of getting managers to participate is reported. Also, the proceedings 
during the sessions with the managers are described. Two objectives were of 
cardinal interest during the implementation: (1) to convince a sufficient number 
of managers to participate, and (2) to neutralise the forced, experimental 
setting in order to simulate a decision process which would be as natura! and 
uninhibited as possible. The implementation is described in Section 1. 

In this chapter the results of the experiment are also reported. In Section 2, 
the results are given for each of the three hypotheses. These results are 
discussed in Section 3. 

1. IMPLEMENT A TION 

Section 1.1 describes the process of selecting participants. Some 
characteristics of the participating managers are presented in Section 1.2. The 
procedure foliowed during the interview sessions is described in Section 1.3. 

1.1. Selection of participants 

The cooperation of experienced managers was sought for the experiment. 
The participant profile called for persons with a general management 
experience or experience in a similar, broad management function. It this way 
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it could be assumed that each participant would be able to identify with the 
role of General Manager of a company, with responsibility fortotal profit. 

Furthermore, the participant profile called for an education at the HBO or 
WO level in the Dutch educational system (comparable to a Bachelor's or 
Master's degree). This was specified to reduce the risk of a participant 
becoming annoyed by the artificial context of a fictitious company and a 
fictitious decision situation. 

U se of intermedianes 

Reeruitment of managers started in February of 1992. Colleagues at the 
university and acquaintances in industry were asked to act as intermediaries. 
They were asked whether they were prepared to facilitate in finding 
partleipants for the experiment. If they agreed, they received a letter briefly 
specifying the participant profile and the purpose of the experiment. The 
purpose of the experiment was explained only superficially to the 
intermediaries, both in conversations and in the letter, to prevent any 
participating manager from getting too much information ahead of time. 

Twenty-one intermediaties assisted, six from industry and 15 from the 
university. The intermediaties were requested to provide narnes of managers 
whom they thought might be willing to participate. They provided the narnes 
of 76 potential participants, all male. 

Approaching the potential partielpants 

The managers were approached as follows. In most cases, the intermediary 
person contacted "his" or "her" managers to ask whether the manager had any 
objections to having bis name passed on to the university, or to inform the 
manager that bis name had been given to the university and that the manager 
would be approached. 

A "recruitment letter" was written to all managers in which the name of 
the intermediary person was also mentioned. (In the reeruitment letters to 15 
managers no intermediary person was mentioned since the manager would not 
have known that person.) The reeruitment letter supported the most important 
practical objectives of the implementation. The first objeetive was to convince 
a sufficiently large number of managers to participate. This objective was 
incorporated in the reeruitment letter in the following ways: 

- The reeruitment letter made it clear that the manager was approached 
because of his experience and position. 

- If possible, the name of an intermediary person was mentioned. 
- An appointment lasting only 45 minutes was requested. 
- The researchers could come to the manager; he did not have to come to the 

university. 
- The appointment could be scheduled either during the day or in the evening. 
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The second objeetive was to neutralise the forced, experimental setting in 
order to simulate a deeision process which would be as natural and uninhibited 
as possible. 1t seemed important, therefore, to make absolutely sure that it 
would not be a surprise for the participating manager that fictitious deeisions 
would be used conceming an imaginary company. This was made clear in the 
reeruitment letter. Furthermore, words with a "artificial" or "theoretical" 
undertone like "experiment" (in Dutch: "experiment") and "subjeets" (in 
Dutch: "proefpersonen") were not used. Instead, words such as "study" (in 
Dutch: "onderzoek") and "participants" (in Dutch: "deelnemers") were used. 

In addition to the use of intermediaries, this author asked five managers 
whom he knew personally. All five agreed to participate. In total, 81 managers 
were asked (these five plus 76 via intermediaries) and 72 managers 
participated. 

Scheduling and confirming the appoiruments 

After reeeiving the reeruitment letter, many of the managers (or their 
secretaries) contacted the university. The remaining managers (or secretaries) 
were called by the researcher. (In some cases it took several phone calls before 
the manager had made a deeision of whether to participate.) When a manager 
agreed to participate, an appointment was made. All appointments took place 
in the period of March-June, 1992. Four appointments were at the university. 

After making the appointment, a confirmation letter was sent. It was 
considered important to be very explicit about the fictitious character of the 
manager's task to prevent any irritation which could otherwise arise from an 
unexpected situation. Therefore, this confirmation letter was explicit about two 
things: (1) It was, again, clearly stated that fictitious deeisions in a imaginary 
company would be discussed; (2) It was stated explicitly that the precise 

Function Frequency Percentage 

General manager 43 60% 

Operations manager 10 14% 

Owner + general manager 7 10% 

Marketing & sales manager 4 5% 

Teehnical manager 3 4% 

Staff 2 3% 

Controller 2 3% 

Logistics manager 1% 

Total 72 100% 

Table 10. 
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purpose of the study could not be revealed, to prevent prejudicing the 
partieipants. 1t was also promised that the partleipants would receive a report 
of the purpose and results of the study. 

1.2. Participants 

The following characteristics of the partleipants are presented in this 
section: 

- Function. This refers to the present function, or toa former function, that is 
most relevant for the present study. See Table 10. 

- Experience. This concerns the number of years of experience in a 
managerial function. Respondents could give their own interpretation of 
"managerial experience". See Table 11. 

- Turnover. This is the turnover for which the individual is (or was) 
responsible in the job referred to under the heading "function". 
See Table 12. 

- Employees. This is the number of employees for which the individual is (or 
was) responsible. See Table 13. 

1.3. Conducting tbe experiment sessions 

Each session started with an introduetion to explain the experimental task 
to the participant. Then the actual decisions were simulated. The purpose of 
the experiment was then explained and, in most cases, the manager also 
expressed bis ideas about costs and decision-making. Details on how the 
sessions were conducted are described in this section. 

Experience Frequency Percentage 

1-4 years 5 7% 

5-9 years 8 11% 

10-14 years 18 25% 

15-19 years 16 22% 

20-29 years 15 21% 

30 years and more 4 6% 

Not known 6 8% 

Total 72 100% 

Table 11. 



Turnover (Dfl.) 

s 10 million 

11-100 million 

101 -200 million 

201 -500 million 

501 million -one billion 

Over one hiliion 

Not known 

Total 

Table 12. 

Employees 

s 50 

51-100 

101-250 

251-500 

501-1000 

Over 1000 

Not known 

Total 

Table 13. 

Introduetion 
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Frequency Percentage 

5 7% 

27 37% 

10 14% 

10 14% 

8 11% 

5 7% 

7 10% 

72 100% 

Frequency Percentage 

7 10% 

8 11% 

13 18% 

13 18% 

10 14% 

15 21% 

6 8% 

72 100% 

Each session started with an introduction. The text of the introduetion is 
provided in Appendix 2. In the introduction, it was explained that the 
participant must assume the role of General Manager of four different fictitious 
companies and in that position a decision must be made. Each case has the 
same structure which was explained to the participant. 

lt was also explained that there are no commercial effects of the proposed 
contract on other contracts. For example, the contract should not be accepted 
with the objective of getting better contracts from the same customer in the 
future. 

To stimulate natural and unbiased answers, it was emphasised that the 
results would not be interpreted at the individual level. It was also stressed that 
the results would be registered, processed and reported anonymous1y. 
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The participant was asked to "think aloud" to enable the researchers to 
understand bis interpretation of the problem and the reasons for bis decision. 

Making the decisions 

The participant was given four capacity utilisation decisions, consecutively. 
The researcher was present while the participant read the decision probieros 
and thought about them. There are three reasons why it was decided to have 
the researcher in attendance. First, imagine that the participant were to be 
given the choice problems and that the researcher would then leave the room. 
This would create an unwanted atmosphere of a "test" and an "examination". 
This would also carry the risk of the participant oomparing the decision 
probieros and answering all of them more or less simultaneously. Furthermore, 
there would be no control over the sequence. 

A second reason why the researcher was present when the participant dealt 
with the decision problems, is that the participant could then be asked to think 
aloud, which provided an important check of whether the decision problem 
was interpreled correctly. 

A third reason was to answer any questions that the participant had about 
the interpretation of the decision problems. A few examples to illustrate this: 

- In some cases there is certainty; it is certain that no better contract is 
obtainable and that capacity costs are unavoidable. Participants sometimes 
suggested ways of getting a better contract and asked whether their idea 
would be possible. It was then important to be present to be able to reply 
that their idea was not feasible. 

- Some cases concerned the decision of whether to prolong an existing 
contract. In the description of the case the "additional turnover of the 
contract" was given. This formulation sometimes created misunderstandings 
and partleipants asked about the meaning of "additional" since it referred to 
an existing contract. It was explained that "additional" referred to the 
difference between proionging and not proionging the contract. 

- In the uncertainty cases, some of the participants stated that they would ask 
around and search for better information. It was answered that no better 
information could be found and that any advisors would not give clear 
answers. 

- Some of the participants asked whether the selling price in the contract 
would affect the prices in future contracts. It was answered that no such 
influence would occur. (This had already been stated in the introduction.) 

On the other hand, being present had one disadvantage; the researcher was 
sometimes forced to give additional information. Why is that? Some questions 
from participants, like the examples above, could be answered by just 
repeating information already given in the case description. However, 
answering other questions required additional information. To prevent having 
to give additional information, the answer could be "This information is not 
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available". If possible, such an answer was given. However, sometimes this 
answer would be highly unrealistic and unnatural because in practice, the 
information would certainly be available. Some examples are given below to 
clarify this. A complete list is provided in Appendix 3. 

Is the gross margin affected if costs increase? 
- Would waiting six months result in any additional information (for the 

certainty cases)? 
- What is the Return On Investment (ROl) of the company? 
- Is the product attractive or unattractive from a strategie point of view? 

The trade-offis this: On the one hand, always answering "This information 
is not available" is the best response since no additional information is 
provided which could weaken the internal validity of the experiment. On the 
other hand, always answering "This information is not available" has a 
negative influence on the internal validity because such an answer is sometimes 
highly unnatural and this could easily be irritating and frustrate another 
important objective of getting spontaneous and real answers. This last point 
was given priority and some information was allowed, but only if absolute 
necessary. 

To minimise the disturbing influence of such information, one principle 
was followed. The information should be as "neutra!" as possible, in line with 
the overall idea of all of the cases: "Things are jogging on pretty well." Total 
profit last year was neither good nor bad. The expectation for this year is 
neither good nor bad. The contract concerns an ordinary product with no 
special problems or advantages. Applying this principle, the following answers 
were given to the four questions listed above: (A complete list of answers is 
provided in Appendix 3.) 

- To the question of rising prices, the answer was always given that selling 
prices can be adjusted to rising costs. 

- To the question of waiting (for the certainty cases), the answer was given 
that in six month's time no additional information would be available. 

- To the ROl question, the answer was given that the ROl is satisfactory. 
- To the strategie question, the answer was given that there are no special 

strategie considerations for this product. 

To summarise, the researcher was present while the participant read the 
decision problems and made his decisions, thinking aloud. This created a 
natural and spontaneous atmosphere which gave the opportunity to check 
whether the decision problems were comprehended correctly. Also, it was 
possible to clarify the right interpretation of the decision problems. Questions 
which would require aélditional information were not answered. However, if 
denying the information was considered too unrealistic, some neutral 
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information was given, thereby trying to minimise the influence of such 
information. 

Afterwards 

After the participant had answered all of his four decision problems, the 
purpose of the experiment was explained. Most managers showed considerable 
interest in the topic and expressed that they would lilce to receive the results of 
the study. It was agreed ~t a short report would be sent to every participant 
in June or July, and a copy of the hook when it was ready. (The report was 
sent on June 24, 1992.) 

2. RESULTS 

In this section the results of the experiment are reported. In Section 2.1 the 
results are reported which test the first hypothesis. In Section 2.2 the results 
referring to the second hypothesis are given. The third hypothesis is tested in 
Section 2.3. 

2.1. Results regarding Hypothesis 1 

If there is certainty, then managers are expected to follow a relevant oost 
approach. To test this hypothesis, four conditions are taken into account, as 
explained in Chapter 5: [3] I; [3] C; [4] I; [4] C. 

As explained in Chapter 5, a full oost approach means that the decisions 
for the version with the negative gross margin are significantly different from 
the decisions for the version with the positive gross margin. This is tested with 
a Fisher's Exact test (one tail). The results are given in Table 14-17. 
Significanee (one-tail) is 0.24, 0.11, 0.50, and 0.50 and it is concluded that for 
all cases in cell [3] and [4] the gross margin has had NO significant influence 
on the decisions made. 1t can be ooncluded that the managers have followed a 
relevant cost approach under oonditions of certainty. Hypothesis 1 can be 
accepted. 

Case for condition [3] I 
p = 0.24 

Version with NEGATIVE 
gross margin 

Version with POSffiVE 
gross margin 

Table 14. 

Number of times 
NOT accepting: 

2 

0 

Number of times 
accepting: 

10 

12 



Case for condition [3] C 
p = 0.11 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 15. 

Case for condition [4] I 
p = 0.50 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 16. 

Case for condition [4] C 
p = 0.50 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 17. 
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Number of times 
NOT accepting: 

3 

0 

Number of times 
accepting: 

9 

12 

Number of times Number of times 
NOT accepting: accepting: 

0 

Number of times 
NOT accepting: 

2 

11 

12 

Number of times 
accepting: 

11 

10 

2.2. Results regarding Hypothesis 2 

If the activity is reversible, then managers are expected to follow a 
relevant cost approach. As explained in Chapter 5, Hypothesis 2 is tested on 
basis of conditions [5] I and [5] C. Results are presented in Tables 18 and 19 
(results are identical for both conditions). Significanee is 0.30, so gross margin 
has had NO significant influence on the decisions made. It can be concluded 
that the participating managers have foliowed a relevant cost approach when 
deciding about a reversible activity. Hypothesis 2 can be accepted. 
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Case for condition [5] I 
p = 0.30 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 18. 

Case for condition [5] 
p = 0.30 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 19. 

Number of times 
NOT accepting: 

3 

1 

Number of times 
NOT accepting: 

3 

1 

2.3. Results regarding Hypothesis 3 

Number of times 
accepting: 

9 

11 

Number of times 
accepting: 

9 

11 

If there is uncertainty and the activity is irreversible, then managers are 
expected to follow a full cost approach. This hypothesis refers to cells [7] and 
[8], so four conditions. The results are in Tables 20-23. Significanee is 
0.038, 0.008, 0.022, 0.002, thus, the gross margin being negative or positive 
bas had a significant influence on the participating managers' decisions. It can 
be concluded that these managers have foliowed a full oost approach when 
deciding about an irreversible activity under uncertainty. Hypothesis 3 can be 
accepted. 

Case for condition [7] I 
p = 0.038 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 20. 

Number of times 
NOT accepting: 

9 

3 

Number of times 
accepting: 

9 

15 



Case for condition [7] C 
p = 0.008 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 21. 

Case for condition [8] I 
p = 0.022 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 22. 

Case for condition [8] C 
p = 0.002 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table 23. 
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Number of times 
NOT accepting: 

11 

3 

Number of times 
NOT accepting: 

12 

5 

Number of times 
NOT accepting: 

11 

2 

3. DISCUSSION 

Number of times 
accepting: 

7 

15 

Number of times 
accepting: 

6 

13 

Number of times 
accepting: 

7 

16 

In this section, some remarks are made about the results presented above. 
Three biases are addressed conceming the generalisability and the validity of 
the conclusions; see Section 3.1, 3.2 and 3.3. In Sections 3.4, 3.5 and 3.6 the 
results are reviewed from different viewpoints than the hypotheses. 

3.1. Selection bias 

Without a doubt, having "real" managers as participants in the experiment 
supports the extemal validity and allows generalising the conclusions. 



168 CHAPTER6 

However, there is one difficulty. Most managers had contacts with the 
university. Most managers had a higher education. These two characteristics 
might very well be relevant to the results and, hence, make it somehow 
speculative to generlise the conclusions. 

3.2. Efl'ect of the number of observations 

The differences between on the one hand [7] and [8] and, on the other 
hand, [3], [4] and [5] are striking. However, this may be due partly to the 
different numbers of observations. Note that the number of observations is 24 
for the six cases in cells [3], [4] and [5], while the number of observations is 
36 for the four cases in cells [7] and [8]. The reason for this difference was 
explained in Chapter 5; every participant was presented two cases from [3], [4] 
or [5] and two cases from [7] or [8]. Thus, the total number of observations 
for [3] + [4] + [5] is equal to the total number of observations for [7] + [8]. 
Therefore, the number of observations for [7] or [8] is 11/z times the number 
of observations for [3], [4] or [5]. Because of this different number of 
observations, there is a higher probability of fmding a significant effect for [7] 
or [8], than for [3], [4] or [5]. This biases the results in tbe hypothesised 
direction. 

It is possible to investigate the strength of the effect of the different 
numbers of observations. Por this purpose, the number of observations in cells 
[3], [4] and [5] is multiplied by llh and it is calculated whether the effect of 
the gross margin beoomes significant. It this way it can be checked whether the 
effect of the different numbers of observations is the decisive factor. These 
calculations are provided in Appendix 4. The condusion is that, except for 
case [3] C, the effect of the number of observations was not decisive. 

3.3. Contextual information 

As explained in Chapter 5, the cases were written with the objective of 
minimising the influence of contextual information. On the basis of the 
comments made by the participants, this author bas the impression that 
contextual information generally did not play a significant role. However, 
some unforeseen characteristics of some cases became clear which might have 
influenced the results. In order to investigate the contextual information in the 
different cases, some ratios have been calculated for the four companies 
involved in all of the cases. See Table 24. 

Turnover per employee. Partleipants often considered the turnover per 
employee in the cases to be unrealistic and too low. The Components company 
is exceptional in this respect. This might have influenced the results, but this is 
not clear. In retrospect, it would have been better to use higher ratios of 
turnover per employee. 
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Profit/turnover 
ratio of the total 
company 

Turnover per 
employee 

Variabie costs of 
the contract as % 
of total costs 

Turnover of the 
contract as % of 
total turnover • 

Profit/turnover 
ratio of the 
contract • 

Con tribution 
margin of the 
contract as % of 
last year's total 
profit • 

The company was 
used in cases for 
the following 
conditions: 

Glass 

3.43% 

/175,000 

41% 

1.4% 
1.5% 

-4.2% 
+4.4% 

23.8% 
27.5% 

[3] I 
[4] I 
[5] c 

Transport 

3.75% 

/160,000 

16% 

1.7% 
2.1% 

-12.9% 
+10.2% 

35.7% 
47.2% 

[3] c 
[4] c 
[5] I 

• This differs for the two versions of the contract. 

Table 24. 

Metal Components 

6.00% 

/166,667 

32% 

2.9% 
3.3% 

-6.8% 
+6.0% 

31.2% 
37.7% 

[7]1 
[8]1 

6.00% 

f222,222 

51% 

0.9% 
1.0% 

-7.5% 
+6.5%. 

6.8% 
9.0% 

[7] c 
[8] c 

Profit/turnover ratio. Participants also often expressed that they considered 
the profit/turnover ratio to he quite low, especially for the Glass company and 
the Transport company. It may have been better to also provide a Return on 
Investment tigure set at a satisfactory level to indicated that the profitability of 
the companies was "average". 

Fixed costs as part of total costs. The Transport company had a noticeably 
different percentage of fixed costs as part of total costs. This was accidental. 
Participants often noticed this. Whether this peculiarity of the Transport 
company had much influence can be investigated by oomparing the results of 
the Transport company with some other results. A relevant comparison 
concerns the Glass company. The Glass company and the Transport company 
were used in the same cells, whereby one company was used for the 
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Introduetion condition and the other company was used for the Continuation 
condition; see Table 24. As discussed in the theoretical framework (Chapter 3, 
Section 1), whether a decision concerns introducing a new activity or 
continuing an ongoing activity is not expected to make a difference with 
respect to the economie approach followed. The experimental design used bere 
does not allow a controlled test of this point since cases within one cell involve 
different companies. However, it is noteworthy to see how small the 
differences are within each cell. The I and C results in cell [5] were identical; 
the I and C results in cell [3] and [4] can easily be checked in Table 25 below. 
For this reason, it is COJ;lcluded that the high share of fixed costs of the 
Transport company (compared with the Glass company) did not have much 
influence on the results. 

Contribution margin of the contract related to total pro.fit. The 
Components company is noticeably different with respect to the contribution 
margin of the contract as a percentage of last year's total profit. Did this have 
an effect? Again, we can oompare results. The Components company was used 
in cells [7] and [8] (for the C-condition) together with the Metal Products 
company (for the I-condition). Again, the C-condition and I-condition are not 
supposed to have much different results. If we look at Table 25, this appears 
to be true. One could conclude that the deviant aspect of the Components 
company did not have much influence. However, this author suspects that this 
is not true. The effect was there, but it was offset by another effect. 

On the one hand, the contribution margin of the contract compared to total 
profit is much larger for the Metal Products company than for the Components 
company. This was considered to be an important factor by some participants, 
making them more inclined to accept the contract for the Metal Products 
company. 

On the other hand, some other partleipants considered the Metal Products 
company to be much more independent and flexible than the Components 
company. This latter company operates on global markets and is specialised, 
compared to the Metal Products company. Some participants estimated the 
chances of obtaining a better contract to be considerably higher for the Metal 
Products company than for the Components company. As a result, they were 
less inclined to accept the contract. 

On balance, these contextual effects did not bias the results. 

To conclude, some unintended peculiarities of the cases (contextual 
information) emerged during the implementation of the experiment. Partly by 
luck, the net effect of these seem to have had little or no influence on the 
results. Nevertheless, in future experiments, more care should be taken to 
ensure that some characteristics of the cases are kept constant, such as: fixed 
costs as part of total costs, the contribution margin of the contract in relation 
to total profit and the (technica!) flexibility of companies. 
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3.4. Decisions for the negative versions are less conclusive 

The decisions for the negative version are more mixed than the decisions 
for the positive version. This means that the contract is typically accepted if 
the gross margin is positive. If the gross margin is negative, the contract is 
usually oot accepted when a full cost approach is followed. Such a contract is 
usually accepted when a relevant cost approach is followed. However, this 
typical pattem is less conclusive for the negative versions than for the positive 
versions. As discussed in Chapter 4, studies reported in the literature often 
show less clear results for the domain of losses than for the domaio of gains. 

For cells [3] and [4], one explanation is that constructing certainty 
sometimes failed. In these cells, it is eertaio that capacity costs are absolutely 
unavoidable. Also, it is supposed to be eertaio that no better contract-that is, 
with a higher contribution margin-can be obtained. However, this latter 
condition was less explicitly stated in the case. Most participants assumed it 
automatically, or asked about it. However, some participants assumed a better 
contract was not impossible and did not accept the contract if the gross margin 
was negative. Thus, conceming cells [3] and [4], one reason why the results 
are less typical for the negative gross margin is that for some participants the 
construct of certainty was not wconvincing". 

For cells [7] and [8], the following explanation is possible. Suppose that a 
participant considers the negative gross margin to be unsatisfactory, causing 
him to perceive the contract as a loss. lfhis expectations are woptimistic"-that 
is, if he considers a contract with a satisfactory gross margin to be 
feasible--then the decision involves a choice between a sure loss and a 
potential gain. It is most likely that the contract is not accepted. However, if 
the expectations are "pessimistic", then there is a choice between a sure loss 
and a potential smaller loss. Reeall from Chapter 4 that risk preferenee is less 
clear for such a choice. In this experiment a participant's expectations are 
unknown. It is possible that, in some instances, expectations were not very 
optimistic, inducing some participants to accept the contract with the negative 
gross margin. 

3.5. The effect of postponement 

In this experiment, reversibility was very important and postponement was 
not very important. As explained in Chapter 3, postponement can be very 
important in a situation in which the relevant oost approach suggests not 
accepting an activity. If this decision later tums out to be wrong, then no costs 
are incurred if the activity can be accepted after all (postponement). However, 
in this experiment the reverse situation exists since the relevant oost approach 
suggests accepting the activity. Then reversibility is decisive. 

Postponement being possible or impossible should not determine the 
economie approach foliowed by the partipating managers. Ifpostponement 
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Postponement Postponement 
possible impossible 

N A N A 

2 10 
[3] I [4] I 

1 11 
0 12 0 12 

3 9 
(3) c [4] c 1 11 

0 12 2 10 

9 9 
[7]I [8] I 

12 6 
3 15 5 13 

11 7 
[7]C [8]C 

11 7 
3 15 2 16 

Table lS. Results are summarized in such a way that the effect of 
postponement can be seen easily, as well as the effect of I-C 
(whether the decision involves Introduetion or Continuation). 

were to have an effect, then it would only be a smalt effect. Postponement 
could induce some people to NOT accept the activity slightly more often than 
when postponement is impossible. Indeed, this effect occurred. In Table 25 the 
results are rearr:anged in such a way that the effect of postponement can be 
seen more easily. The two cases of each pair (sorted horizontally) are 
identical, except for the possibility of postponement On the left-hand side, the 
number of decisions to NOT accept is mostly higher (not lower) than on the 
right-hand side. An exception is pair [7] I and [8] I. More people decide to 
accept the activity if postponement is possible than when postponement is 
impossible. This is an unexpected outcome which cannot be explained with the 
available data. 

4. CONCLUSIONS OF CHAPTER 6 

The purpose of the experiment described in this chapter was to test the 
hypotheses formulated in Chapter 3. lt is concluded that these hypotheses can 
be accepted. Only for one of the ten conditions, namely, condition [3] C are 
the results not completely clear. (Condition [3] C means that the decision 
concerns the continuation of an existing contract, the contract is irreversible, 
and there is certainty that this is the best contract available.) 

Generalising the results is difficult. Most participants had a higher 
education and had contacts with the university. These chara.cteristics could be 
relevant for the way in which they use costs in capacity utilisation decisions. 

The implementation of the experiment can be summarized as follows. One 
important objective of the whole implementation process was to obtain the 
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participation of a sufficient number of experienced managers from industry. 
This was successful; 72 managers participated. A second important objective 
was to create a decision process which was as natural and spontaneous as 
possible. Beforehand, the biggest threat seemed to be that the participants 
would experience the fictitious cases as being too "theoretic", or perhaps even 
irritating. The main action taken to prevent such a reaction was to be very 
explicit towards potential participants about the character of their task. 
Afterwards, the impression was that the results are quite representative for the 
normal decision processes of the participating managers. An important 
objective for the formulation of the cases was to minimise the "noise" resulting 
from contextual information in the cases. 1t seems that the effect of contextual 
information was negligible. Nevertheless, in retrospect, it would have been 
better to have more similarity in the cases in some respects. 



CHAPTER 7 

Conclusions 

1. CONCLUSIONS 

The conclusions from the present study are presenled here in terms of the 
purposes of the study as formulated in Chapter I. 

1.1. Providing empirical evidence 

One purpose of this study has been to investigate systematically whether 
managers follow a full cost approach in making capacity utilisation decisions. 
As discussed in Chapter 1, much of the empirical evidence suggests this, but 
specific and controlled data is scarce. Based upon an experiment with senior 
managers, it can be concluded that managers indeed often follow a full cost 
approach. This will be specified in more detail below. 

1.2. Explaining the use of full cost approacht'S 

A second purpose of the present study has been to explain the practice of 
using a full cost approach to capacity utilisation decisions. Uncertainty is one 
explanation for the use of a full cost approach. In theory, that is, under 
conditions of certainty, the relevant cost approach is perfectl y suitable for 
assessing the economie consequences of capacity utilisation decisions. 
However, under more realistic conditions of uncertainty, this approach is not 
at all ideal, from both an economie and a psychological point of view. The 

175 
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function of allocated capaeity costs is to help a manager in coping with 
uncertainty in capacity utilisation decisions. 

The use of full oost approaches under uncertainty can be understood from 
an economie viewpoint The effect of uncertainty is that decisions made on the 
basis of a relevant cost approach have the risk of being wrong. As a result, a 
simple full cost approach performs essentially as well as a more refined and 
balanced relevant cost approach when the information required in using a 
relevant cost approach is uncertain. The full oost approach, however, requires 
less information than a relevant oost approach. The function of a full cost 
approach is to provide a simple and efficient decision strategy for capacity 
utilisation decisions. 

This condusion was supported in Chapter 2 by presenting a definition of 
both methods. The information requirements can be derived from these 
definitions. Using several elementary numerical examples, it was concluded 
that both approaches may result in non-optirnat capacity utilisation decisions 
under conditions of uncertainty. 

The risk of using a relevant cost approach is not solely determined by 
uncertainty, but also by the commitments involved in a decision. A framework 
for this was presenteel in Chapter 3. Suppose that a relevant cost approach 
suggests accepting an activity. However, because of uncertainty, this decision 
may be wrong. lt is expeeted that the combination of uncertainty and 
irreversibility will therefore lead to using a full cost approach. Under 
conditions of certainty or reversibility, a relevant cost approach is appropriate 
and generally will be used. 

These implications of the framework have been confirmed in an 
experiment described in Chapters 5 and 6. Partleipants followed a full cost 
approach only when conditions were uncertain. When conditions were certain, 
they applied a relevant oost approach. The partleipants also followed a relevant 
oost approach under conditions of uncertainty when decisions were reversible. 
In that case, similar to the situation of certainty, the relevant cost approach is 
appropriate. This supports the notion that the partleipants used a full cost 
approach conseiously because they realised in which situations a relevant cost 
approach would be "risky". 

To summarise, from an economie perspeelive the use of a full oost 
approach can be explained by uncertainty and commitments. The function of a 
full cost approach is to provide a simple and efficient decision strategy for 
capacity utilisation decisions. 

The use of a full oost approach as the result of uncertainty can also be 
understood from another perspeelive as described in Chapter 4. The present 
study concerns the human decision-making of managers. Therefore, the 
function of a full oost approach can also be analyzed from a psychological 
viewpoint. To analyze human decision-making under uncertainty, it is crueial 
to understand how a decision-maker frames the decision problem. Framing 
means that possible outcomes of alternatives are perceived as "losses" or as 



Conclusions 177 

"gains". Doderstanding how decision problems are framed is important, 
because decisions for gains and losses are generally different. In this study, it 
has been suggested that the accounting concept of gross margin is an important 
determinant for framing a capacîty utilîsation decîsîon. 

Framing largely determines the risk preferences. A capacity utilisation 
decision can be understood as a choice between either a sure alternative (to 
accept an activity and its corresponding contribution margin) or an uncertain 
alternative (to try and obtain a better option). Allocated capacity costs help a 
human decision-maker to tietermine how much risk she or he is willing to take. 
Suppose that the contribution margin of an activity is satisfactory in relation to 
allocated capacity costs-this means that the activity has an acceptable gross 
margin. The decision-maker will appreciate the activity as a GAIN. This 
stimulates a risk-avoiding behaviour. Choosing the sure alternative is most 
lîkely, which means that the activity is accepted. On the other hand, consider 
an activity with an unacceptable gross margin-this means that the contribution 
margin of the activity is unsatisfactory compared to the allocated capacity 
costs. The activity will be perceived as a LOSS. This encourages risk-seeking. 
The uncertain alternative will be chosen, which means that the activity is not 
accepted. 

To summarise, under uncertainty allocated capacity costs determine 
capacity utilisation decisions by adjusting risk preferences. 

1.3. Contributing to discussimlS about decision relevanee of ABC 

A third purpose of this study has been to contribute to current discussions 
about the decision relevanee of Activity-Based Costing. One controversy 
concerns whether ABC data should be used directly for capacity utilisation 
decisions. For example, imagine that an amount of fC has been allocated to 
cost driver "partnumber". Then suppose that a decision must be made of 
whether to introduce a new partnumber, which has a benefit of fB. Can this 
decision be made directly on the basis of ABC data? This would mean: a new 
partnumber is introduced if fB > fC. Or, consider the decision of whether to 
spend fX to eliminate 25 partnumbers. Is it correct to use a full cost decision 
rule? This would mean that the partsnumbers are elimated if 25 x fC > fX. 
Applying the relevant cost principle, ABC data cannot be used directly for 
capacity utilisation decisions. However, in discussions about the decision 
relevanee of ABC, some authors question whether a relevant cost approach 
should be applied to capacity utilisation decisions. 

The present study contributes to this debate. First, some of the problems of 
a relevant cost approach have been clarified, as explained above. Second, the 
present study suggests that ABC systems appeal to managers for capacity 
utilisation decisions. The results of the present study can be interpreted as 
follows: Managers think about relevanee in terms of resource consumption. If 
an activity uses capacity, allocated capacity costs are considered to be relevant. 
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This means that a manager will require information to be able to make a 
distinction between those resources for which utilisation may change as a result 
of the decision at hand, and resources for which utilisation cannot change. This 
is the focus of ABC. This is a different concept of "relevance" than the usual 
concept in which relevanee depends on the disctinction between costs and 
revenues which change and which cannot change as a result of the decision at 
hand. It is concluded that in the face of uncertainty this concept is less relevant 
for managers. 

2. LIMITATIONS 

The present study bas some important limitations. First, a selection bias 
will almost certainly have influenced the results of the experiments. Therefore, 
generalising the conclusions which are based opon these experiments is 
difficult. 

Second, the present study discussed capacity utilisation decisions involving 
only one capacity resource. (Capacity is a resource that can only be acquired 
in discrete steps which are much greater than needed for the activity under 
consideration.) However, it seems probable that decisions in practice will 
normally involve several capacity resources. For example, the decision to 
produce a batch of products may involve a variety of resources, many of 
which will need to be considered as capacity for the decision at hand. It is not 
clear whether the conclusions of the present study can be extended to such 
more complicated capacity utilisation decisions. 

3. QUESTIONS FOR FURTHER RESEARCH 

On the basis of the present study, several directions for future research can 
be identified. The first two recommendations presenled bere refer to some of 
the implications of the framework described in Chapter 3 which were not taken 
into account in the empirical part of this study. 

First, it would interesting to see whether the conclusions of this' study also 
hold for capacity utilisation decisions for activities conceming the "working 
method". In the theoretical part of this study it was assumed that activities 
conceming "working method" and activities conceming "production" are 
treated identically in capacity utilisation decisions. See Chapter 3. In the 
empirical part of this study, only decisions on "production" were included, 
however. In future research, it would appear toberelevant to empirically take 
into account the decisions on "working method". 

Second, the theoretical framework discussed in Chapter 3 suggests that the 
potential postponement of an activity will be the decisive factor when a 
relevant cost approach suggests to notaccept an activity. However, this bas not 
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been tested in the empirical part of the present study. The effect of 
postponement could be addressed in future research. 

A third recommendation for future research concerns the relative 
importance of economie and psychological explanations. In the present study, a 
full oost approach has been explained by reasoning that such an approach 
seems to be useful from both an economie and a psychological point of view. 
Both perspectives are treated as being equally important. However, an 
interesting question for future research would be to delermine which of these 
is, in fact, the decisive factor. To investigate this it is necessary to analyze 
"how much" and "which type of" uncertainty is needed to let the relevant oost 
approach perform the same or worse than a full oost approach. This has not 
been addressed in Chapter 2 of the present study. Based on such an analysis, 
decision probieros can be constructed in which there is some degree of 
uncertainty but a relevant cost approach will still yield a better total 
contribution margin. If decision-makers follow a relevant oost approach, then 
the economie considerations are most important. However, if decision-makers 
follow a full oost approach, then the psychological aspects of the decision 
problem are decisive since the decision is determined by the framing of 
outoornes in terros of "losses" or "gains" which leads to and domain-dependent 
risk preferences. 

It is helpfut to examine the research on the escalation of commitment. 
Here we also see that economie considerations can be consistent or 
contradictory (Northcraft and Wolf 1984; Garland 1990; Garland and Newport 
1991). See also Kanodia et al. (1989). 

A fourth recommendation concerns several factors which have not been 
given attention in the present study. In future research it could be investigated, 
both theoretically and empirically, how these factors influence the use of a full 
cost approach. 

Individual factors. This refers to characteristics of a particular decision
maker. For example, how do factors such as the personal experience, or the 
cognitive style of a manager influence the use of a full cost approach? It is 
useful to examine research on the escalation of commitment, where such 
effects of individual differences have also been studied, e.g., Singer and Singer 
(1986). For other kinds of decisions this has been investigated by, for instance, 
Chenhall and Morris (1991), Perkins and Rao (1990). 

wcontextual" factors. This refers to other aspects of the decision problem 
which are not related to the decision-maker. For instance, how does the total 
profitability of a firm influence the use of a full cost approach? How do 
accountability (i.e., whether a person has to account of the way he or she 
makes a decision) or responsibility (i.e., whether a person was responsible for 
the decision on the amount of capacity) influence the use of a full oost 
approach? Here it is also useful to review research on the escalation of 
commitment, where contextual effects have been studied. A study of the effect 
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of accountability is reported by, e.g., Simonson and Nye (1992). For the effect 
of responsibility, see, e.g., Davis and Bobko (1986). 



APPENDIX 1 

The cases 

The cases included in Appendix 1 have been used in the experiment. 
Orginally the cases were in Dutch, here an English translation is provided. 
Only the NEGA TIVE version of each case is provided here. The POSTIVE 
version is identical, except for the selling price. The selling prices, the 
resulting contribution margins and gross margins which were used in both 
versions of each case are give below. 

Glass products 
Selling price /3.30 f3.60 

[3] I; [4] I; [5] C 
Gross margin -/0.14 JO.I6 
Contribution margin per year /285,000 /330,000 

Transport & Selling price J77.50 f97.50 
distribution services Gross margin -J9.96 f9.96 
[3] C; [4] C; [5] I Contribution margin per year /538,050 !708,050 

Metalware 
Selling price /220 f250 

[7] I; [8] I 
Gross margin -!15 /15 
Contribution margin per year /187,200 f226,200 

Electrooie Selling price per 100 units f2.00 /2.30 
components Gross margin per 100 units -JO. IS /0.15 
[7] C; [8] C Contribution margin per year /405,000 540,000 

The four different companies are used in such a way, that each participant 
is given four cases with these four companies; see Table A 1-1. 
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Package # 2 3 4 

1. 6 [3] I- [3] c- [7] I+ [7] c + 
Glass Transport Metal Electrooie 

2. 6 [4] I- [4] c- [7] I+ [7] c + 
Glass Transport Metal Electronic 

3. 6 [5] I - [5] c- [7] I+ [7] c + 
Transport Glass Metal Electrooie 

4. 6 [3] I - [3] c- [8] I+ [8] c + 
Glass Transport Me tal Electron ie 

5. 6 [4] I- [4] c- [8] I+ [8] c + 
Glass Transport Me tal Electrooie 

6. 6 [5] I - [5] c- [8] I+ [8] c + 
Transport Glass Metal Electrooie 

7. 6 [3] I+ [3] c + [7] I - [7] c-
Glass Transport Me tal Electtonic 

8. 6 [4] I+ [4] c + [7] I- [7] c-
Glass Transport Me tal Electtonic 

9. 6 [5] I+ [5] c + [7] I - [7] c-
Transport Glass Metal Electtonic 

10. 6 [3] I+ [3] c + [8] I- [8] c-
Glass Transport Metal Electtonic 

11. 6 [4] I+ [4] c + [8]1- [8] c-
Glass Transport Me tal Electrooie 

12. 6 [5] I+ [5] c + [8] I- [8] c-
Transport Glass Metal Electtonic 

72 participating managers 

"#" = the number of managers who get a particular package. 

Table Al-l. Apportionment of the cases to the participants. This table 
makes it clear that each participant is given the same four 
companies 

Below one example of a case is given in which the constrocts of the three 
independent variables are printed in italics and are underlined. This example 
concerns conditions [3] C: 

• certainty 

• irreversibility 

• postponement is possible 
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EXAMPLE COMPANY (Case [3] C) 
You are the General Manager of a modem company providing distribution and 
warehousing services. Y our firm is capable of providing a total range of 
distribution services in Europe for your customers. Annual turnover is about 
f40 million and the total number of employees is 250. Your customers are 
Dutch companies. Last year's net profit was fl.5 million; this year is 
developing similarly. 

CONTRACT 
An activity stemming from the beginning of your company is the warehousing 
of fumiture for a removal firm. The contract with this firm will expire shortly 
and could be renewed. A renewed contract would he binding lor two vears 
and would involve 8500 m3 fumiture storage at f77 .50 per m3 per year. 
Your oompany's fixed costs for fumiture storage (depreciation, interest, 
insurance, maintenance, etc.) are f73.34 per m3 per year. Variabie costs for 
fumiture storage (some salary costs, healing, part of the insurance costs) 
amount to fl4.20 per m3 per year. Consequently, the total costs per m3 per 
year are f87.54. 
Qyou stoo with the warehousing offurniture. it wiU be possible to offer this 
service again (for the price mentioned above) after a certain period. Removal 
firms in your region are prepared to rent warehousing capacity from your 
company at that price. 

CAPACITY & MARKET 
At this moment you have two warehouses in two different buildings. The first 
building accommodates the major warehouse. The capacity of the first 
warehouse is not always adequate, however, the capacity cannot be extended. 
Therefore, the second warehouse serves as a spare warehouse. The second 
buiding is also used for the storage of fumiture. Discontinuing the storage of 
fumiture would therefore lead to some idle space in the second building. 
However, the fixed costs of the second buildinr are certainly unavoidable. 
You cannot sell or rent the second building since it provides the neccesary 
spare capacity for the first warehouse. A more economical building to fulfil 
that function is not available nearby. Moreover, the second building is situated 
between a railway, a motorway and the first building in such a way that it 
would not be attractive to potential buyers or tenants. 

SUMMARY 

Per m3 per year: Contract per year: 
Selling price f77,50 Additional turnover 8500 x f77 .50 = /658,750 
Variabie costs (14.20 Additional variabie costs 8500 x /14.20 /120,700 

/63,30 No additional fixed costs 
Fixed costs m...l1 since present capacity is sufficient 
Gross margin -/9,96 Contribution margin per year /538,050 

Points for attention: 

• Fixed costs of the warehouse are unavoidable . 

• If you continue the contract, it is binding for two years . 

• If you do notcontinue the contract imrnediately, you still offer this service 
later. (However, in the meantime, your company forfeits the short-term 
revenue.) 
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COMPANY (CASE [3] I) 
You are the General Manager of a Dutch company that produces glass 
products such as botUes, jars, vases and bowls. Regarding quality and price, 
your company has an average position in the market Annual turnover is about 
/35 miltion and the total number of employees is 200. Last year's net profit 
was /1.2 million. Up until now, this year's profit has developed similarly to 
last year' s profit Eighty percent of the production is for the Dutch market; 
20% is exported (within Europe). Your company works around the clock. 
Production capacity is limited and can only be changed by major investments. 

CONTRACT 
Your company has the opportunity to supply eertaio glass products toa major 
producer of dinnerware. This firm follows a policy of co-makership and wants 
to conclude a binding contract for two years. The contract specifies an annual 
sales of 150,000 units for /3.30 per unit. 
Your oompany's costs of matenals are /1.40 per unit. Fixed costs (salary 
costs, training, depreciation, insurance, fixed maintenance, etc.) amount to 
f2.04 per unit. As aresult product costs are f3.44 per unit. 
If you do not accept the contract, the customer will temporarily engage another 
supplier and your company will forfeit the short-term revenue. However, 
should you decide within six months to still accept the contract (at the same 
terms), then the customer will agree to enter into a contract with your 
company. 

CAPACITY & MARKET 
Your company bas about 2% idle capacity with which the contract can be 
realised. Therefore, no additional fixed costs are required if you accept this 
contract. The reason for this idle capacity is a structural market decline which 
took place after you had invested in the present production capacity. lt is not 
possible to reduce the present level of fixed costs. The market is open to the 
extent that it is apparent that other, more attractive contracts cannot be found. 

SUMMARY 

Per unit: Contract per year: 
Selling price f3.30 Additional turnover 150,000 x J3.30 = /495,000 
Variabie costs .t:U2 Additional variabie costs 150,000 x /1.40 = /210,000 

/1.90 No additional ftxed costs 
Fixed costs ..t1.2i since present capacity is sufticient 
Gross margin -/0.14 Contribution margin per year /285,000 

Points for aUention: 

• It is eertaio that there arenobetter contracts to utilise the idle capacity . 

• Fixed costs cannot be reduced . 

• If you accept the contract, it is binding for two years . 

• If you do oot accept the contract, you can still accept it within six months . 
(However, in the meaotime your company forfeits the short-term revenue.) 
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COMPANY (CASE [3] C) 
You are the General Manager of a modem company providing distribution and 
warehousing services. Y our firm is capable of providing a total range of 
distribution services in Europe for your customers. Annual turnover is about 
f40 million and the total number of employees is 250. Your customers are 
Dutch companies. Last year's net profit was fl.5 million; this year is 
developing similarl y. 

CONTRACT 
An activity stemming from the beginning of your company is the warehousing 
of fumiture fora removal firm. The contract with this firm will expire shortly 
and could be renewed. A renewed contract would be binding for two years and 
would involve 8500 m3 fumiture storage at f77.50 per m3 per year. 
Your rompany's fixed costs for fumiture storage (depreciation, interest, 
insurance, maintenance, etc.) are f73.34 per m3 per year. Variabie costs for 
fumiture storage (some salary costs, heating, part of the insurance costs) 
amount to f14.20 per m3 per year. Consequently, the total costs per m3 per 
year are f87.54. 
If you stop with the warehousing of fumiture, it will be possible to offer this 
service again (for the price mentioned above) after a eertaio period. Removal 
firms in your region are prepared to rent warehousing capacity from your 
company at that price. 

CAPACITY & MARKET 
At this moment you have two warehouses in two different buildings. The first 
building accommodates the major warehouse. The capacity of the first 
warehouse is not always adequate, however, the capacity cannot be extended. 
Therefore, the second warehouse serves as a spare warehouse. The second 
buiding is also used for the slorage of fumiture. Discontinuing the storage of 
fumiture would therefore lead to some idle space in the second building. 
However, the fixed costs of the second building are certainly unavoidable. You 
cannot sell or rent the second building since it provides the neccesary spare 
capacity for the first warehouse. A more economical building to fulfil that 
function is not available nearby. Moreover, the second building is situated 
between a railway, a motorway and the first building in such a way that it 
would not be attractive to potential buyers or tenants. 

SUMMARY 

Per m3 per year: Contract per year: 
Selling price J77,50 Additional turnover 8500 x f77.50 = !658,150 
Variabie costs (14,20 Additional variabie costs 8500 x fl4.20 = /120,700 

f63,30 No additional fixed costs 
Fixed costs ~ since present capacity is suff'icient 
Gross margin J9,96 Contribution margin per year !538,050 

Points for attention: 
• Fixed costs of the warehouse are unavoidable . 

• If you continue the contract, it is binding for two years . 

• If you do notcontinue the contract immediately, you can still offer this 
service later. (However, in the meantime, your company forfeits the short-
term revenue.) 
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COMPANY (CASE [4] I) 
You are the General Manager of a Dutch company that produces glass 
products such as bottles, jars, vases and bowls. Regarding quality and price, 
your company bas an average position in the market. Annual turnover is about 
f35 million and the total number of employees is 200. Last year's net profit 
was fl.2 million. Up until now, this year's profit bas developed similarly to 
last year's profit. Eighty percent of the production is for the Dutch market; 
20% is exported (within Europe). Your company works around the clock. 
Production capacity is limited and can only be changed by major investments. 

CONTRACT 
Your company bas the opportunity to supply certain glass products to a major 
producer of dinnerware. This firm follows a policy of co-makership and wants 
to conclude a binding contract for two years. The contract specifies an annual 
sales of 150,000 units for f3.30 per unit. 
Your oompany's costs of materials are /1.40 per unit. Fixed costs (salary 
costs, training, depreciation, insurance, fixed maintenance, etc.) amount to 
j2.04 per unit. As aresult product costs are /3.44 per unit. 
If you do not accept the contract, the customer will conclude a contract with 
another supplier. 

CAPACITY & MARKET 
Your company bas about 2% idle capacity with which the contract can be 
realised. Therefore, no additional fixed costs are required if you accept this 
contract. The reason for this idle capacity is a structural market decline which 
took place after you had invested in the present production capacity. It is not 
possible to reduce the present level of fixed costs. The market is open to the 
extent that it is apparent that other, more attractive contracts cannot be found. 

SUMMARY 

Per unit: Contract per year: 
Selling price f3.30 Additiona1 turnover 150,000 x f3.30 = /495,000 
Variabie costs .t:UQ Additiona1 variabie costs 150,000 x /1.40 = f210,000 

/1.90 No additiona1 fixed costs 
Fixed costs .t:2..M since present capacity is sufficient 
Gross margin -/0.14 Contribution margin per year /285,000 

Points for attention: 

• It is certain that there are no better contracts to utilise the idle capacity . 

• Fixed costs cannot be reduced . 

• If you accept the contract, it is binding for two years . 

• If you do not accept the contract, the customer will conclude a contract with 
another supplier. 
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COMPANY (CASE [4J C) 
You are the General Manager of a modem company providing distribution and 
warehousing services. Your firm is capable of providing a total range of 
distribution services in Europe for your customers. Annual turnover is about 
f40 miltion and the total number of employees is 250. Your customers are 
Dutch companies. Last year's net profit was fl.5 million; this year is 
developing similarly. 

CONTRACT 
An activity stemming from the beginning of your company is the warehousing 
of fumiture fora removal firm. The contract with this firm will expire shortly 
and could be renewed. A renewed contract would be binding for two years and 
would involve 8500 m3 furniture storage at f77.50 per m3 per year. 
Your company's fixed costs for furniture storage (depreciation, interest, 
insurance, maintenance, etc.) are f73.34 per m3 per year. Variabie costs for 
fumiture storage (some salary costs, heating, part of the insurance costs) 
amount to /14.20 per m3 per year. Consequently, the total costs per m3 per 
year are /87.54. 
If you stop with the warehousing of fumiture, it will not be possible to offer 
this service again. 

CAPACITY & MARKET 
At this moment you have two warehouses in two different buildings. The first 
building accommodates the major warehouse. The capacity of the first 
warehouse is not always adequate, however, the capacity cannot be extended. 
Therefore, the second warehouse serves as a spare warehouse. The second 
buiding is also used for the storage of furniture. Discontinuing the storage of 
fumiture would therefore lead to some idle space in the second building. 
However, the fixed costs of the second building are certainly unavoidable. You 
cannot sell or rent the second building since it provides the neccesary spare 
capacity for the first warehouse. A more economical building to fulfil that 
function is not available nearby. Moreover, the second building is situated 
between a railway, a motorway and the first building in such a way that it 
would not be attractive to potential buyers or tenants. 

SUMMARY 

Per m3 per year: Contract per year: 
Selling price }77,50 Additional turnover 8500 x j77 .50 = /658,750 
Variabie costs 04.20 Additional variabie costs 8500 x /14.20 = /120,700 

/63,30 No additional fixed costs 
Fixed costs ~ since present capacity is sufficient 
Gross margin -J 9,96 Contribution margin per year /538,050 

Points ror attention: 

• Fixed costs of the warehouse are unavoidable . 

• If you continue the contract, it is binding for two years . 

• If you do not continue the contract, it will not be possible to offer the 
warehousing service again. 
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COMPANY (CASE [5] I) 
You are the General Manager of a modem company providing distribution and 
warehousing services. Your firm is capab1e of providing a total range of 
distribution services in Europe for your customers. Annual turnover is about 
f40 million and the total number of employees is 250. Your customers are 
Dutch companies. Last year's net profit was fl.5 million; this year is 
developing similarly. 

CONTRACT 
Your company can enter into a contract with a manufacturer of furniture. This 
manufacturer has not yet decided how in the future the warehousing of finished 
products will be handled. Therefore, the contract is formulated in such a way 
that both parties can terminate the contract unilaterally. The contract would 
involve 8500 m3 fumiture storage at f77.50 per m3 per year. 
Your oompany's fixed costs for fumiture storage (depreciation, interest, 
insurance, maintenance, etc.) are f73.34 per m3 per year. Variabie costs for 
fumiture storage (some salary costs, heating, part of the insurnnee costs) 
amount to /14.20 per m3 per year. Consequently, the total costs per m3 per 
year are /87.54. 
If you do not accept the contract, then the manufacturer will temporarily 
engage another warehousing company. However, should you decide within six 
months to still accept the contract (at the same terms), then the manufacturer 
will agree to enter into a contract with your company. 

CAPACITY & MARKET 
At this moment sufficient warehousing capacity is available to execute the 
contract. However, it is uncertain whether enough capacity will be free in one 
year. It is also uncertain whether other, more lucrative contracts could be 
obtained to utilise the available warehousing capacity. 

SUMMARY 

Per nr per year: Contract per year: 
Selling price f77,50 Add itional turnover 8500 x f77 .50 = f658, 750 
Variabie costs i.l4.lQ Additional variabie costs 8500 x fl4.20 = !120,700 

!63,30 No additional fixed costs 
Fixed costs ~ since present capacity is suftkient 
Gross margin -!9,96 Contribution margin per year !538,050 

Points for attention: 

• Fixed costs of the warehouse are unavoidabie . 

• The contract is not binding . 

• If you do notaccept the contract immediateiy, you still have six months to 
sign the contract. (However, in the meantime, your company forfeits the 
short-term revenue.) 



The cases 189 

COMPANY (CASE [5] C) 
You are the General Manager of a Dutch company that produces glass 
products such as bottles, jars, vases and bowls. Regarding quality and price, 
your company has an average position in the market. Annual turnover is about 
f35 million and the total number of employees is 200. Last year's net profit 
was fl.2 million. Up until now, this year's profit has developed similarly to 
last year's profit Eighty percent of the production is for the Dutch market; 
20% is exported (within Europe). Your company works around the clock. 
Production capacity is limited and can only be changed by major investments. 

CONTRACT 
Your company has a contract with a chain department stores to supply 
particular glass products. You must make the decision of whether to renew the 
contract. A renewed contract would be formulated in a such a way that it can 
be terminaled by each party unilaterally. The contract specifies an annual sales 
of 150,000 units for f3.30 per unit. 
Your oompany's costs of materials are fl.40 per unit. Fixed costs (salary 
costs, training, depreciation, insurance, fixed maintenance, etc.) amount to 
f2.04 per unit. As aresult product costs are f3.44 per unit. 
If you do not accept the contract, the customer will temporarily engage another 
supplier and your company will forfeit the short-term revenue. However, 
should you decide within six months to still accept the contract (at the same 
terms), then the customer willagree to renew the contract with your company. 

CAPACITY & MARKET 
If you were to stop supplying vases to the chain department stores, some 
production capacîty would be released (about 2%). Your objective is to convert 
to a different and significantly more economical production process in one 
year's time when particular machines will be replaced. Since the production 
capacity of the new type of production process is about 10% less than present 
capacity, the product mix will need to be changed. If your company stops the 
production of vases for the department stores, then this would be, in itself, an 
insufficient change to be able to work with the new facilities next year. It is, 
however, uncertain whether there will be enough other possibilities to reduce 
the capacity requirements sufficiently. 

SUMMARY 

Per unit: Contract per year: 
Selling price /3.30 Additional turnover 150,000 x f3.30 = /495,000 
Variabie costs (1.40 Additional variabie costs 150,000 x /1.40 = /210,000 

/1.90 No additional fixed costs 
Fixed costs fl..JH since present capacity is sufficient 
Gross margin -/0.14 Contribution margin per year /285,000 

Points for attention: 

• It is uncertain whether not renewing the contract will make it possible to 
reduce fixed costs (when machines are renewed). 

• lf you renew the contract, it is not binding . 

• If you do not renew the contract immediately, you can still do this within six 
months. (In the meantime your company forfeits the short-term revenue.) 
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COMPANY (CASE [7] I) 
Your are the General Manager of a company that produces metal products. 
The oompany's specialisation is very accurately cutting of sheet roetal in any 
shape. Your company works with modem machines which are highly flexible. 
Therefore, your company can produce a wide variety of products. About 75% 
of your customers are Dutch firms; the other customers are located throughout 
Europe. Your turnover is flO miltion and 45 people are employed. Your 
production capacity is limited. Expansion of production capacity is only 
possible by acquiring additional employees and machines. Overtime is not 
possible. Last year's net profit was f0,6 million and this year's results are 
developing similarly. 

CONTRACT 
Y our company has the opportunity to beoome a supplier for a major truck 
manufacturer. This firm follows a policy of co-makership. For a particular 
component, the firm wants to conclude a binding contract for two years, 
specifying annual sales of 1300 units at f220 per unit. 
The following is known regarding your product costs: costs of matenals are 
f76 per unit and every unit requires 45 minutes of a machine and a skilled 
workman. The fixed costs for the machine and the skilied workman (salary 
costs, training, depreciation, insurance, and fixed maintenance) amount to f212 
per hour. Therefore, fixed costs per unit are (45 + 60) x f212 = /159. 
Consequently, the total product costs are f76 + f159 = f235 per unit. 
If you do not accept the contract, the customer will temporarily engage another 
supplier and, consequently, your company will forego the tumover. The 
customer has had good experience with your company in the past. For that 
reason, if you decide to accept the contract within a period of six months, the 
elient will agree. 

CAPACITY & MARKET 
At this moment your company has idle capacity which is sufficient to 
aceomadate the production of this contract. Because of your flexible teehoical 
capabilities, it is uncertain whether other alternatives for utilising the idle 
capacity may be available. Better contracts may or may not be available in the 
near term. 

SUMMARY 

Per unit: Contract per year: 
Selling price f220 Additional turnover 1300 x f220 = J286,000 
Variabie costs L1.§. Additional variabie costs 1300 x f 16 = f 98,000 

/144 No additional fixed costs 
Fixed costs ill2 since present capacity is sufficient 
Gross margin -! 15 Contribution margin per year /187,200 

Points for attention: 

• It is unknown whetber better contracts can be obtained in the near term . 

• If you accept the contract, it is binding for two years . 

• It you do notaccept the contract immediately, you can still accept the 
contract within six months. (However, in the meantime, your company 
forfeits the short-term revenue.) 
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COMPANY (CASE [7] C) 
You are the General manager of a division that produces passive electronk 
components (sucb as resistors and capacitors). The division is part of a major 
electronics concern. Your division bas customers in Europe, America and tbe 
Far East (including Japan), some of whicb are large international companies. 
Your division bas a annual turnover of flOO million and about 600 employees. 
Last year's net profit was f6 million; the results for this year will be 
approximately the same. 

CONTRACT 
You have a contract to manufacture an assortment of simple products for a 
producer of consumer electronics produts. This contract will expire sbortly and 
could be renewed. The market price is f2.00 for 100 units. A renewed 
contract will be binding for two years and involves 45 million units per year 
for f2.00 per 100 units. 
The following is known regarding your product costs: costs of materials and 
other variabie costs are fl.lO per 100 units and the fued costs for salaries, 
depreciation, overhead, selling costs etc. amount to fl.05 per 100 units. The 
total product costs are thereforef2.15 per 100 units. 
If you do not renew the contract, this will have no consequences for the sale of 
other components. Your customer can easily buy these simple products from 
another supplier. However, should you decide within six months to still accept 
the contract (at the same terms), then the customer will agree to renew the 
contract with your company. 

CAPACITY & MARKET 
If you do not renew the contract, some production capacity will be released. 
This may result in some cost savings, however, this is uncertain. The released 
capacity could possibly be used to generated additional turnover, but this is 
also uncertain. 

SUMMARY 

Per 100 units: Contract per year: 
Selling price f2.00 Additional turnover 45 x 1()6 x f0.0200 = f900,000 
V ariabie costs .fl...l.Q Additional variabie costs 45 x 111 x fO.OllO = !495,000 

f0.90 No additional fixed costs 
Fixed costs Ll...O.i since capacity is sufficient 
Gross margin -JO.l5 Contribution margin per year f405,000 

Points tor attention: 

• lt you do not accept the contract, it is uncertain whether more lucrative 
contractscan be obtained. It is also uncertain whether partienlar fixed costs 
can be reduced. 

• If you renew the contract, it will be binding for two years . 

• If you do not renew the contract immediately, you can still do so within six 
months. (However, in the meantime, your company forfeits the short-term 
revenu.) 
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COMPANY (CASE [8] I) 
Your are the General Manager of a oompany that produces metal products. 
The oompany's specialisation is very accurately cutting of sheet metal in any 
shape. Your oompany works with modem machines which are highly flexible. 
Therefore, your company can produce a wide variety of products. About 75% 
of your customers are Dutch firms; the other customers are located tbrooghout 
Europe. Your turnover is fl 0 million and 45 people are employed. Your 
production capacity is limited. Expansion of production capacity is only 
possible by acquiring additional employees and machines. Overtime is not 
possible. Last year's net profit was f0,6 million and this year's results are 
developing similarly. 

CONTRACT 
Your oompany bas the opportunity to beoome a supplier for a major truck 
manufacturer. This firm follows a policy of co-makership. For a particular 
component, the firm wants to oonclude a binding contract for two years, 
specifying annual sales of 1300 units at f220 per unit. 
The following is known regarding your product costs: oosts of materials are 
f76 per unit and every unit requires 45 minutes of a machine and a skilied 
workman. The fixed oosts for the machine and the skilled workman (salary 
costs, training, depreciation, insurance, and fixed maintenance) amount to f212 
per hour. Therefore, fixed costs per unit are {45 + 60) x f212 = fl59. 
Consequently, the total product costs are f76 + fl59 = f235 per unit. 
If you do not accept the contract, the customer will enter into a contract with 
another supplier. 

CAPACITY & MARKET 
At this moment your company bas idle capacity which is sufficient to 
aceomadate the production of this contract. Because of your flexible technical 
capabilities, it is uncertain whether other alternatives for utilising the idle 
capacity may be available. Better contracts may or may not be available in the 
near term. 

SUMMARY 

Per unit: Contract per year: 
Selling price /220 Additional turnover 1300 x /220 = /286,000 
Variabie costs L1§. Additional variabie costs 1300 x f 16 = f 98,000 

/144 No additional fixed costs 
Fixed costs ~ since present capacity is sufficient 
Gross margin -J 15 Contribution margin per year /187,200 

Points for attention: 

• It is unknown whether better contracts can be obtained in the near term . 

• If you accept the contract, it is binding for two years . 

• It you do oot accept the contract, the customer wiJl engage another supplier . 
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COMPANY (CASE [8] C) 
You are the General manager of a division that produces passive electronic 
components (such as resistors and capacitors). The division is part of a major 
electtonics concern. Your division has customers in Europe, America and the 
Par East (including Japan), some of which are large international companies. 
Your division has a annual turnover of flOO million and about 600 employees. 
Last year's net profit was /6 million; the results for this year will be 
approximately the same. 

CONTRACT 
You have a contract to manufacture an assortment of simpte products for a 
producer of consumer electtonics produts. This contract will expire shortly and 
could be renewed. The market price is f2.00 for 100 units. A renewed 
contract will be binding for two years and involves 45 million units per year 
for f2.00 per 100 units. 
The following is known regarding your product costs: costs of matenals and 
other variabie costs are /1.10 per 100 units and the fixed costs for salaries, 
depreciation, overhead, selling costs etc. amount to f1.05 per 100 units. The 
total product costs are therefore /2.15 per 100 units. , 
If you do not renew the contract, the customer will en gage another supplier. 
This will have no consequences for the sale of other component to this 
customer. 

CAPACITY & MARKET 
If you do not renew the contract, some production capacity will be released. 
This may result in some cost savings, however, this is uncertain. The released 
capacity could possibly be used to generated additional turnover, but this is 
also uncertain. 

SUMMARY 

Per 100 units: Contract per year: 
Selling price f2.00 Additional turnover 45 x 10"' x /0.0200 = f900,000 
Variabie costs ilJQ Additional variabie costs 45 x 1()6 x fO.OllO = /495,000 

f0.90 No additional fixed costs 
Fixed costs fl.OS since capacity is suftleient 
Gross margin -JO.l5 Contribution margin per year /405,000 

Points for attention: 

• It you do not accept the contract, it is uncertain whether more lucrative 
contracts can be obtained. It is also uncertain whether partienlar fixed costs 
can be reduced. 

• If you renew the contract, it wiJl be binding for two years . 

• If you do not renew the contract, the customer will engage another supplier . 
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Introduetion for participants 

At the start of each appointment, the researcher gave a short introduetion 
to explain the experimental task to the participant. 

"The intention of this interview is to investigate how you, as an 
experienced manager, make particular decîsions. For that purpose, four 
imaginary decision problems have been formulated which concern four diffe
rent fictitious companies. In each case, please imagine that you are the General 
Manager of that company. 

Before I teil you more about these decision problems, the following points 
should be made clear. No conclusions will be based on individual results. This 
is not the purpose of the study. Besides, it would be impossible to infer any 
individual conclusions. The conclusions from this investigation will be 
determined only by the pattem of the decisions of all of the participants 
together. Therefore, the individual results will be registered, analyzed and 
reported anonymously. 

What kind of decisions are you expected to make? You will be presented 
with four different decision problems which have an identical structure. 
Firstly, you will receive a short description of the company. Next, you will be 
given information about the decision to make conceming whether to accept a 
particular contract to provide products to a customer. Then you will be given 
some accounting data related to the contract, such as selling price, product 
costs, etc. Finally, you will be given information regarding your production 
capacity and your market. Each decision problem is summarized in a table. 
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Please onderstand that these decision problems have been simplified for 
research purposes. You should assume that the contract which you are asked to 
consider will not in any way influence other transactions with the same 
customer, nor with other customers. This means that the contract cannot be 
seen as a way to obtain or maintain partjeular customers. This also means that 
the contract cannot lead to a general deterioration of prices. 

You are asked to think aloud and explain the reasons for your decisions." 
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Questions and answers 

In this appendix the questions and answers are given that were asked by 
the partleipants during the experiment. Thîs concerns questions and answers 
that go further than just explaîning things already present in the cases. 

• Are the selling prices and margins affect by rising costs? 
• Are fixed costs recovered without this contract? 
• For the certainty-cases, does waiting six months give additional 

information. 
• Wat is the Return On Investment (ROl) for the total company? 
• Is interest on equity included in the product costs? 
• For a continuation-case, what were costs and prices so far? 
• Is the share of fixed costs exceptional, or is it more or less the same in 

other companies? 
• Is the product suitable for the technical capabilities of the company? 
• Is the product attractive or unattractive from a stratigic point of view? 
• Are the results before of after taxes? 
• Is the present idle capacity required for flexibility, technical problems, 

and such? 
• Does the firm leam new and important experiences from co-makership 

(mentioned in the cases)? 
• In general, does the gross margin differ across contracts? 
• Is the price, for a case with a negative gross margin, sufficient to cover 

the costs except depreciation? This was considered the major criterium 
forshort-term survival by one manager. 
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In answering these questions, one principle was followed. The answers 
should be as "neutra.l" as possible, in line with the overall idea of all cases: 
"Things are jogging on pretty well." Total profit last year was neither good 
nor bad. The expectation for this year is neither good nor bad. The contract 
concerns an ordinary product, with no special problems or advantages. 
Applying this principle, the following answers have been given to the questions 
presented above: 

• To the question of rising prices, the answer was given always that selling 
prices can be adjusted to rising costs. 

• To the question of reeavering total fixed cots, the anwer was given that 
these costs are recovered, because the firm expects to make the same 
profit as last year. 

• To the question of waiting in the certainty-cases, the answer was given 
that in six months no additional information will be available. 

• To the ROl question, the answer was given that the ROl is satisfactory. 
• To the interest on equity question, the answer was given that this is not 

included. 
• To the continuation question, the answer was given that costs and prices 

are more or less equal. No big changes. 
• To the fixed costs question, the answer was given that this company bas 

more or less the same cost structure as competitors. 
• To the teehoical capabilities question, the answer was given that it 

concerns an ordinary product for the company. 
• To the strategie question, the answer was given that there are not special 

strategie considerations for this product. 
• To the tax question, the answer was given that the participant should 

abstract from taxes. 
• To the flexibility question, the answer was given that idle capacity was 

given calculated after reserving sufficient capacity for flexibility. 
• To the co-makership question, the answer was given that the firm did not 

have any specific objectives toengage in a co-makership relation. 
• It was answered that, in genera!, not all contracts have the same gross 

margin. 
• To the short-term survival question, the answer was given that expenses 

like wages, tools, maintenance could be recovered by the price. 
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Adapted results 

In this appendix the results for cells [3], [4] and (5] are multiplied by Ph. 
In this way, it is investîgated whether the remarkable difference (the level of 
significanee of the Fisher's Exact test, one-tail) between, on the one hand, 
cells [3], [4] and [5] and, on the other hand, cells [7] and [8] is perhaps 
largely . caused by the different number of observatîons. If the multiplicatîon 
does not yield integers, several variants of rounding off are provided. 

As shown, in all conditions the influence of gross margin remains 
însignificant, except for the case for condition [3] C. 

Case for condition [3] I 
p = 0.11 

Version with NEGATIVE 
gross margin 

Version with POSITIVE 
gross margin 

Table A4-l. 

Adapted Adapted 
number of times number of times 
NOT accepting: accepting: 

3 15 

0 18 

199 



200 APPENDIX 4 

Case for condition [3] C 
p == 0.052 or 0.023 

Version with NEGATIVE 
gross margin 

Version with POSmVE 
gross margin 

Table A4-2. 

Case for condition [4] I 
p = 0.24 

Version with NEGATIVE 
gross margin 

Version with POSmVE 
gross margin 

Table A4-3. 

Case for condition [4] C 
p = 0.50 

Version with NEGATIVE 
gross margin 

Version with POSmVE 
gross margin 

Table A4-4. 

Adapted 
number of times 
NOT accepting: 

4 or 3 

0 

Adapted 
number of times 
NOT accepting: 

2 

0 

Adapted 
number of times 
NOT accepting: 

2 

3 

Adapted 
number of times 

accepting: 

14 or 15 

18 

Adapted 
number of times 

accepting: . 

16 

18 

Adapted 
number of times 

accepting: 

16 

15 



Cases for condition [5] I 
and [5] C (results identical) 
p = 0.20 or 0.33 

Version with NEGATIVE 
gross margin 

Version with POSmVE 
gross margin 

Table A4-5. 

Cases for condition [5] I 
and [5] C (results identical) 
p = 0.089 or 0.17 

Version with NEGATIVE 
gross margin 

Version with POSmVE 
gross margin 

Table A4-6. 

Adapted 
number of times 
NOT accepting: 

5 or 4 

2 

Adapted 
number of times 
NOT accepting: 

5 or 4 

Adapted results 

Adapted 
number of times 

accepting: 

l3 or 14 

16 

Adapted 
number of times 

accepting: 

13 or 14 

17 

201 
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SUMMARY 

This book discusses how managers use management accounting 
information when making particular decisions-more specifically, capacity 
utilisation decisions. Capacity is a resource that can only be acquired in 
discrete amounts, typically much greater than the amount required for a single 
activity. Capacity utilisation decisions determine which activities are accepted 
to utilise the available capacity. The objective of this research is to explain the 
use of uncontrollable costs by managers when making these decisions. 
Consider the following example. A General Manager of a firm could accept a 
contract for producing and selling a batch of a particular product. Capacity is 
available. Capacity costs are largely unavoidable. Revenues less incremental 
costs (contribution margin) are positive. Alternative contracts with a higher 
contribution margin for employing the available capacity are unknown. 
Nevertheless, the manager may refuse to accept the contract, arguing that it is 
an unprofitable deal the capacity costs allocated to the batch are taken into 
account. How can the use of cost allocations in this situation be explained? 

Two decision rules are described. A full cost approach means that capacity 
costs are allocated to activities for determining the gross margin of each 
activity (gross margin being the contribution margin less allocated capacity 
costs). An activity is only accepted when the gross margin is satisfactory. A 
relevant cost approach means that the contribution margins of activities are 
being compared with each other to select which activities will be 
accepted-taking the capacity requirements and uncertainty into account. 

From a purely economie viewpoint, the use of a full cost approach can be 
understood as follows: The function of a full cost approach is to provide a 
simple and efficient decision strategy for capacity utilisation decisions. The full 
cost approach performs essentially as well as a more refined and balanced 
relevant cost approach when the information required in using a relevant cost 
approach is uncertain. The full cost approach requires less information than a 
relevant cost approach, however. In this way, the use of a full cost approach 
could be explained from a cost/benefit point of view. 
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The use of a full cost approach is also analysed from a behaviourial 
perspective since human decision-makers (managers) make capacity utilisation 
decisions. Under conditions of uncertainty, a capacity utilisation decision can 
be seen as a choice between either a sure alternative (to accept an activity and 
its corresponding contribution margin) or an uncertain alternative (to try to 
obtain a better option). Allocated capacity costs help a human decision-mak:er 
to determine how much risk he or she is willing to take. Suppose the 
contribution margin of an activity is satisfactory in relation to the allocated 
capacity oosts-tbat means that the activity bas an acceptable gross margin. 
The decision-maker appreciates the activity as a GAIN. This stimulates a risk
avoiding behaviour. Choosing the sure alternative--accepting the activity-is 
most likely. On the other hand, consider an activity with an unacceptable gross 
margin-that means that the contribution margin of the activity is 
unsatisfactory compared to the allocated capacity costs. The activity is 
perceived as a LOSS. This encourages risk-seeking. The uncertain alternative 
of not accepting the activity is chosen in order to keep open the possibility for 
a better option. To summarize, under conditions of uncertainty, the allocated 
capacity costs support capacity utilisation decisions by adjusting risk 
preferences. 

Some hypotheses have been formulated and tested using an experiment. 
First, under conditions of certainty, managers are expected to follow a relevant 
cost approach. Second, suppose a relevant cost approach suggests accepting an 
activity. Due to uncertainty, this decision may turn out to be wrong, however. 
The risk of using a relevant cost approach is not determined solely by 
uncertainty, but also by the commitments involved in a decision. If the activity 
under consideration is reversible, managers are expected to follow a relevant 
cost approach. Only the combination of uncertainty and irreversibility is 
expected to leadtoa full cost approach. These hypotheses have been tested and 
confirmed in an experiment with senior managers from industry. 



SAMENVATTING 

In dit boek wordt besproken hoe ervaren managers gebruik maken van 
bedrijfseconomische gegevens bij het nemen van beslissingen, meer specifiek: 
beslissingen over de aanwending van beschikbare capaciteit. Onder capaciteit 
wordt verstaan een bedrijfsmiddel waarvan de omvang alleen in discrete. 
hoeveelheden kan worden aangepast, die typisch veel groter zijn dan benodigd 
voor afzonderlijke aktiviteiten. Aanwendingsbeslissingen bepalen voor wel!.e 
aktiviteiten de beschikbare capaciteit zal worden gebruikt. De doelstelling van 
het onderzoek is om te verklaren waarom managers hun beslissingen vaak laten 
leiden door onbeïnvloedbare kosten. Bijvoorbeeld: Een Algemeen Directeur 
van een bedrijf kan een contract tekenen voor de produktie en verkoop van een 
bepaald aantal eenheden van een produkt. De vereiste capaciteit is beschikbaar 
en de vaste capaciteitskosten zijn grotendeels onvermijdbaar. Het saldo van 
opbrengsten minus vermijdbare kosten (dekkingsbijdrage) is positief. Andere 
contracten met een hogere dekkingsbijdrage, die ook gebruik zouden maken 
van dezelfde capaciteit, zijn niet bekend. Echter, de directeur accepteert het 
contract niet omdat deze van mening is dat het contract verliesgevend is 
wanneer ook toegerekende vaste capaciteitskosten in beschouwing worden 
genomen. Hoe kan het gebruik van toegerekende vaste kosten worden 
verklaard in deze situatie? 

Twee economische beslisregels worden gedefinieerd. Een volledige kosten 
benadering houdt in dat capaciteitskosten worden toegerekend aan aktiviteiten 
om de winstmarge van iedere aktiviteit te bepalen (de winstmarge is de 
dekkingsbijdrage minus de toegerekende capaciteitskosten). Een aktiviteit 
wordt alleen uitgevoerd indien de winstmarge voldoende is. Een relevante 
kosten benadering houdt in dat de dekkingsbijdragen van verschillende 
aktiviteiten alleen onderling worden vergeleken om de beste set van aktiviteiten 
samen te stellen. Daarbij wordt rekening gehouden met kansen en met de 
benodigde en beschikbare capaciteit. 

Vanuit een economische invalshoek kan het gebruik van een volledige 
kosten benadering als volgt worden verklaard: De functie van een volledige 
kosten benadering is om een eenvoudige en doelmatige beslisregel te bieden 
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voor aanwendingsbeslissingen. De volledige kosten benadering is niet 
wezenlijk slechter of beter dan een meer genuanceerde en verfijnde relevante 
kosten benadering, indien de informatie benodigd voor een relevante kosten 
benadering onzeker is. Echter, de volledige kosten benadering vereist minder 
informatie dan de relevante kosten benadering. Op deze manier kan het 
gebruik van een volledige kosten benadering worden verklaard vanuit een 
kosten/baten gezichtspunt. 

Het gebruik van een volledige kosten benadering kan ook worden 
geanalyseerd vanuit een . psychologische invalshoek. Immers, menselijke 
beslissers (managers) nemen beslissingen over de aanwending van beschikbare 
capaciteit. Onder onzekerheid kan een aanwendingsbeslissing worden opgevat 
als een keuze tussen enerzijds een zeker alternatief (voer de betreffende 
aktiviteit uit en neem genoegen met de bijbehorende dekkingsbijdrage) en 
anderzijds een onzeker alternatief (houd de capaciteit vrij en probeer een betere 
optie te verkrijgen). Toegerekende capaciteitskosten helpen de menselijke 
beslisser om te bepalen hoeveel risico men wil nemen. Stel dat de aktiviteit een 
voldoende grote winstmarge heeft, d.w.z. dat de dekkingsbijdrage bevredigend 
is in verhouding tot de toegerekende capaciteitskosten. De beslisser waardeert 
een dergelijke aktiviteit als WINST. Dit bevordert risicomijdend gedrag. Het 
meest waarschijnlijk is dat het zekere alternatief, dus acceptatie van de 
aktiviteit, wordt gekozen. Aan de andere kant, stel dat een aktiviteit een 
onvoldoende winstmarge heeft, dus de dekkingsbijdrage is onbevredigend in 
relatie tot de toegerekende capaciteitskosten. Dan wordt de aktiviteit gezien als 
VERLIES. Dit bevordert risicozoekend gedrag. Nu zal waarschijnlijk het 
onzekere alternatief worden gekozen, d.w.z. niet uitvoeren van de aktiviteit om 
de mogelijkheid voor een betere optie open te houden. Samengevat, onder 
onzekerheid kunnen toegerekende capaciteitskosten een beslissing ondersteunen 
via aanpassing van de risicohouding. 

Er worden enige hypotheses geformuleerd en deze worden getoetst in een 
experiment. Ten eerste, als er sprake is van zekerheid zullen managers een 
relevante kosten benadering toepassen. Ten tweede, stel dat op basis van de 
relevante kosten benadering een aktiviteit zou moeten worden uitgevoerd. 
Echter, vanwege onzekerheid kan deze beslissing achteraf fout blijken te zijn. 
Dit risico van de relevante kosten benadering wordt niet alleen bepaald door 
onzekerheid, maar ook door de vrijblijvendheid van een beslissing. Als een 
aktiviteit terugdraaibaar is, dan is er geen risico en zullen managers een 
relevante kosten benadering toepassen. Alleen een combinatie van onzekerheid 
en geen terugdraaibaarbeid zal leiden tot gebruik van een volledige kosten 
benadering. Deze drie hypotheses zijn getoetst en bevestigd op basis van een 
experiment. 
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1. Volgens de bedrijfseconomische theorie moet bij beslissingen onderscheid 
gemaakt worden tussen beïnvloedbare en onbeïnvloedbare kosten en opbreng
sten. Omdat dit onderscheid in de praktijk vaak moeilijk te maken is, zijn 
managers gedwongen om zich soms door andere principes te laten leiden bij 
het nemen van beslissingen. (dit proefschrift, hoofdstuk 4) 

2. Vaste kosten zijn voor managers een referentiepunt bij het nemen van korte 
termijn beslissingen over capaciteitsaanwending. Dit referentiepunt helpt om te 
bepalen hoeveel risico men wil nemen. (dit proefschrift, hoofdstuk 4) 

3. In stabiele omstandigheden, waarin genomen investeringsbeslissingen opti
maal zijn en blijven, benaderen de vaste capaciteitskosten de opportunity costs 
van capaciteitsaanwending. (Wijngaard en Miltenburg 1991; dit proefschrift, 
hoofdstuk 1) 

4. Indien er sprake is van ongecoördineerde beslissingen door diverse gebrui
kers van een gemeenschappelijke faciliteit, waarbij bovendien een overkoepe
lende organisatie ("het hoofdkantoor") beperkte informatie heeft, dan is door
belasting van de integrale kosten van deze faciliteit naar gebruikers zinvol. Dit 
met het doel zowel op korte termijn juiste aanwendingsbeslissingen te bevorde
ren, als op lange termijn juiste capaciteitsbeslissingen te kunnen nemen. 
(Balachandran, Li and Magee 1987; Stidham 1992; dit proefschrift, 
hoofdstuk 1) 

5. Verfijnde en genuanceerde beslisregels kunnen bij gebrek aan de vereiste 
informatie leiden tot minder goede resultaten dan eenvoudige beslisregels. 
(dit proefschrift, hoofdstuk 2) 

6. Naarmate een taak in een experiment méér lijkt op de werkelijke taak, 
doordat veel informatie over de context van de werkelijke taak wordt 
aangeboden, is een within-subject design minder geschikt. (dit proefschrift, 
hoofdstuk 5) 

7. Het "praktische gehalte" van wetenschappelijk bedrijfskundig onderzoek 
wordt bepaald door de herkenbaarheid van de onderzochte verschijnselen voor 
mensen in bedrijven en niet door een directe toepasbaarheid van methoden en 
technieken. (gebaseerd op reacties van managers en bedrijfseconomen op het 
onderzoek gerapporteerd in dit proefschrift) 

8. Typerend voor bedrijfskundig onderzoek is dat diverse, doch gelijkwaardige 
doelgroepen de richting, inhoud en waardering bepalen. Voor de ontwikkeling 
van het onderzoek lijkt het van belang om, met behoud van de deze audience 
structure, te komen tot hogere en meer vastomlijnde kwaliteitseisen voor 
bedrijfskundig onderzoek. (gebaseerd op: R. Whitley. 1984. 1he intellectual 
anti social organisation of sciences. London: Oxford University Press) 



9. Kenmerkend voor wetenschappelijk onderwijs is de voedingsbodem van 
wetenschappelîjk onderzoek. Universiteiten verspelen hun concurrentiepositie 
tegenover het Hoger Beroeps Onderwijs, indien zij studierichtingen instellen 
waarin het overdragen van alleen op ervaring gebaseerde vuistregels centraal 
staat. 

10. Voor menige studierichting van de opleiding Bedrijfseconomie aan 
Nederlandse Universiteiten is geen sprake van een Pareto-optimum, omdat een 
verbetering kan worden bereikt door minder Algemeen Economische vakken en 
meer Bedrijfskundige vakken te doceren. 

11. Wanneer we Algemene Economie beschouwen als een vakgebied dat o.m. 
tot doel heeft om overheidsbeleid te ondersteunen, dan is een multidisciplinaire 
aanpak waarin rekening wordt gehouden met politieke, psychologische, sociale 
en technologische aspecten van belang om het maatschappelijk rendement van 
dit vakgebied te verbeteren. (M.J.F. Wouters, Relevantie van economisch 
onderzoek voor beleid in ontwikkelingslanden, afstudeerscriptie Katholieke 
Universiteit Brabant, 1990) 

12. Het wetenschappelijke debat is een spel waarin het vermogen om van 
standpunt te kunnen veranderen hoog dient te worden gewaardeerd. Indien 
daarentegen een persoon met het klimmen der jaren en inkomen wezenlijk 
verandert van politieke en maatschappelijke opvattingen, dan tast dat iemands 
geloofwaardigheid aan. 
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