
N
A

A
C

a

K
N
T
C
P
C
M

1

c
(
1
c
1
m
p
V
j
b
a
s
s

1
d

Management Accounting Research 21 (2010) 17–39

Contents lists available at ScienceDirect

Management Accounting Research

journa l homepage: www.e lsev ier .com/ locate /mar

onfinancial performance measures, externalities and target setting:
comparative case study of resolutions through planning

llan Hansen
openhagen Business School, Department of Operations Management, Solbjerg Plads 3, 2000 Frederiksberg, Denmark

r t i c l e i n f o

eywords:
onfinancial performance measures
arget setting
oordination
lanning
ase studies
anufacturing

a b s t r a c t

This paper presents an analysis of the resolution of organisational externalities through
the use of nonfinancial performance measures for planning. Using a comparative case
study, this paper illustrates how centralised controllers’ choice of nonfinancial performance
measures and target setting in two companies provides critical information to decen-
tralised agents regarding how to balance their performance with the performance of other
decentralised agents in their organisation. This work complements current management
accounting research in that it focuses on the role of nonfinancial performance measures
with respect to the design of performance plans for decentralised agents that can be used
to internalise externalities. To date, discussions of externalities in management accounting

research have primarily focused on how performance measurements can be used as a price
mechanism to provide decentralised agents with incentives to internalise externalities. In
addition, this case study illustrates some of the difficulties related to acquiring general
knowledge about the externalities of nonfinancial performance measures and, therefore,
about whether specific nonfinancial performance measures are appropriate for a particular

n.
type of organisatio

. Introduction

Externalities and their implications have been dis-
ussed in management accounting research for decades
Solomons, 1965; Merchant, 1989; Kaplan and Atkinson,
998). Various methods to resolve externalities, including
ost allocations (Zimmerman, 1979; Merchant and Shields,
993; Zimmerman, 2006), the aggregation of performance
easures (Bushman et al., 1995; Keating, 1996), com-

osite performance measures (Dent, 1987; Bouwens and
an Lent, 2007; Baiman and Baldenius, 2008) and sub-

ective performance measures (Gibbs et al., 2004), have

een observed in practice and discussed in theory. All
re design initiatives used in performance measurement
ystems to internalise the external effects that one organi-
ational entity may have on another.
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044-5005/$ – see front matter © 2009 Elsevier Ltd. All rights reserved.
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Regarding the discussion of nonfinancial performance
measures and externalities, the focus in management
accounting research has primarily been on how nonfi-
nancial performance measures can be used to measure
externalities, make agents responsible for externalities,
and provide incentives for the internalisation of externali-
ties (Bouwens and Van Lent, 2007; Baiman and Baldenius,
2008). This paper, in contrast, addresses externalities that
nonfinancial performance itself causes and analyses how
the value of the measured nonfinancial performance is
affected by the externalities that it causes. The paper
aims to illustrate the possibility of resolving externali-
ties through centralised performance planning as well as
to explain how performance targets provide agents with

essential information on how to balance their own per-
formance with the performance of other agents in the
organisation.

An externality is a cost or benefit that arises when the
actions of one party affect the utility or production possi-
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dx.doi.org/10.1016/j.mar.2009.12.001
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bilities of another party (Brickley et al., 2004). Regardless
of whether the context is a market system or a hierar-
chy, externalities create inefficiencies in economic systems.
This is because the decision maker is not fully account-
able for all the costs and benefits associated with his or her
choices. With respect to performance measurement design,
the notion of an externality is useful because it addresses
the effect that performance along one dimension may have
on the costs and benefits of another organisational entity
(employee, team, department, division and so on). These
external costs and benefits have a significant effect on the
value of the measured dimension of performance from a
firm-wide perspective and thereby also on what an appro-
priate target would be for the performance measure.

Two general approaches to coordination distinguish
between the different ways in which management
accounting systems can internalise externalities, namely,
the price-based system and the planning of quantities sys-
tem (Milgrom and Roberts, 1992, p. 94). The former relies
on the accounting system to provide the employee with
the incentives to make the right decisions (regulation by
the ‘invisible hand’). The latter specifies and communi-
cates a plan for the employee to make the right decision
(regulation by ‘the visible hand’). In management account-
ing research, the internalisation of externalities has been
discussed through price-based approaches, according to
which aggregated measures, cost allocations, composite
measures, and subjective measures account for external
effects in the performance evaluation of the individual
and hence provide the individual with the incentives to
internalise externalities in his or her decision-making. This
paper, however, illustrates how nonfinancial performance
measures also play a coordinative role simply by providing
employees and managers with information about how to
perform to internalise externalities when the measures are
elements in performance planning systems.

The first part of this paper uses a simple microeco-
nomic model to illustrate the planning problem and to
analyse how a firm’s optimal level for a given dimension
of nonfinancial performance is affected by externalities.
In addition, the ways in which economic relationships
encourage adjustments in performance targets as a way
of internalising positive or negative externalities is con-
sidered. Two propositions are derived regarding how
externalities resulting from nonfinancial performance
measures can be resolved through nonfinancial perfor-
mance planning. The second part of this paper illustrates
the relevance of the propositions using a comparative case
study. The case study contains externalities at two differ-
ent companies with respect to the same three nonfinancial
performance measures. Both companies develop, produce,
and sell measurement technology and are similar in terms
of strategy and a wide range of other context variables. The
similarities between the two organisations under analy-
sis offer an opportunity to illustrate the contingent nature
of externalities in addition to the relevance of the propo-

sitions. In both companies, externalities were resolved by
adjusting performance targets set by central planners. Neg-
ative externalities also meant that some dimensions of
nonfinancial performance were eliminated from the per-
formance measurement system.
Research 21 (2010) 17–39

This paper contributes to existing research by analysing
how performance planning by centralised controllers plays
an important role in reducing problems with externali-
ties and myopia. This analysis supplements discussions in
the management accounting literature in which the reso-
lutions of externalities have primarily been portrayed as
a matter of providing employees and managers with the
right incentives. This paper illustrates that sometimes the
provision of information (through performance planning)
may serve as the sole intervention. In this context, per-
formance targets play an essential role and target setting
relies on an analysis of how some dimensions of perfor-
mance influences other dimensions of performance that
subsequently affect firm value.

The reminder of the paper is structured as follows. Sec-
tion 2 contains a conceptualisation of the economics of
nonfinancial performance and externalities, which is the
basis for outlining two propositions concerning how the
planning of nonfinancial performance can resolve exter-
nalities. Section 3 introduces the comparative case study.
Section 4 presents an analysis of the externalities associ-
ated with three nonfinancial performance measures and
their effect on the design of performance measurement
systems. Section 5 presents a summary and discussion
regarding the case study findings as well as a reflec-
tion on the contingent nature of nonfinancial performance
externalities and the value of nonfinancial performance
measures in organisations. The paper ends with concluding
remarks in Section 6.

2. Nonfinancial performance measures,
externalities, and value creation

In this section, the problem of nonfinancial performance
externalities is conceptualised, and the use of planning
and target setting as methods for resolving externali-
ties is explored. The section begins by illustrating how
nonfinancial performance externalities are created due to
interdependencies among organisational tasks. Second, the
different ways in which management accounting systems
may resolve externalities are briefly outlined, with plan-
ning as one example. Third, the economics of externalities
are conceptualised and the ways in which optimal levels of
nonfinancial performance can be determined with respect
to externalities are discussed. The section ends with an
outline of two propositions that suggest how externali-
ties might be resolved through adjustments in nonfinancial
performance targets.

2.1. Externalities and interdependencies among tasks

The notion of externalities is generally used to explain
market failures in welfare economic theory; that is, “exter-
nalities are positive or negative effects that one economic
agent’s action have on another’s welfare that are not regu-
lated” (Milgrom and Roberts, 1992, p. 75). However, the

notion of externalities may also be used to identify and
characterise inefficiencies within a firm. There has been a
long tradition in the management accounting literature of
using this concept to specify the effect of one division’s per-
formance on another division’s performance (Solomons,
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Fig. 1. Interdependence between tasks 1 and 2.

965; Merchant, 1989; Kaplan and Atkinson, 1998). How-
ver, this notion may be used at any level of organisation
n firms to specify the costs or benefits that any unreg-
lated decisions made by any organisational entity may
ave on another entity such as an employee, team, func-
ional department, or division (e.g. Roberts, 2004; Brickley
t al., 2004). In this paper, an externality is defined as “the
ffect that the performance of one employee’s, group’s, or
ivision’s organisational task has on the performance of
nother employee’s, group’s, or division’s task”. From an
nternal control point of view, the challenge is to inter-
alise the externality so that the external effect is taken

nto account by the affecting party when decisions about
erformance are made.

.1.1. Different types of interdependencies
Consider two tasks, task 1 and task 2. Each is performed

y a different employee, team, group, or division, that is,
or B. If A’s performance of task 1 affects B’s production

ossibilities for task 2 in a way that is not regulated by the
nternal control system, then an externality exists. In this
ase, task 1 is the affecting task, and task 2 is the affected
ask (see Fig. 1).

Externalities are caused by interdependencies between
asks or activities.1 Scott (1992) defines interdependence as
the extent to which items or elements upon which work
s performed or the work processes themselves are interre-
ated so that changes in the state of one element affect the
tate of the others” (Scott, 1992, p. 230). Interdependencies
mply that the production possibilities of the affected task
r activity may be influenced in either a positive or negative
ay. If the improved performance of one task has a positive

ffect on the performance of the other task, the externality
s positive (i.e., a synergy or complement). On the con-
rary, if the improved performance of one task reduces the
erformance of another, the externality is negative (i.e., a

rade-off or substitution).

The interdependence of the tasks giving rise to an
xternality may be caused by the fact that the affecting
asks have an effect on the input, process, or output of

1 Interdependence is a precondition for an externality. However, inter-
ependence among tasks is not necessarily an externality. Thompson,
or instance, distinguishes between three different forms of interde-
endence, namely, pooled, sequential, and reciprocal (Thompson, 1967).
ooled interdependence represents a situation in which the same resource
ool performs two tasks. A situation with pooled interdependence cannot
ause an externality problem because an externality is caused when two
esource pools affect each other.
Research 21 (2010) 17–39 19

the affected task, thereby influencing production possibil-
ities. These different connection points can be illustrated
through various examples from the literature. For exam-
ple, Kaplan and Atkinson (1998) describe an input effect
in which the output of one department affects the input
of another department. Suppose the reduced quality of an
intermediate product delivered by department A to depart-
ment B has a significant effect on the costs in department
B due to the rework or scrap that the reduced quality
causes. Department A creates negative externalities when-
ever the quality level of the intermediate product (or
input) is too low for department B (Kaplan and Atkinson,
1998). Zimmerman (2006) provides another example of
how externalities arise when a task in one department
affects the output of another task in another department.
He describes how the hiring of sales personnel in the
sales department affects the output of the Human Resource
(HR) department. Whenever an additional sales person is
hired, the HR department faces additional administrative
work. The HR department’s service or output concern-
ing the rest of the organisation temporarily decreases, as
the administrative activities related to the new hire have
the highest priority (Zimmerman, 2006). Another example
illustrating how the affecting task may impact the process
of the affected task can be seen by studying develop-
ment engineers. In this case, the design of new products
will affect their manufacturability (see for example Ulrich
and Eppinger, 2000). For instance, if development engi-
neers design products with an extraordinarily high number
of components, then the manufacturing processes of the
products are likely to be more complex and have longer
durations. Thus, an organisational entity may create an
external effect on another entity by affecting what the other
entity does (output), how the other entity does it (process),
and with what the other entity does it (input). These rela-
tionships are illustrated in Fig. 2 below.

Furthermore, externalities can refer to horizontal as
well as vertical interdependencies between tasks. Thus, an
externality may refer to an interdependency among tasks
at different levels in the hierarchy or tasks linked laterally.
This paper focuses on externalities that relate to horizontal
interdependencies. However, many of the principles dis-
cussed here also apply to vertical interdependencies.

2.2. Resolutions of externalities

Externality resolutions have been discussed as long
as externalities have been described. In management
accounting research, one approach has been to include
the external effects in the performance measures used for
evaluating and compensating agents (Kaplan and Atkinson,
1998; Zimmerman, 2006). The idea is to design a perfor-
mance measurement system so that a negative external
effect created by an agent affects the performance evalua-
tion and compensation of the agent in a negative direction.
Similarly, a positive external effect is designed to have a

positive impact. This implies that an agent pays a price
for creating a negative external effect or receives a reward
for a positive external effect. The agent will internalise the
external effect in his or her decision-making if the agent
seeks to maximise his or her payoff. How much the agent
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for inte

because the additional nonfinancial measure is weighted
in the composite measure of the agent’s performance
(Ridgway, 1956). Thus, the price the agent pays for the
externality is the negative impact on his or her perfor-

2 It is of course a challenge to set the overhead rate (that is, the price
of the externality) correctly. Zimmerman (1979), for example, illustrates
some of the conditions for and effects of the overhead rates underesti-
mation or overestimation of externality costs and to what extent the firm
will benefit from an overhead allocation in these cases.

3 However, this incurs other costs: it exposes division managers to
additional compensation risk because the agent becomes dependent on
Fig. 2. Different connection points

will reduce (or increase) the creation of external effects
depends on the price the agent pays (or the reward he or
she receives) for the external effect and how these costs
(or benefits) relate to the payoff the agent receives from
performing along the dimension that produces the exter-
nalities. Thus, the agent is left to evaluate his or her own
actions. Nevertheless, the punishment or reward of the
externality is the key to aligning the interests of the agent
and owner of the firm and internalising the externality.

Such an indirect way of coordinating actions is often
referred to as a price-based coordination system (Milgrom
and Roberts, 1992, p. 94). In a price-based system, the
firm attempts to guide an agent’s decisions via price sig-
nals, thereby counting on the agent to respond by picking
the appropriate level of performance (coordination by an
‘invisible hand’). An alternative to this form of coordi-
nation is the system of quantity planning (Milgrom and
Roberts, 1992, p. 94), whereby the central coordinator sim-
ply specifies the agent’s performance level (coordination by
a ‘visible hand’).

Management accounting research has focused on price-
based resolutions in which performance measurement
system design is used to provide the incentives to
internalise externalities. Quantity planning through per-
formance measurement systems has not received much
attention in the area of internalising externalities. The
following paragraphs contain an outline of these two
approaches.

2.2.1. Internalising externalities by adjusting
performance evaluation and compensation

Externalities can be internalised in the affecting entity’s
performance records by the use of a wide range of manage-
ment accounting techniques (cost allocations, aggregated
performance measures, nonfinancial measures and subjec-
tive measures). These techniques can be used to punish
or reward agents for their externalities, thereby providing
incentives. The rationale behind the use of each technique
is briefly outlined below.

• Cost allocation is often referred to as a means of tax-
ing negative externalities. For instance, in reference to
Cooper and Turney (1988), Kaplan and Atkinson (1998)
describe how a single cost driver, such as the number of
parts, might be used to tax complex product design and

encourage engineers to focus their attention on reducing
the number of parts and subsequently prevent negative
effects on purchasing and manufacturing. The number of
parts then becomes a price signal that an agent can take
into account when deciding how many new part numbers
rrelations between tasks 1 and 2.

to include in a new product design.2 Another type of cost
allocation that can be used for internalising externalities
is non-insulated cost allocation (e.g. Zimmerman, 2006).
In a non-insulated cost allocation scheme for two divi-
sions, the allocation of corporate-sustaining overhead
costs to one division depends on the operating perfor-
mance of the other division and vice versa. This provides
incentives to cooperate. Each division takes into account
its effects on the other in its decision making, since the
affecting division is punished by an increased share of
overhead if it reduces the operating performance of the
other division.

• Another way to internalise externalities is simply to
increase the aggregation level of the agent’s performance
measure. For example, division manager performance
could be measured according to firm accounting met-
rics rather than division accounting metrics (Bushman
et al., 1995; Keating, 1996). Aggregating the agent’s per-
formance measure implies that the agent will pay for (or
benefit from) his or her negative (or positive) externali-
ties to the extent that the external party’s performance
is included in the aggregated performance measure.3

• Furthermore, a nonfinancial performance measure that
captures an externality either by measuring the perfor-
mance that caused the externality or by measuring the
performance of the external party affected is also a way to
internalise externalities. An example could be the num-
ber of parts that development engineers use in their new
product design. In this case, an increase in the number of
parts will negatively affect the development engineer’s
performance evaluation and compensation. This is not
because costs are allocated to the financial performance
evaluation of the agent as discussed above but rather
the performance of other agents as well. Furthermore, the sensitivity of
the performance measure for the agent decreases when the performance
measure’s aggregation level increases (Banker and Datar, 1989). This is one
of the reasons why adding nonfinancial performance measures to the divi-
sion managers’ performance measure to create a composite performance
measure has been suggested (Baiman and Baldenius, 2008).
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to produce the measured nonfinancial performance, which
include resources consumed to increase customer satis-
faction or reduce throughput time such as man hours,
investments in technology, and so on.8 This paper follows

7 Milgrom and Roberts define transaction costs as “the costs of running
A. Hansen / Management Ac

mance evaluation and compensation.4 When it comes to
adding additional measures, another idea is to include
non-insulated performance measures that account for
the external party’s affected performance. For instance,
one could include reduced customer satisfaction or sales
for the affected party. Recent empirical and analytical
research has emphasised the role of nonfinancial per-
formance measures as a means of providing incentives
for cooperation between agents and mitigating externali-
ties (Bouwens and Van Lent, 2007; Baiman and Baldenius,
2008).5

Finally, the use of subjective measures is yet another
alternative for resolving externality issues; for instance,
upper managers may evaluate the abilities of lower man-
agers to internalise externalities subjectively. Research
has emphasised the role of subjective measures for mak-
ing measures more complete and able to account for
interdependencies among organisational tasks (Baker et
al., 1994; Gibbs et al., 2004; Moers, 2005).

.2.2. Internalising externalities through planning
Planning is yet another mechanism that can be used

or internalising externalities that stands in contrast to
he priced-based mechanism described above (Milgrom
nd Roberts, 1992). In this case, the central planner sim-
ly specifies the appropriate performance level when
aking externalities into account. The role of nonfinan-
ial performance measures in planning is straightforward
ecause the performance target can be used to communi-
ate the planned level of performance in operational terms.
owever, in order for the planner to specify the appropri-
te level of performance for a nonfinancial performance
easure that incurs externalities, the marginal costs and

enefits of the nonfinancial performance must be known.
he microeconomic relationships that lead to the specifi-
ation of the appropriate level of performance are briefly
utlined in the next section.

.3. Benefits and costs of measured performance and
xternalities—understanding value creation related to
onfinancial performance measures

In this paper, the value of a nonfinancial performance
easure is conceptualised by the benefits received by the
rm from the measured performance and the firm’s costs
f obtaining it.6 If x is the measured nonfinancial perfor-
ance, c(x) can be defined as the cost of attaining the
easured nonfinancial performance for the firm, and b(x)

4 The challenge is, as in the case with cost allocation, to determine the
rices of the externality for the agent and that involves decisions about the
eight of the additional measure in the composite performance measure.
s in the case of cost allocation, underestimation or overestimation of the
rice of the externality is also possible in this case.
5 However, earlier studies illustrate the role of composite measures for

ooperation; for instance, Dent (1987) studied a company in which prod-
ct development managers were held responsible for the sales revenues
f the products they developed and sales managers were held responsible
or the development costs of the products they sold.

6 Value for the firm is presumed to be calculated at any specific time by
iscounting to present value the future cash flows that the firm is expected
o generate (Ittner and Larcker, 2001; Merchant, 2006).
Research 21 (2010) 17–39 21

can be defined as the benefit of achieving the measured
nonfinancial performance for the firm. The value created at
a particular level of measured nonfinancial performance, x,
can then be defined as v(x) = b(x) − c(x).

This paper singles out one factor influencing the value
of the measured nonfinancial performance, namely, exter-
nalities. The effect that an externality has on the value
is considered a cost. This implies that positive exter-
nalities that create benefits for the firm will be defined
as negative costs and thus serve as receipts for the
firm.

The cost of an externality can be categorised as a trans-
action cost (Milgrom and Roberts, 1992; Roberts, 2004).7

Other transaction costs caused by other coordination or
motivational problems, like multi-tasking (Holmström and
Milgrom, 1991), risk (Holmström, 1979), and manipulation
(Jensen, 2003) issues, also affect the value of individ-
ual measures. However, these are not included in the
present discussion. Nevertheless, the principles applied in
analysing the costs of externalities are useful in analysing
the consequences of other transaction costs as well.

To more clearly illustrate the distinctive meaning of the
cost of externalities, another type of costs, namely, produc-
tion costs, are included in the analysis below. Production
costs are often included in discussions of the value of nonfi-
nancial performance measures (Ittner and Larcker, 1998b;
Jensen, 2002; Ittner and Larcker, 2003). Thus, the value of
the performance measure can be expressed by the follow-
ing equation: v(x) = b(x) − cp(x) − ce(x), where cp(x) is the
production cost, ce(x) is the cost of externalities caused by
the measured performance, and b(x) denotes the benefits of
measured nonfinancial performance. v(x) equals the value
created for the firm at the level of measured nonfinancial
performance, x.

2.3.1. Production costs
Production costs are the costs of the resources consumed
the system: the costs of coordinating and of motivating. Thus, under the
hypothesis that organisational structure and design are determined by
minimizing transaction costs, both aspects of the organisation problem
affect the allocation of activity among organisational forms” (Milgrom and
Roberts, 1992). They also outline five kinds of attributes that play impor-
tant roles in transaction costs analysis, namely, asset specificity, frequency
and duration, uncertainty and complexity, difficulty of performance mea-
surement, and connectedness to other transactions (Milgrom and Roberts,
1992, pp. 31–32).

8 Milgrom and Roberts also distinguish between production costs and
transaction costs (Milgrom and Roberts, 1992, pp. 33–34), but they note
that it is not generally true that the sum of production costs and transac-
tion costs are the total cost of the economic system, as the former depend
only on the technology and the inputs used and the latter depend only
on the way transactions are organised. Production and transaction costs
generally depend both on the organisation and on the technology, which
together sometimes make the conceptual separation between produc-
tion and transaction costs troublesome. However, for illustrative purposes
with respect to the economics of nonfinancial performance, the distinction
in this paper is helpful.
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earlier work in assuming that the slope of the marginal
cost curve for the production costs is positive and con-
stant. This means that the costs of increasing performance
at higher levels of performance are presumed to be higher
than the cost of increasing performance by the same
amount at lower levels. For instance, it is relatively easier
to increase the levels of customer satisfaction or qual-
ity (e.g., by reducing the number of errors in the product
line) at lower levels rather than at higher levels of per-
formance. Furthermore, opportunity costs are likely to
increase the more time an individual employee spends on
a given task rather than on another task included in his or
her job description. Thus, in terms of resource costs as well
as opportunity costs, marginal production costs increase
due to the increasing costs of achieving a higher level of
performance.

2.3.2. Benefits of measured nonfinancial performance
The value added by the measured performance is not

only determined by the costs but also by the bene-
fits related to it. Customer loyalty, employee satisfaction,
productivity, and throughput time are all examples of
dimensions of performance that generate benefits for a
firm and benefits in terms of either increased income or
reduced costs can be outlined for each of these dimen-
sions. In the following, the marginal benefit function is
presumed to be decreasing. This implies that for exam-
ple, receipts received from increased customer satisfaction
are presumed to decrease proportionally with increases in
customer satisfaction.

The two functions b(x) and cp(x) are depicted in Fig. 3a.
To lay the foundation for an illustration of the economic
effects of externalities, a new preliminary value function,
v(x), is defined as v(x) = b(x) − cp(x). This function expresses
the value of measured performance by accounting for
both production costs and the benefits of measured per-
formance. The value function is depicted in Fig. 3b and
expresses an insight referenced by several scholars that
it is possible to “get too much of a good thing” (Jensen,
2002; Ittner and Larcker, 2003). This refers to the fact that

the production costs for achieving a particular performance
level can be so high that they more than offset the benefits
of reaching that level. In fact, if the marginal benefits are
decreasing and the marginal costs are increasing, which are
the implication of the two functions in Fig. 3a, it is possi-

Fig. 3. (a) Cost and benefit functions of measured nonfinancial perform
Research 21 (2010) 17–39

ble to point out an optimal level of performance, x*, that
maximises the value function, as shown in Fig. 3b.

2.3.3. Adding costs of externalities
After defining the value function to illustrate the value

created at different levels of performance when produc-
tion costs and benefits are taken into account, the next
step is to outline the economic effects of externalities.
As mentioned above, the economic effect of externalities
is conceptualised as a cost. Hence, ce(x) is introduced to
express the costs of externalities as a function of mea-
sured performance. These costs are positive for negative
externalities and negative for positive externalities. The
economic consequences of measured nonfinancial perfor-
mance externalities can be depicted graphically, as shown
in Fig. 4a and b. Fig. 4a and b outlines a marginal analysis
of the economic effect of externalities. The marginal cost of
externalities, c′

e(x), is assumed to be a straight line, where
the slope indicates the increasing marginal costs due to
the increasing effect of the measured nonfinancial perfor-
mance on the external task. Two marginal externality cost
functions are depicted in Fig. 4b. The function c′neg

e (x) rep-
resents a marginal cost curve for a negative externality, and
c′pos

e (x) represents a marginal cost curve for a positive exter-
nality. The figure also contains the preliminary marginal
value function, v′(x), which is the derivative of v(x) from
Fig. 3b. From Fig. 4a, is it clear that as long as marginal value
creation exceeds the marginal costs of externalities of the
measured performance, the firm benefits from increased
performance. However, if the marginal externality cost
exceeds the marginal value created, the firm is better off if
performance is reduced. In the case in which the external-
ity of measured performance is negative and represented
by c′neg

e (x), the optimal level of performance is x∗
neg . In the

case in which the externality of measured performance is
positive and represented by c′pos

e (x), the optimal level of
performance is given by x∗

pos.
Fig. 4a illustrates how the existence of externalities

changes the optimal level of nonfinancial performance.

The intersections between the marginal value curve and
the two different marginal externality cost curves indicate
different optima. The costs of externalities affect the opti-
mal level of measured nonfinancial performance because
they affect the production possibilities of other organisa-

ance. (b) Value function of measured nonfinancial performance.
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Fig. 4. (a) Two marginal cost functions of externalities (positive and negative) and marginal value functions. (b) Two marginal cost functions of negative
externalities with different externality coefficients and the marginal value function.
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ig. 5. (a) Benefit and cost functions for measured nonfinancial performan
unctions for measured nonfinancial performance including and excludin

ional tasks at an increasing rate. Thus, if there are negative
or positive) externalities, the optimal level for measured
onfinancial performance will be lower (or higher) as
ompared with a situation with no externalities due to
ncreased (or reduced) marginal costs when performance
ncreases.

Fig. 4b illustrates the consequences of different exter-
ality intensities. If the marginal externality cost curve,
′(x), is given by ax and a is the externality coefficient, then
igher values of |a| will indicate stronger externalities. If
= 0, then no externalities exist. In Fig. 4b, two different
arginal externality cost curves are depicted for measured

onfinancial performance. c′
e

I(x) indicates a marginal cost
urve with a relatively low externality coefficient, while
′
e

II(x) indicates a relatively high externality coefficient.
It is clear from the cost curves, in Fig. 4b, that the rel-

vant range is reduced for a performance measure with
xternality costs represented by c′

e
II(x) compared with a

erformance measure with externality costs represented

y c′

e
I(x) where the relevant range is defined as “the range

n which measured performance creates value for the
rm”.9

9 Zimmerman also uses the notion relevant range, but reserves it for
ndicating the rates of output for which the sum of fixed and variable
osts closely approximates total cost (Zimmerman, 2006).
ding and excluding costs of negative and positive externalities. (b) Value
f negative and positive externalities.

These ideas are also reflected in Fig. 5a and b, which
depict the total benefit, cost, and value functions. Fig. 5a
reproduces Fig. 3a but adds negative and positive exter-
nalities to the cost curves. The respective total value
functions for each of these scenarios are depicted in Fig. 5b.
Reviewing the value functions that include the costs of
externalities, it is clear that negative externalities reduce
the value of performance along the dimension measured.
Furthermore, a positive externality may increase the value
created along the measured dimension of performance.
This affects the optimal performance levels and the range
within which performance along the measured dimension
is valuable for the firm.

2.4. Externalities and resolutions due to planning and
target setting

Based on the discussion above, this section proposes an
explanation for how externalities of nonfinancial perfor-
mance might be resolved by quantity planning. The aim is
to suggest how externalities may affect target setting and
the value of the performance measure as well as indicate

potential adjustments to the performance target if exter-
nalities are to be internalised.

By adjusting the performance target that matches the
altered optimal performance levels that externalities pro-
vide (see Figs. 4a and 5b), central planners can internalise
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the consequences of externalities. A negative externality
implies that the performance target should be adjusted
downwards relative to a similar situation with no exter-
nality (see Figs. 4a and 5b). The question of how much
the performance level should be adjusted to completely
internalise the externality and thus maximise the value cre-
ated depends on the marginal costs of the externality as
well as the marginal value of performance measured prior
to taking externalities into account. In contrast, a positive
externality implies that the performance target should be
adjusted upwards relative to a similar situation with no
externality. The additional value created along the dimen-
sion of performance measured due to the positive effects
on the affected party could be exploited by increasing
the performance level. Overall, this leads to the following
proposition regarding target setting as a means of inter-
nalising externalities when performance targets are set by
central planners to reflect a firm’s optimal performance
level:

Proposition 1. Adjusting the performance target down-
wards (or upwards) from an optimal performance level in
which externalities are not taken into account can be used
as a means of internalising a negative (or positive) external-
ity of a performance measure. This will increase the value
of the measured dimension of performance, ceteris paribus.

The inclusion of ceteris paribus is important because it
specifies that other effects that the adjusted target might
have, such as effects on employee motivation, are not
included in the present analysis. The only concern here is
the role of performance targets with respect to the inter-
nalisation of externalities.

Furthermore, there may be situations in which the
externality coefficient is so high and so many external-
ity costs are incurred that negative externalities almost
totally overwhelm the value of the nonfinancial perfor-
mance measure (see Fig. 4b). When v(x) tends towards zero,
the relevant performance range gradually disappears, and
thus, the company is probably better off without the mea-
sure. In addition, measurement costs and other types of
costs related to the measure would probably not be cov-
ered by the residual value of the measure in these cases.
Consequently, the following is proposed:

Proposition 2. When the negative externalities that occur
are so high that they eliminate the value of performing
along the measured dimension of the nonfinancial perfor-
mance, the firm will be better off without any performance
along this dimension, and thus, the performance measure
will be eliminated, ceteris paribus.

Again, ceteris paribus is included to acknowledge that
the performance measure may serve purposes other than
coordinating the actions of agents. However, these effects
are not included in the present analysis.

One might also imagine a situation in which positive
externalities (i.e., negative externality costs) are so strong

that the externality coefficient is higher than the pre-
liminary value coefficient of the individual dimension of
measured performance. This would imply that the firm
always benefits from an increase in that particular dimen-
sion of performance. The negative preliminary value faced
Research 21 (2010) 17–39

when performing at a high level will be more than offset by
an even higher benefit from the positive externality. Thus,
in this case, v(x) tends towards infinity. However, because
this is an imaginary situation and that it would never imply
that the measure is removed from the performance mea-
surement system, this paper does not further develop this
case.

3. Introduction to the case study

The purpose of this section is to introduce the case study.
First, the aim of the case study is outlined. Next, the two
companies that are included in the study are briefly intro-
duced. Third, the three nonfinancial performance measures
under analysis are presented, and the purpose of nonfinan-
cial performance measurements in the two companies is
discussed. Finally, the data collection method on which the
case study is based is described, and the principles for data
analysis are outlined.

3.1. The aim of the case study

The aim of the case study is to explore externalities of
nonfinancial performance measures in practice and to illus-
trate the relevance of the propositions outlined above with
respect to resolving externalities through performance
planning. The case study was designed as a comparative
study, as this provides an opportunity to compare the
externalities of the same nonfinancial performance mea-
sures across two organisations and thereby more clearly
illustrate the factors that cause externalities (and hence the
value) of the performance measures within an individual
organisational setting.

The two companies included in the study were very
similar. Both companies developed, produced, and sold
measurement systems used to measure particle move-
ments in terms of both direction and speed, but the
two companies were not competitors. The first company’s
products were used for measurement of turbulence in air
and gases, while the second company’s products were used
for measurements of flows in chemical fluids and pow-
der. Nevertheless, the companies’ products consisted of
many of the same parts, such as probes, sensor modules,
transmission technologies, software modules, and differ-
ent types of fittings for product set-up. Furthermore, the
companies had very similar competitive strategies and
markets, and the organisation, size, culture, and supplier
relations for the two companies were also alike.

These similarities might lead to the expectation that
the same nonfinancial performance measures would fit
for both organisations. However, the comparative case
study illustrates the difficulties encountered when try-
ing to produce general knowledge about the fit (or lack
of fit) of nonfinancial performance measures in similar
organisations, an objective that is often pursued in the
so-called ‘best practice’ literature. By focusing on a single

element that affects the organisational fit of the individ-
ual performance measure (i.e., the performance measure’s
externalities) this comparative case study revealed how
details related to the product technologies and opera-
tions determined interdependencies among jobs in the
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rganisations and thus the externalities and value of the
erformance measure. Thus, the fact that the externalities
f an individual performance measure are hard to gen-
ralise implies that the fit of a nonfinancial performance
easure may also be hard to generalise.
Within the two companies, the implementation of new

onfinancial performance measures was considered an
mportant element in the execution of their lean manufac-
uring strategies, which is in line with observations made
n contingency theory studies (e.g. Daniel and Reitsperger,
991; Chenhall, 1997; Fullerton and McWatters, 2002).
oth companies made significant changes in their job
esigns and production planning according to the princi-
les of lean manufacturing (Womack et al., 1991; Womack
nd Jones, 2003) and the implementation of new nonfi-
ancial performance measures came as a response to those
hanges.

Several new nonfinancial measures were proposed in
he two companies to support the move towards lean

anufacturing. Some of these measures were related to
roduction processes, such as quality, process time, and
roductivity measures. Other measures were oriented
owards supplier relations and focused on delivery time
nd quality. Still others were focused on customer rela-
ionships by measuring delivery time and service. Finally, a
roup of measures related to design-for-manufacturability
DFM) was also considered an important ingredient in real-
sing a lean manufacturing strategy. This paper, however,
nly focuses on three nonfinancial performance measures,
amely, one manufacturing measure and two design-

or-manufacturability measures. All three measures were
ebated in both organisations, and the issue of externalities
layed a significant role with respect to all measures.
.2. The two companies

The two companies that were included in this study
eveloped, produced, and sold measurement technology.
oth were considered high-tech companies and market

able 1
haracteristics of the two companies.

Company A

• Strategy: differentiation by customisation of high-tech products.
• Product: measurement systems for analysing flows and turbulence

in gases and air.
• Customers: R&D departments and universities related to a wide

range of industries.
• Customisation: adjustments of product parts, programming of

software, and adding additional parts from suppliers.
• Environment: market leader, two major competitors, specific

customer measurement problems are considered to be relatively
difficult to predict. Flexibility is considered to be a key to solve
customer measurement problems.

• Production system: mounting and assembly, pull production
principles, and high degree of outsourcing.

• Organisation: decentralisation of decision rights to workers and
engineers, multi-functional skills among workers in the production
system and team organisation, and cross-functional development
teams.

• Culture: high commitment culture; professional culture, but
oriented towards the business and the overall goals of the
organisation.

• Turnover: D 62 mill.
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leaders. The two companies, hereafter called Company A
and Company B for anonymity, matched one another not
only in terms of competitive strategy but also in terms of
a wider range of other organisational context variables.
Table 1 below summarises the similarities between the
two organisations. Although the aim of this paper is not
to analyse the characteristics of the two organisations
with respect to the general variables any further, outlin-
ing the similarities with respect to the general variables
may be helpful in terms of illustrating the details that
create the externalities in the individual organisational
settings.

3.2.1. Company A
Company A was a world-class manufacturer of instru-

ments that measure flows in air and gases (e.g., turbulence).
The company was relatively small with a turnover of about
62 million Euros, and it operated in a worldwide market
in which it sold to R & D departments in different indus-
tries, universities, and other research institutions. There
were three significant manufacturers in the market, with
Company A holding a dominant position.

The company’s competitive strategy was based on a
unique and innovative technological platform on which
the company’s products were built. The company was also
skilled at customising its products to specific customer
needs. This skill is a particular focus of this paper. This
company was considered to be a ‘supplier of solutions’ to
individual customers rather than a manufacturer of ‘tradi-
tional products.’ For instance, the company profile states
that

“At [Company A], we believe in providing solutions and

solving problems. Since the company was founded in
1948, thousands of organisations and companies world-
wide have depended on the quality and reliability of
[Company A]’s products and services to solve their prob-
lems” (Excerpt from the company profile).

Company B

• Strategy: differentiation by customisation of high-tech products.
• Product: measurement instruments for analysing flows in chemical

fluids and powder.
• Customers: R&D departments in companies and research

institutions related to the chemical and pharmaceutical industry.
• Customisation: adjustments of product parts, programming of

software, and adding additional parts from suppliers.
• Environment: market leader, three major competitors, specific

customer measurement problems are considered to be relatively
uncertain and difficult to predict. Flexibility is considered to be key
to solve customer measurement problems.

• Production system: mounting and assembly, pull production
principles, and high degree of outsourcing.

• Organisation: high degree of decentralisation for production
workers and engineers, team organisation and multi-skilled
workers, and cross-functional development teams.

• Culture: high commitment culture, professional culture but
oriented towards the business and the overall goals of the
organisation.

• Turnover: D 70 mill.
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That sales engineers had opportunities to adjust, sup-
plement, and program the company’s products played a
major role in customising the company’s products to the
individual needs of customers, thereby solving individual
measurement problems with respect to customers.

The company’s considerable focus on supplementing its
core products with customised solutions made it necessary
to outsource large parts of the company’s production pro-
cesses to subcontractors, as it was not possible to produce
all components and elements necessary for an appropriate
solution for a customer in-house. However, the company
retained its core processes. These comprised the final pro-
duction phases of manufactured product units, typically
including assembly, fitting, and certain highly specialised
production processes.

The organisation of the manufacturing system in Com-
pany A was heavily influenced by the principles of lean
manufacturing and organisation (Womack et al., 1991;
Womack and Jones, 2003). The ideas of customer ori-
entation, value-stream mapping, empowerment, and pull
production principles were thought to play critical roles in
achieving an integrated manufacturing system. Production
runs were not planned but rather were initiated by kan-
bans. Employees were given responsibility for productivity
as well as the quality of the product. The plant manager
was in charge of several production teams, and each team
consisted of multi-functional workers that mounted and
assembled the product parts. The plant manager argued
that the multi-functionality of employees made the pro-
cess flow more quickly than if the product part had to pass
through several functional teams.

Furthermore, decentralisation was used extensively
throughout Company A. Engineers in production, sales,
and the new product development department had signif-
icant responsibilities for the development of new products
in cross-functional development teams, and as mentioned
above, production workers were responsible for the day-
to-day production scheduling and execution of assembly
and mounting.

In general, employees and managers in Company A were
considered to be highly committed to the overall strategy of
the firm. The integration of customer needs, product devel-
opment, production, and supplies that is often mobilised
under the lean manufacturing philosophy were assumed
to be a key to the company’s success. The production
manager in Company A expressed this presumption as
follows:

“I believe that employees in our company are highly
motivated—in production, sales, and development. We
have a professional work environment and people have
interesting jobs. On the other hand, I also believe that
we have been successful in communicating that we are
‘all in the same boat,’ which means that integration
between the customers’ needs, development, manufac-
turing, and our suppliers is decisive.”
With respect to the incentive systems in the company,
the production workers and the engineers in the company
did not have any bonus contracts for individual perfor-
mance measures. That is, compensation for both workers
and engineers was based on a fixed salary; any yearly
Research 21 (2010) 17–39

bonuses were determined by the company’s overall perfor-
mance. The top managers in the company, however, each
had individual bonus contracts that included profit, sales,
and product development targets.

3.2.2. Company B
Company B was a leading provider of measurement

instruments for flows in chemical fluids and powder that
were used for highly specialised process analyses. Its cus-
tomers were typically R&D departments in companies in
the chemical and pharmaceutical industries as well as uni-
versities. Company B had a yearly turnover of 70 million
Euros. It faced intense competition from three other major
competitors in its market, although Company B was con-
sidered the market leader. The company developed and
produced high-quality measurement systems, and its com-
petitive strategy resembled that of Company A, as it was
based on an innovative technological platform and exten-
sive use of customisation of products. As with Company A,
the study of Company B focused on its concern for cus-
tomisation and its aspiration to deliver solutions rather
than products. Company B’s emphasis on customisation
was expressed in the company profile as follows:

“Company B provides and supports dedicated and accu-
rate analytical solutions, specifically, instruments that
analyse and control specialised pharmaceutical and
chemical processes for the enhancement of our cus-
tomers’ business and knowledge creation.” (Excerpt
from the company profile)

In Company B, the sales engineers also played a major
role in customising individual products. As with Company
A, the physical adjustment of software programming to
supplement Company B’s product parts was critical in cus-
tomising the company’s product so that the individual
measurement problem with respect to the customer was
solved. As in Company A, customisation was facilitated by
the flexible in-house manufacturing system that focused
on core production processes and flexible suppliers that
could supply sales engineers with components necessary
for individual customer solutions. The production manager
explained that:

“I believe that our manufacturing system is extremely
important when it comes to being flexible, and here I
include our internal as well as external manufacturing
system.”

Historically, a major part of Company B’s products was
produced internally. However, now only a limited number
of core manufacturing, mounting, and assembly processes
remained in-house. The extensive use of suppliers was
implemented in part to reduce the cost of production but
also to expand flexibility as mentioned above, because the
supplier portfolio could supply a wide range of product
parts helpful for sales engineers in customising the com-

pany’s products.

Company B’s production system was organised accord-
ing to lean manufacturing principles (Womack et al., 1991).
The production workers were empowered and organised
in production teams with responsibilities for productiv-
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“Our customisation of the products gives us a competi-
tive advantage. We have a sales force that is very good at
understanding the specific measurement problem that
the customer has and then customising the products

10 It is worth noting that externalities were not always issues related
Fig. 6. Exploring interrelations among three dimensions of

ty as well as the quality of production. Each worker had
ulti-functional skills and was able to handle various dif-

erent types of machinery in the semi-automated work
nvironment, which was thought to create job enrichment
s well as make it possible to assign the workers respon-
ibilities for larger parts of the workflow. Furthermore,
he development engineers and sales engineers also had a
ubstantial degree of freedom in their jobs, their responsi-
ilities for new product development, and the continuing
evelopment of the technological platforms in the com-
any. Similar to the idea of “freedom under responsibility”,

n the words of one engineer, integrating customer needs
ith development, production, and supply was considered

ritical for the company’s competitiveness. Introducing
ross-functional product development teams, kanban pro-
uction systems, and value-stream analyses were all steps
ndertaken to orient workers and engineers towards a
ore holistic view of the company.
In Company B, the managers also argued that they had a

ighly motivated workforce. Development and sales engi-
eers, as well as people on the shop floor, were considered
o be highly committed. The production manager in Com-
any B stated that:

“Overall, I would say that job happiness is high. We have
been good at developing interesting jobs for engineers
as well as for people in production. And people are ded-
icated to our goal of being a professional organisation
that provides high quality and flexible solutions to our
customer.”

Finally, the bonus system for the production work-
rs and engineers in Company B was, as in Company A,
ased on an overall company performance measure. No

ndividual performance measures were included in bonus
lans. Neither was there any attempt to include new
onfinancial performance measures in employee bonus
lans.

.3. The three nonfinancial performance measures and
heir use
This paper does not include all nonfinancial perfor-
ance measures debated within and implemented by the

wo companies. It focuses on three measures that were
onsidered in both companies. The reason for includ-
ng the three measures in this study is that externalities
ncial performance and an external organisational activity.

were an issue for the use of the three measures in both
organisations.10 Furthermore, the external effects of the
three measures were all related to the same type of task
in both organisations, namely, the customisation activi-
ties of sales engineer, which made the identification of
externalities more straightforward. Finally, customisation
activities carried out by sales engineers were, as mentioned
above, considered a key strategic concern by both com-
panies, which implies that the externality costs incurred
when this task was affected were significant and hence
appropriate for an analysis of resolution through nonfinan-
cial performance measures.

The three nonfinancial performance measures included
in this study include the reduction of components on
printed circuit boards (PCBs) and the reduction of product
parts, which are both performance measures supporting
design-for-manufacturability, as well as probe accuracy,
which is a manufacturing quality measure. The external
tasks that these measures affected are the customisation
activities of sales engineers. Fig. 6 outlines the relationship
between the three measures and the organisational task,
which is the focus of the paper.

3.4. The customisation activities of sales engineers

The sales engineers played a significant role in both
organisations with respect to customisation. The customi-
sation activities in both companies were carried out by
adding extra components produced either internally or
externally to the major product modules in existence,
programming existing software modules, and/or imple-
menting physical adjustments and modifications to extant
product parts. The production manager at Company A
explained as follows:
to the implementation of the other nonfinancial performance measures.
Other factors (e.g., multi-tasking, causality, bias, and so on) brought costs
and benefits for other performance measures, but with respect to the three
measures examined in this paper, externalities were the major issue and
hence created a relevant empirical basis for exploring their significance
for nonfinancial performance measurement system design.
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in ways that match the individual customer’s specific
needs. . .They do many different things to customise
the products: add new components, adjustments of the
products, software programming.”

Similar customisation activities carried out by sales
engineers occurred at Company B. Likewise, Company
B’s production manager emphasised that these activities
played a key role. He explained that:

“The sales engineers put a lot of effort in making
our product fit the customer’s individual measure-
ment problem. We supplement our own products with
additional parts, write new software, and adapt the indi-
vidual product. These are all important activities related
to the process of getting a happy customer. . .. These are
critical issues and I think we are better at doing these
things than our customers.”

Thus, there was clear recognition within both organisa-
tions of the importance of the customisation activities of
sales engineers.

3.4.1. The choice of performance measures and target
setting as coordination mechanisms

Neither of the companies introduced the new nonfinan-
cial performance measures as new elements in employee
incentive contracts, nor did management believe that there
were problems with employee commitment and/or recog-
nition of the importance of integrating different functional
units in the companies. However, managers in both com-
panies experienced issues with respect to the knowledge
among employees regarding what it actually meant to
integrate individual actions with other individuals in the
company. The production manager in Company A had the
following to say regarding this topic:

“In general, I think that there is a high commitment
in our company—the employees are motivated. The
challenge for us is to ensure that the employees get
information about what it means to act in the interest of
the company. In our company, a lot of responsibility is
assigned to engineers and workers, and they are willing
to take it, but they do not always know what to do with
it.”

Thus, a lack of information rather than a lack of incen-
tives potentially created myopic workers or engineers in
Company A. While managers in both companies recog-
nised that the lean manufacturing principles that had been
implemented had already contributed to integration in
many ways, they also emphasised that nonfinancial per-
formance measures played a critical role in informing
employees.

Not only the managers but also the employees recog-
nised the potential of the new performance measures with
respect to information provisions. A production employee
in Company B responded to a question regarding why

he thought that nonfinancial performance measurements
would be valuable as follows:

“The new performance targets can help us to do things
in the right way. We all want to coordinate, but the
problem is that we are not always sure about what
Research 21 (2010) 17–39

that means. When performance targets are launched,
it becomes much easier.”

A development engineer in Company A characterised
the relevance of nonfinancial performance targets and
emphasised the role of controllers with respect to finding
an appropriate level of performance as follows:

“Targets are absolutely essential because they inform
us about how to balance our activities with others—for
instance, our development activities with the sales engi-
neers’ activities. If I should communicate back and forth
with people to calculate ‘the optimal level of compo-
nents’ myself, I would have no time for developing the
new products. It is much better if the controllers do this.”

Thus, in the two companies under analysis, controllers
were considered to be the personnel who could set the tar-
get and balance the costs and benefits of a performance
level in one functional unit with the costs and benefits of its
effect on another functional unit. These assessments were
considered the point of departure for setting performance
targets. In other words, there was a call for centralised
information produced by controllers that could inform
decentralised agents how to balance these issues, as these
agents often lacked the time, competences, and/or informa-
tion available to evaluate the effect of one functional unit’s
interdependence with another on the overall company.
The performance targets were assumed to be equivalent to
informing decentralised agents regarding how much per-
formance was appropriate if externalities were taken into
account.

An alternative to a centralised resolution for inter-
nalising externalities might involve negotiations among
the decentralised agents (e.g. Shavell, 2004). However, as
emphasised by the engineer quoted above, a controller’s
analysis of costs and benefits of a given dimension of non-
financial performance in different functional units from
an overall company perspective was considered a much
more realistic approach than negotiation among decen-
tralised parties; workers and engineers simply did not have
the time and information needed to define optimal perfor-
mance levels from an overall company point of view.

The controllers in Company A as well as Company B
were also cognizant of the coordinating role that the perfor-
mance measures served. The chief controller in Company
A commented on the importance of interdependencies
between organisational tasks when setting targets:

“We consider the interdependencies between devel-
opment, production, and sales when we design the
performance measurement system, and we deal with
the issue when we set the target for the critical success
factors important to us.”

Planning was also considered critical in Company B for
dealing with interdependencies among tasks and resolving
issues involving externalities. The Chief Financial Officer
(CFO) made the following argument:
“I believe we have a powerful tool when it comes to con-
trolling these potential conflicts [negative externalities]
if we are careful about the level of performance that we
set in our performance plans and measures.”
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Thus, managers, engineers, controllers, and workers in
oth companies promoted the idea that it was possible to
egulate interdependencies among tasks through the per-
ormance measurement system. This fact was the rationale
ehind choosing the two companies for further study of
ow externalities were internalised through a performance
easurement system.

.5. Data collection and analysis

The data for the comparative case study included in this
aper originate from two research projects in the elec-
ronics industry in Denmark. The first project involved
arrying out in-depth case studies of management control
nd strategy in manufacturing systems in five electronics
anufacturers, and the second project involved studying

roduct development, management control, and strategy
n four companies also in the electronics industry. For each
roject, data collection was undertaken for approximately
months on average, and 18–24 interviews were car-

ied out in each company. Furthermore, observations at
eetings and document studies were conducted. Although

ach of the two projects initially focused on their own
unctional unit, that is, manufacturing and new prod-
ct development, the interdependencies among suppliers,
ew product development, manufacturing, and customer
elationships in the companies necessitated data collection
n a wide range of issues, including management control,
rganisational design, and strategy issues in different func-
ional units, in order to better understand manufacturing
nd new product development issues in a wider organisa-
ional setting.

The relatively broad scope of the studies implied that
eld data on performance measurement and strategy

mplementation issues were available for both companies
tudied. By chance, two of the companies included in the
esearch projects were in the process of implementing new
onfinancial performance measures to support manufac-
uring strategy implementation.

Inspired by the data from the two companies, the
dea for this paper focussing on externalities and non-
nancial performance measures in the two companies
as generated. The interviews from the two research
rojects provided data relevant to the study of this issue;
owever, particularly with respect to Company B, which
as initially part of the product development research
roject, some additional information was needed to bet-
er explore the research questions in this paper. Thus, it
as decided to carry out a second round of interviews in

he two companies and focus in particular on externality
ssues.

In total, 24 interviews were conducted in Company A (18
nterviews in the first round and 6 interviews in the second
ound), and 27 interviews in Company B (19 interviews in
he first round and 8 interviews in the second round). The
nterviews from the first round were conducted at different

ierarchical levels and in different functional units, includ-

ng purchasing, manufacturing, sales/marketing, product
esign, and production engineering. In Company A, the
econd round of interviews included the production man-
ger, the sales manager, the chief controller, a production
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worker, a sales engineer, and a development engineer. The
second round of interviews in Company B included the
production manager, the sales manager, the CFO, the New
Product Development (NPD) manager, a sales engineer, a
production employee, a development engineer, and a busi-
ness controller.

In both rounds, each interview took between one and a
half to two and a half hours. Each was recorded and tran-
scribed. The interviews were carried out in Danish; the
quotes from the interviews included in this paper have
subsequently been translated into English. With respect to
the observations of the meetings, written summaries and
protocols were produced as documentation.

3.5.1. The role of the propositions
As mentioned above, the interviews from the first round

generated the inspiration for exploring issues of exter-
nalities and nonfinancial performance measures. It was
between the first and second rounds of interviews that
the propositions were generated. The second round of
interviews then provided an opportunity to explore the
propositions in more detail. Thus, the interview guide for
the second round was designed with the propositions in
mind. This made it possible to carefully collect data on how
externalities actually affected the value of the measured
nonfinancial performance in the two companies and how
target setting was used as a way to inform workers and
engineers about how to act to balance their performance
with the performance of other units.

The interviews were analysed by exploring respondent
interpretations of the role of nonfinancial performance
measures with respect to resolving externalities; natu-
rally, the second round of interviews was more informative
about externality issues than the first round. Overall, the
respondents agreed in their interpretation of how the mea-
sures related to externalities in the companies. It was not
the case that different respondents had different inter-
pretations of the same episodes and issues. Consequently,
it was possible to use the interviews as supplements to
the overall data collection. A pivotal factor for comple-
mentarity was the fact that respondents were questioned
about the same measures, externalities, and coordination
issues. The main purpose of the significant number of
interviews was therefore to obtain more details about the
relationships between the organisational tasks and the
performance measures rather than to explore why dif-
ferent respondents had different interpretations of the
same experience. With respect to externalities, each of
the interviews supplemented one another, and when com-
bined, they created a resource for gaining detailed insights
about the relationship between measures and organisa-
tional tasks.

In line with other scholars who have promoted
case study research methods in management account-
ing research (Scapens, 1990; Keating, 1995; Ahrens and
Chapman, 2006), this paper draws on the idea that case

study research provides an opportunity to study a phe-
nomenon in its real-life setting to illustrate how the
phenomenon’s significance in practice is determined by
particularities within the individual organisational prac-
tices. The richness of the data on which the case study in
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performance target set for probe accuracy in Company A
was higher compared to a similar situation without positive
30 A. Hansen / Management Ac

this paper is based provides the opportunity to illustrate
how particularities and specificities determine not only
the existence of externalities but also the extent to which
externalities affect the value of nonfinancial performance
and how externalities can be managed through target
setting. The case study therefore bridges the rationales pro-
duced in both the economic model and the propositions
outlined above in Section 2 with the concrete organisa-
tional practice through which managers are confronted
with issues of externalities.

4. Analysis: three dimensions of nonfinancial
performance and their external effects on sales
engineer customisation in two organisations

This section reviews the externalities of three dimen-
sions of nonfinancial performance that were discussed in
Company A as well as in Company B. The first dimension
(i.e., probe accuracy) was a quality issue in the man-
ufacturing system. The two other dimensions (that is,
reduction of components on printed circuit boards and
reduction of product parts) were related to design-for-
manufacturability.

4.1. Probe accuracy as a quality measure

In both companies, quality was a key objective in the
manufacturing system. Total Quality Management (TQM)
initiatives had been implemented, and several quality per-
formance measures had been discussed to implement lean
manufacturing strategies, reduce waste, and increase the
value of company products. One of the measures proposed
and discussed in both organisations that was particularly
interesting for this study was the probe accuracy measure,
which was related to the calibration of the measurement
probes that were essential components in the products pro-
duced by both companies. Company A used the probes for
measuring turbulence in fluids and gases, and Company
B used the probes for the specialised process analyses in
the pharmaceutical and chemical industries. The quality
of the probe measurements was quantified by using an
accuracy estimate, which was expressed as an estimated
value, plus or minus an uncertainty level. Accuracy was
important because it had a strong impact on product reli-
ability in Company A as well as in Company B. In both
companies, particular jobs were designed as part of the pro-
duction system to improve probe accuracy. These jobs were
manual and carried out by employees from the production
teams.

When the accuracy of the probes was improved, the
marginal costs related to improving accuracy increased. For
instance, a production engineer in Company A explained:
“We can get it almost as accurate as we want. It is just
a matter of how many resources we use. The higher
the accuracy we want, the harder it gets. Getting from
[0.01]11 to [0.001] takes much more than getting from
[0.1] to [0.01].”

11 In the following explanation, the scale and level of probe accuracy in
both companies have been indexed and converted to the same perfor-
Research 21 (2010) 17–39

This was similar to experiences in Company B, in which
increasing marginal costs characterised the improvement
processes as well. As a production worker explained:

“The refinements that are necessary to get from [o.4]12

to [0.5] are only half of those that I need to get from
[0.04] to [0.05]”.

When it came to customer decisions to buy company
products, probe accuracy was presumed to be an impor-
tant parameter in both companies. Customer experiences
with the product and sense of quality were dependent on
accuracy. For example, a sales engineer from Company A
stated:

“Going from [0.1] to [0.01] has a remarkable effect on
customers’ interest in us. If you sell products with a
probe accuracy of ±[0.1] you only fulfil the needs of a
few customers. Many more customers are interested in
your product if you provide accuracy levels at ±[0.01].”

This quote is also representative of the attitude at Com-
pany B. Thus, the benefits of accuracy were evident to
everyone in both companies. A low level of accuracy would
lead to few sales orders, whereas high accuracy would lead
to many. However, there was a limit to how accurate the
probes needed to be to affect customer utility. If the accu-
racy was too high, the customers simply did not recognise
the improvement. A controller in Company B argued that
there was an optimal level of probe accuracy:

“If we improve accuracy from, for instance, [0.008] to
[0.006], I do not believe that the customer would recog-
nise it. In addition, it would cost us much extra time
to get there. This is the reason why we have a target
for an accuracy of [0.01]. Beyond this point, it costs us
too much, and the customers really do not recognise the
change. . .It is important that this piece of information
gets communicated throughout the system.”

Thus, measuring probe accuracy was considered to be
critical in Company B, and a performance target was set to
ensure that production workers aimed for the optimal level
along this dimension of performance in the production sys-
tem. The performance target was set at 0.01 in Company
B. The costs of reaching an accuracy level of ±0.01 were
offset by the benefit of customers being willing to buy com-
pany products. On the other hand, performance beyond this
point would be too costly compared to the benefits for the
company.

None of the companies experienced any negative exter-
nalities related to probe accuracy performance. However,
there was a positive externality related to probe accuracy in
Company A. The implication of that externality was that the
externalities.

mance level. In practice, the companies use different scales and levels.
However, the simplification made here is unproblematic in terms of
illustrating the reasoning and principles related to setting targets and
internalising positive externalities.

12 Please see the footnote above.
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.1.1. Positive externalities in Company A
The improvement in the accuracy of the probes in

ompany A significantly affected the work processes of
ales engineers related to the customisation of products.
ery high levels of accuracy made customisation easier
ecause the additional necessary adjustments of Company
’s products to address the individual customer’s mea-
urement problem related to flows in gases or air became
ore simple and less time-consuming. The adjustments
ere simply harder to obtain and more complex under

ower accuracy levels. As the sales manager of Company A
xplained:

“The right performance level with respect to the cus-
tomer is ±[0.01], but from the sales engineer’s point of
view, a higher level of performance is desirable. This
is because the adjustments the sales engineers need
to undertake to measure turbulence, for example, are
reduced when the probe’s accuracy is increased [i.e., tol-
erance is lowered]. . .. The customer does not really need
accuracy at this level, but we really have an advantage
when we adjust the products, and that is something we
always do.”

Thus, improvement beyond the [0.01] level did not
ffect the quality of the product from the customer point of
iew, but the positive externalities present for the customi-
ation activities of sales engineers eased customisation
rocesses and thus reduced the total costs for Company
, because the additional production costs (i.e., additional

ime in the manual improvement processes) did not exceed
he cost savings realised by the sales engineers. Trade-
ffs were analysed by the controllers in Company A and
ommunicated through the performance targets. The chief
ontroller in Company A commented on the economic
ationale for the performance targets as follows:

“Of course it is a trade-off. On the one hand, we get
reduced adjustment activities when we increase accu-
racy. On the other hand, we have the extra resources
needed in production to improve probe accuracy. Probe
accuracy close to ±[0.001] is the optimal level, we
believe. Beyond that level, it is too costly to improve
it from a production point of view, and the effects with
respect to customisation activities are relatively lower,
which imply that there is no pay-off beyond this level.”

Company B did not experience the same positive
xternalities as in Company A because the adjustments
ecessary to measure the different types of flow issues in
hemical fluids and powder that the company’s sales engi-
eers were facing were not affected by higher accuracy

evels. In contrast, the adjustments necessary to mod-
fy Company A’s measurement systems were significantly
educed at higher accuracy levels.

Thus, in Company A, the positive externality was inter-
alised by increasing the target for probe accuracy relative
o a situation with no externalities. The performance mea-

ure was also implemented in Company B. However, in
his case the target was only set by taking customer utility
nd production costs into account in the manual produc-
ion processes. No externalities were involved in target
etting.
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4.2. Reduction of components on the printed circuit
boards (PCBs)

Yet another set of nonfinancial performance dimensions
and their potential customisation externalities were dis-
cussed in the two organisations. These were dimensions
related to issues of DFM, which was considered a signifi-
cant component of the two companies’ lean manufacturing
strategies. The first is the reduction of components on the
PCBs, which is covered in this section, and the second is the
reduction of product parts, which is discussed in the next
section.

In both companies, the number of components on
PCBs in the sensor modules of measurement systems
was considered critical for cost and time consumption in
manufacturing and purchasing processes. The benefits of
reducing the number of components in the manufacturing
and purchasing systems were almost the same in the two
companies. In addition, it is generally accepted in the elec-
tronics industry that reducing the number of components
on the PCBs reduces the costs in purchasing, inventory,
manufacturing, and so on. A production engineer in Com-
pany A stated the following:

“It is clear that a reduced number of components is
a benefit to us. Machine runs are reduced. Activities
related to inventories and purchasing are simplified.”

Furthermore, the production costs of performing along
this dimension (i.e., reducing the number of components)
were relatively easy to trace, as they were related to the
time that development engineers spent on this activity.
As the benefits of reducing the number of components
seemed to be relatively higher than the costs, the decision
to include the performance measure in both companies’
performance measurement systems was obvious, as it rep-
resented a dimension of performance that could improve
value creation for the firm. However, the costs of reduc-
ing the number of components on PCBs were not only
related to resources consumed by engineers in the two
companies. In addition, a reduction in the number of
components also affected the customisation activities of
sales engineers. In Company A, the consequences of lim-
iting customisation were so hefty that the controllers
decided to drop the measure. In Company B, the nega-
tive externalities were addressed by setting a limit for the
reductions.

4.2.1. Negative externalities in Company A
Engineers in Company A argued that the number of

components on PCBs had serious effects on the customi-
sation processes of development engineers because the
number of components affected the possible measurement
span of the company’s products due to the particular trans-
mission technology applied in Company A’s sensor module.
A high measurement span was pivotal in terms of customis-
ing the products because of the fluctuation in the air and

gas flows (especially those caused by turbulence) that Com-
pany A’s measurement systems should address. Only one
particular analogue transmission technology was able to
produce a measurement span wide enough to deal with
the fluctuations, and the construction of this type of trans-
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mission technology required a considerably higher number
of components compared with other types of transmission
technologies.

The particular type of technology used in Company
A’s sensor modules meant that the development engi-
neers had a certain view of the number of components on
PCBs as a performance criterion for new product devel-
opment. One development engineer made the following
argument:

“If a machine can only take 150 different components at
a time, and we decide to use 250 components, then the
machine will just have to run two times.. . . Perhaps it
costs us more, but that doesn’t really matter, because it
gives us a unique opportunity to increase the measure-
ment span, which is very important in terms of solving
a customer’s measurement problem. . .High-scale span
costs us in terms of components! And if we start reduc-
ing the number of components, it would cost us in terms
of customisation.”

The concern about the particular transmission tech-
nology in Company A was also recognised by the chief
controller. According to him, the benefits of the reduced
number of components on PCBs, which included reduced
costs in purchasing, stock handling, and manufacturing,
were not as high as the costs of reducing the number of
components, that is, the costs of reducing customisation
opportunities due to the reduced measurement span of the
transmission technology. In fact, it was argued that reduc-
ing the number of components on the PCBs would have
quite dramatic consequences on measurement span and
hence customisation, even if only a relatively small number
of components was removed from the design. The produc-
tion manager explained:

“The transmission technology is very sensitive to the
number of components on PCBs. . .Even a relatively lim-
ited reduction of components will have a huge impact
on the engineers’ ability to make products covering
the same measurement span, which again will have
consequences for our customisation. As soon as we
start to reduce the number of components, we reduce
customisation possibilities because we reduce the mea-
surement span.”

The negative externalities that a reduction of the num-
ber of components on PCBs would have on customisation
activities were considered so strong that the performance
measure was not implemented in Company A. In other
words, the negative externality coefficient for the num-
ber of components on PCBs was so high in Company A
that it totally eliminated the potential value along this
dimension. The chief controller in Company A stated the
following:

“This dimension is not valuable to us because as soon as
we start to reduce the numbers of components on PCBs,
we pay such a high price in terms of lost customisa-

tion.”

However, Company B was different in this regard. Per-
formance along this dimension did not have the same
dramatic consequences.
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4.2.2. Negative externalities in Company B
In Company B, a reduction of the number of compo-

nents did not create the same issues as in Company A,
at least with respect to the current numbers of compo-
nents on the PCBs. The particular type of transmission
technology that was used in Company B in the sensor
module, which was not applicable for Company A’s prod-
ucts due to the considerable turbulence they needed to
measure, was not as sensitive with respect to the num-
ber of components when it came to measurement span.
Furthermore, measurement span did not pose the same
issues for measurements in chemical fluids and powder.
Thus, the number of components could be reduced with-
out affecting the customisation processes of sales engineers
significantly. However, although the measurement span
was not affected significantly, the reduction could not go
on for too long before the customisation was affected in
another way. The availability of other technical features
attached to the transmission technology that the sales
engineers were using in their customisation activities was
dependent on the number of PCBs in the sensor module.
As the number of components on the PCBs was reduced,
the number of PCBs is also reduced. Initially, an average
of eight PCBs were used in the construction of the sen-
sor module, and it was possible to reduce the number of
PCBs to five before it affected the availability of the tech-
nical features that the sales engineers used to the point
that the benefits of the reduction (i.e., manufacturability)
were lower than the costs of the reduction (i.e., lack of cus-
tomisation). Currently, however, eight PCBs were used in
the sensor module, which implied that there was room for
improvement.

The value creation potential along this dimension
of performance in Company B implied that the perfor-
mance measure should be implemented there. However,
due to the critical level of five PCBs, there was a limit
to how many components the development engineers
should eliminate. A business controller explained this as
follows:

“The concern for our technical features makes it impos-
sible to use less than five PCBs when we talk about the
sensor module. If we go below this, the technical fea-
tures that the sales engineers use will then be reduced
so much that it becomes critical. It means that there is
room for improvement, but also that there is a limit to
how much it is possible to reduce the number of com-
ponents for customisation.”

The controller explained that taking into account the
benefits of the reduction of components and PCBs, the costs
related to the resources that the development engineers
consumed on this particular activity, and the potential
affect on the technical features important for customisa-
tion, a 15% reduction in the number of components for each
new design of the transmission module was considered
optimal for Company B. The fact that the production costs

of achieving performance are important was emphasised
by the product development manager. If the target was set
above 15%, too much attention would be directed towards
this task relative to the other tasks that development engi-
neers should perform. The development manager stressed
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he following:

“We do not want the engineers to spend too much time
on it. Therefore, we set up a target of 15% reduction per
new design. I believe that it is a fair target and that it
can be reached within a reasonable amount of time. It
also means that we will not reach the minimum level of
five PCBs before about three generations from now, and
by that time, there will probably be another technology
available.”

Summing up, the transmission technology in Company
was not affected in the same ways as the one used by

ompany A when it came to the reduction of components
n the PCBs. In Company A, the reduction of components
ad considerable effects on measurement span, which
gain implied that customisation opportunities were dra-
atically reduced for the sales engineers. In Company B,

he measurement span was not affected by the reduction of
omponents. However, the availability of technical features
as affected as the number of PBCs was reduced when the
umber of components was reduced, and a reduced num-
er of PBCs affected the availability of technical features

n the transmission module. Thus, although the external-
ty costs were not as high in Company B as in Company A,

hen it came to the reduction of the number of compo-
ents on PCBs, it still had an effect on the target chosen for
his particular dimension of nonfinancial performance.

.3. Reduction of product parts

Another performance dimension related to the design-
or-manufacturability debated in the two organisations
as ‘the reduction of product parts’ for each product. The
umber of parts used had a large impact on the workload in
he manufacturing and order–processing systems of both
ompanies. A production engineer in Company A described
he issue as follows:

“When we develop and design a new measurement sys-
tem, lots of different parts are included in the system:
several different cables, suspension options, probes,
sensor modules, adaptors, etc. The sales engineers pre-
fer that each different part get its own finished product
code that customers can order separately. It gives them
flexibility. However, I oppose this idea, because more
parts mean a greater chance of defects, problems with
stock handling, and larger inventories in the produc-
tion system. Ideally, we should only have one part per
measurement system. But of course, more parts give us
more flexibility to solve the customer’s particular mea-
surement problem.”

In Company A as well as in Company B, a reduction in
roduct parts was considered beneficial because it would
ecrease costs in the manufacturing and order–processing
ystems. Furthermore, relatively few resources were con-

idered for consumption to improve performance along
his dimension, at least in the beginning. The first reduc-
ions could be made by development engineers spending
couple of extra hours on redesign. However, additional

eductions would soon require relatively more resource
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consumption in the development department, because it
became relatively more complicated to design part reduc-
tions, and additional investments in the product structures
were needed to create new reductions. Thus, the first set
of part reductions could be achieved with relatively lower
resource consumption per part reduction than the next
set of part reductions, as was argued in both companies.
This provides evidence of an increasing marginal cost curve
when it comes to the costs of implementing part reduc-
tions. The costs of part reductions, however, were also
incurred from another side, namely, from the negative
effect that the reduction of parts had on customisation of
the product on the part of sales engineers. This had only
moderate effects in Company A, but in Company B, the
externalities had damaging consequences for the perfor-
mance dimension’s congruence with value creation for the
firm.

4.3.1. Negative externalities in Company A
In Company A, the reduction of parts did affect the cus-

tomisation activities of sales engineers, but the benefits
of reducing the numbers of parts (i.e., reduced costs in
the manufacturing and order–processing systems) were
considered to be much higher than the costs of reducing
parts (i.e., increased costs caused by reduced customisa-
tion as well as the resources consumed to achieve part
reduction) at least for the first parts reduced. This implied
that targets for part reduction were implemented in Com-
pany A, while the target was considered to be a way
to communicate the balance between the costs and the
benefits of parts reduction to the decision makers in the
new product development department. By communicat-
ing the target, controllers informed development engineers
about relevant externalities and how to internalise them.
The development engineers appreciated the information
provided by the performance measurement system. A
development engineer commented on the role of the non-
financial performance target as follows:

“The number of parts drives manufacturing costs, and I
believe we can improve in this area. . .But, on the other
hand, there is also a limit with respect to the reduction of
parts because of its effect on the sales engineers’ job. We
can use the target to better understand how to balance
the two concerns.”

To a large extent, the target for the reduction of product
parts was determined by the negative effect on the cus-
tomisation activities of sales engineers. In general, fewer
product parts were considered to imply less customisation.
The limit in terms of how low they could go with respect to
reductions in product parts in Company A was decided by
referring to the main categories of technological features
that the customers should be able to choose from and the
reasonable number of parts that would make it possible to
physically fit the measurement system to a customer’s own

settings without making it too costly for the customer. The
chief controller in Company A explained:

“What we did was that we reviewed all the product parts
and the different types of part categories, e.g., sensor
modules, cables, adaptors. We decided on a reasonable
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number of parts for each category by taking the different
technological situations and physical conditions into
account that our customers were facing. . .Furthermore,
we of course assessed the potential cost-savings in the
manufacturing and order–processing systems from the
part reductions and took that into consideration as
well.”

Thus, with respect to finding a balance between cus-
tomisation on the one hand and costs savings in the
manufacturing systems on the other, the controllers in
Company A again became involved in collecting informa-
tion, analysing it, and communicating the results. The chief
controller described it as follows:

“We had an intense dialogue with the sales engineers
on these things as well as with the people in manu-
facturing. The results of our work are the performance
targets. The targets express how we should balance
these things.”

Hence, in Company A, the measure of the reduction of
product parts was implemented because it represented a
particular dimension of performance that created value for
the firm but only up to a certain level. The negative exter-
nalities related to performing along this dimension (i.e.,
reducing product parts) had an impact on the extent to
which a certain level of performance paid off for the com-
pany. The target was used to communicate the level of
performance at which point further reductions would cre-
ate more costs than benefits for Company A, and this piece
of information was useful for development engineers:

“We are very busy and have a lot of things to do. The
targets are useful because they help us remember the
goal related to each part category. I do not remember
these things myself. I have other things to do. I know
that it is a complex job to analyse what the right number
of parts is. Luckily, we have colleagues to do this.”

4.3.2. Negative externalities in Company B
In Company B, the reduction of product parts was more

problematic, because the sales engineers experienced a
situation in which further reductions would have con-
siderable negative consequences for their opportunities
to customise the company’s products. One sales engineer
commented on the situation:

“We cannot reduce the number of parts any more. If
the customers are forced to buy a cable that is too long
simply because we have not designed a cable in a length
that better fit this customer’s needs, we will lose the
order to our competitors. I guess we can say that product
parts really are valuable to us. There are big differences
between the customers’ systems, and we need a lot of
different parts to deal with the variety.”

The controllers agreed on this issue in Company B.

Although they recognised that the number of parts was a
cost driver manufacturing and order–processing systems,
they also acknowledged the point voiced by sales engi-
neers that further reductions of the number of parts would
probably be too costly from a customisation point of view
Research 21 (2010) 17–39

because of the significant physical diversity across process
systems of customers. A business controller explained the
following:

“Well, of course the number of product parts is impor-
tant in terms of the cost of the manufacturing and
ordering processes.[But] we also need to take the sales
engineers’ opportunities to create customer value into
consideration. We believe that further reductions in the
number of product parts will have such a negative effect
on the sales engineers’ customisation that it will erode
the gains made from cost-savings in the manufacturing
system.”

The controllers decided to drop the plan of setting a tar-
get for the reduction of product parts for the development
engineers, simply because further reductions would have
such a negative effect on the customisation opportunities
of sales engineers. There was “no room for improvements,”
as one business controller expressed it, thereby taking the
negative effects on customisation into account. The cus-
tomisation of Company B’s products often required more
hardware adjustments than in Company A, because the
set-up of the products differed more from customer to cos-
tumer in Company B due the high physical diversity of the
measurement systems. Thus, engineer adjustment to the
particular systems relied on a large number of physical
components in Company B.

5. Discussion: externalities and nonfinancial
performance measurement system design

This section contains a review of the findings from the
comparative case study of the externalities of the three
dimensions of nonfinancial performance. It also contains a
discussion regarding to what extent and under what condi-
tions the propositions outlined in Section 2 were confirmed
with respect to the resolution of the externalities. Fur-
thermore, the roles that nonfinancial performance targets
played as coordination devices as well as how information
about externalities was communicated by central plan-
ners and controllers in the two manufacturing settings are
discussed. Finally, reflections are presented on how the
findings of this study put the role of strategy into perspec-
tive when it comes to choosing nonfinancial performance
measures.

5.1. Externalities of nonfinancial performance

Table 2 summarises the externalities of the three dimen-
sions of nonfinancial performance in the two organisations
and reviews how the measured performance and the exter-
nal task (i.e., customisation activities by sales engineers)
are related. It also recalls to what extent externalities were
resolved by target setting or by the elimination of perfor-
mance measures.

The review in Table 2 illustrates that the externalities

of the three dimensions differed from one organisational
setting to another. Even though the two organisations
were alike, the externalities of the performances differed.
The differences were caused by specific technological and
operational elements within the individual organisational
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Table 2
Externalities of three dimensions of nonfinancial performance in two organisations along with their resolutions.

Nonfinancial performance Company Externalities Resolution

Manufacturing quality (i.e.,
probe accuracy)

Company A Positive externalities: extraordinarily high probe
accuracy (i.e., higher accuracy level than what the
customer requests) reduces sales engineer resource
consumption significantly when adjusting products to
resolve customers’ individual problems with
measuring flows in air and gases.

Performance measure implemented
and target setting used to internalise
positive externalities.

Company B No externalities: the customisation activities of sales
engineers are not affected by the probe accuracy level
in any significant way.

Performance measure implemented.
Externalities do not affect target
setting.

Reduction of components
on PCB

Company A Negative externalities: a reduction of the number of
components on PCBs will reduce the measurement
span of the transmission technology appropriate for
measurement of turbulence. A reduced measurement
span will reduce the ability of sales engineers to set up
the company’s measurement system to address every
customer’s flow fluctuations.

Performance measure excluded; the
negative externalities were too high.

Company B Negative externalities: reducing the number of
components does not affect the measurement span
because the transmission technology used for chemical
fluids is not sensitive to the number of components
applied. However, there is a lower limit for the number
of PCBs (and thus also the number of components) due
to the demand for technical features by customers.

Performance measure included and
target setting used to internalise
negative externalities.

Reduction of product parts Company A No externalities: the number of product parts only
affects the customisation processes of sales engineers
if the reduction is high. Performance along this
dimension will improve productivity in the
manufacturing and order–processing systems without
significantly reducing customisation up to a certain
level.

Performance measure included and
target setting used to internalise
negative externalities.

Company B Negative externalities: reducing the number of
product parts will limit customisation. The number of
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ractices that affected the interdependencies among the
hree dimensions of nonfinancial performance and the cus-
omisation activities of sales engineers (i.e., the external
ask).

In Company A, probe accuracy had a positive effect on
he customisation activities of sales engineers, whereas
t had neither a positive or negative effect in Company
. In this case the difference between the two compa-
ies was caused by the adjustments Company A’s sales
ngineers needed to carry out to resolve the customers’
ndividual measurement problem of flows in air and gases.
hese adjustment activities were made significantly eas-
er by higher probe accuracy. Such operational advantages
f higher probe accuracy were not present in Company B,
ecause the adjustments of Company B’s product to resolve
he measurement problem in chemical fluids was not really
ffected by probe accuracy. Hence, higher probe accuracy
id not affect customisation in Company B.

The second nonfinancial performance dimension, that
s, the reduction of the number of components on PCBs,
aused negative externalities in Company A as well as in

ompany B but for different reasons. A reduction of the
umber of components on the PCBs would have very neg-
tive effects on sales engineer activities in Company A
ecause the performance of the transmission technology
sed in the sensor module in Company A was significantly
and the number of
nsiderable impact on the
ers to adapt to the highly
stomers.

affected by the number of components. Reductions of com-
ponents was said to reduce the product’s measurement
span, and a reduced measurement span would seriously
affect the ability of sales engineers to measure all fluc-
tuations in air and gas flows (particularly those related
to turbulence) that Company A’s customers would like
to measure. In Company B, in contrast, the number of
components did not affect the transmission technology’s
performance (i.e., measurement span) in the same way
because the type of transmission technology applied in
chemical fluids was not as sensitive to the number of com-
ponents. Nevertheless, another issue came up with respect
to how far the number of components could be reduced
without affecting customisation in Company B. A reduction
of components would affect the number of PCBs, and the
number of PCBs affected how many extra technical features
demanded by customer the sensor module could provide.
Consequently, a minimum level of five PCBs was set, which
was used as the basis for setting a target for the reduction
in components in Company B.

The third type of performance, namely, the reduction of

product parts, also illustrates how specific circumstances
within the individual organisational setting affect the value
of the measured dimension of nonfinancial performance.
In Company B, further reductions in the number of product
parts would have considerable negative effects on customi-
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sation due to the differences across customer chemical
process systems, which created many diverse physical
measurement system set-ups and thereby a significant
demand for a high number of product parts. In Company
A, in contrast, the physical set-ups of the measurement
solution in gases and air did not differ to the same extent;
hence, customisation was not that sensitive to the number
of product parts. Furthermore, there was significant room
for improvement with respect to the number of product
parts in Company A compared to Company B.

A final point to be made with respect to the creation of
the externalities and interdependencies among tasks is that
the connecting points between the affecting and affected
task differ; see Fig. 2. The reduction of components on PCBs
and the reduction of product parts both affected the input
of the customisation activities of sales engineers (i.e., what
they have to work with), whereas probe accuracy affected
the processes of the sales engineers in Company A (i.e., the
way that they work). This is because extraordinary accu-
racy meant that sales engineers could eliminate several
steps in their customisation procedures. These different
connection points underline the multiple ways that inter-
dependencies between tasks, and thereby externalities, can
be created in an individual organisational setting.

5.2. Externalities and design of performance
measurement systems

Controllers in both companies adjusted their targets to
internalise externalities. They even decided to withdraw
performance measures with negative external effects that
were too strong. Thus, the case study confirms Propositions
1 and 2 outlined in Section 2 and illustrates how the
propositions outline principles for the coordination of
interdependencies among organisational tasks through
performance measurement and target setting.

5.2.1. Externalities and target setting (Proposition 1)
The comparative case study illustrates how target set-

ting was used in Company A to communicate the synergies
between the high accuracy level of the probes and the cus-
tomisation activities of sales engineers. It was also used
to protect the customisation activities of sales engineers
against the reduction of product parts in Company B and
the reduction of components on PCBs in Company A by
setting targets that balanced concerns about customisation
with cost-savings in manufacturing and order–processing.
Hence, the case study confirms Proposition 1 and illustrates
how target setting was used to internalise positive as well
as negative externalities of multiple dimensions of nonfi-
nancial performance.

5.2.2. Externalities and exclusion of performance
measures (Proposition 2)

Externalities also affected the choice of performance
measures in both companies. As suggested in Proposition

2, removing a nonfinancial performance measure for which
externality costs are so high that they eliminate the value
of performing along the dimension benefits a firm. In one
instance in each company, nonfinancial measures were
removed from the performance measurement system due
Research 21 (2010) 17–39

to very negative effects on customisation. In Company
B, the reduction of product parts had sufficiently strong
negative effects on the customisation activities of sales
engineers to the point that it was removed. In Company A,
a reduction of the number of components on PCBs created
such high externality costs that it was withdrawn from the
performance measurement system.

5.3. Nonfinancial performance, externalities, and myopic
behaviour: performance measures as planning devices

By definition, externalities are created by myopic man-
agers or employees that disregard the external effects of
their decision-making and thereby make decisions that cre-
ate less value for the firm than if they had included this
external effect in their decision-making. This paper dis-
tinguishes between two types of myopia to further the
discussion of myopia. The first is caused by the decision
maker’s lack of incentives to internalise the external effects
in his or her decision-making, and the second is caused by
the decision maker’s lack of information regarding how the
individual’s decisions effect firm value. The myopia of the
latter type was the focus of this comparative case study. In
fact, no incentive problems were considered to be present
with respect to externalities. One employee in Company B
expressed it as follows:

“I guess we are always ready to help each other. It
is more a matter of understanding what that actually
means.”

Thus, the key role of the nonfinancial performance mea-
sures in both companies was to provide information that
managers and employees could use to coordinate their
decisions with others.

The fact that it was a lack of information rather than a
lack of incentives that was the issue in the two companies
makes the illustration of the internalisation of externali-
ties somehow simpler. As long as the incentive issue is not
treated as a problem, the decision maker’s personal costs
and benefits of performing along an individual dimension
of nonfinancial performance are excluded from the anal-
ysis. If the nonfinancial performance measures had been
used for the provision of incentives and been included in
incentive contracts, issues related to performance mea-
surement such as manipulability (Jensen, 2003), risk
(Holmström, 1979), and completeness (Holmström and
Milgrom, 1991) would have influenced the choice of
performance measures and target setting. However, the
performance measures were decoupled from the incentive
contracts and incentive issues in the two companies. This
implies that it is possible to illustrate the consequences of
a nonfinancial performance measure’s externality directly
as an adjustment of targets and that the externality can be
internalised by informing the individual agent regarding
how much to produce to internalise the externality. Such
a direction or plan is an alternative to incentive contract

or price-based mechanisms (Milgrom and Roberts, 1992)
in which the agent is given an incentive to internalise the
externality by either a gain or loss that the agent receives
from the contract by internalising or not internalising the
externality. The gains and losses related to internalising
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r not internalising externalities are price signals that the
gent is expected to act upon and thereby indirectly inter-
alise externalities.

The success of nonfinancial performance measures as
oordination devices in the two companies might be caused
y the fact that the myopia problem was only a prob-

em of lack of information and not a problem of lack of
ncentive. If the controllers had also needed to resolve an
ncentive problem through the performance measures and
ad priced each externality issue not only on the basis of
he production of externality costs and benefits but also
n costs of manipulability, risk, and completeness, the
ituation would have been much more complex and not
ecessarily measurable for the controllers.

Thus, this paper illustrates how centralised planning
ight also play a role in lean manufacturing, which so

ften praises the principle of empowerment (Womack
t al., 1991). The decentralised agents (i.e., workers and
ngineers) in the two lean manufacturers included in the
ase study requested information about how their own
erformance would affect others. These effects were not
omething that they had the time or competences to spec-
fy themselves. This task was considered to be a centralised
ob. However, integration in the two lean manufacturers

as not only achieved through the performance measure-
ent system but target setting and choices of performance
easures played a significant role in terms of providing

ecision makers with specific information about the trade-
ffs and synergies between organisational tasks and how
hey should be dealt with from an overall firm perspective.
his was apparently not information that the individual
orker or engineer possessed.

.4. Further reflections on the choice of nonfinancial
erformance measures in general

The central role of an organisation’s strategy has often
een emphasised when it comes to explaining the choice
f nonfinancial performance measures in organisations
Eccles, 1991; Kaplan and Norton, 1996; Epstein and

anzoni, 1997; Otley, 1999; Ittner and Larcker, 2003).
mpirical and field research has illustrated how the choice
f performance measures is linked to the organisation’s
trategy (e.g. Govindarajan and Gupta, 1985; Simons, 1987;
ttner et al., 1997; Malina and Selto, 2001; Malina and Selto,
004), how nonfinancial performance measures reflect
alue drivers of organisations (Ittner and Larcker, 1998a;
edatole, 2003; Kaplan and Norton, 2004; Bryant et al.,
004), and how nonfinancial performance measures play a
ignificant role in terms of strategy implementation as well
s strategy development (Langfield-Smith, 1997; Bhimani
nd Langfield-Smith, 2007).

The results presented in this paper do not contradict
uch research but rather add to it as well as putting the
ole of strategy into perspective when it comes to choosing
aluable nonfinancial performance measures in organisa-

ions. By highlighting how the transaction costs (in this
ase, the costs of externalities) of performing along a par-
icular dimension of nonfinancial performance affects its
alue, more issues are added to the analysis of the value
f nonfinancial performance measures in the individual
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organisational setting. Strategy is a factor that affects the
value of the individual dimension of nonfinancial per-
formance, not least when it comes to understanding its
benefits. However, an analysis of the transaction costs of
performing along the particular dimension of performance
that the performance measure represents should also be
included. This paper demonstrates this by focusing on how
task interdependency among the measured nonfinancial
performance and other organisational tasks affects firm
value creation.

This type of transaction cost-based analysis is of course
limited with respect to explaining performance mea-
surement system change in general. Broader frameworks
are often necessary to understand choices and changes
related to performance measurement systems in practice
(Mouritsen, 1999; Vaivio, 1999a,b; Wouters and Wilderom,
2008) in part because interests (Chua, 1995; Briers and
Chua, 2001) and institutional concerns (Granlund and
Lukka, 1998; Burns and Scapens, 2000) are drivers of
accounting change and resistance. Nevertheless, the rel-
atively limited analysis in this paper of the value of three
nonfinancial performance measures in the two organisa-
tional settings has made it possible to study and illustrate
externalities as the determining factor when it comes to
performance measurement system design. This is part of
the explanation of what drives changes to management
accounting practices in organisations.

6. Conclusions

This paper highlights that the problem of externalities is
not only caused by myopic decision makers with no incen-
tive to internalise the external effect of their decisions. The
problem is also caused by decision makers with the best
intensions that nevertheless lack information about how
their actions affect others or how to correct them to act in
the interest of the organisation. This paper illustrates how
controllers’ choice of performance measures and target set-
ting plays a central role in terms of providing decentralised
agents (i.e., workers and engineers) with information about
how to act to internalise their externalities.

Furthermore, by means of a case study, this paper
illustrates that despite the coordination mechanisms
present in the two lean manufacturers studied, including
multi-functional skilled workers, cross-functional teams,
value-stream mapping, and pull production, there was
still a need for more information about how to balance
interdepartmental decisions. The study illustrates how
nonfinancial performance measures played a critical role
with respect to fulfilling this need. By emphasising the
nonfinancial performance measurement system’s role as
a centralised planning system, the paper supplements
the analyses of externality resolutions in management
accounting research, which have been primarily focused
on the design of incentive systems rather than planning
systems.
The planning of nonfinancial performance in the two
organisations was based on the principle that if non-
financial performance created a negative (or positive)
externality, the externality could be internalised by adjust-
ing the performance target in a downwards (or upwards)
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direction. Furthermore, the choice of performance mea-
sures was also used for the provision of information
about externalities. When the negative externalities that
occurred from a nonfinancial performance measure were
so high that they eliminated the value of performing
along this dimension of nonfinancial performance, the
performance measure was not implemented because the
companies were better off without enhanced performance
along this dimension.

An additional point derived from the case study is
that although the two organisations were very similar,
the same measures had different effects in each of the
organisations. This illustrates some of the obstacles that
are encountered when trying to produce general knowl-
edge about which nonfinancial performance measures fit
best into different types of organisations. The case study
illustrates how the details related to the operational, organ-
isational, and technological sides that often escape general
characterisations of the organisations nevertheless deter-
mined the externalities of the performance measures and
thereby their value and fit in the individual organisa-
tion. The capability to include these details in the analysis
illustrates again how case studies supplement and add
to other types of research methods. The importance of
studying accounting in the context in which it oper-
ates (Hopwood, 1983) is emphasised, especially when it
comes to producing specific knowledge of how the exter-
nalities are created in practice and how the economics
of multiple dimensions of nonfinancial performance are
determined.

Acknowledgements

The author appreciates helpful comments and sug-
gestions from Robert Scapens (editor-in-chief), Ivar Friis,
Jan Mouritsen, Tamás Vámosi, two anonymous reviewers
and participants at the First Workshop on Management
Accounting as Organizational and Social Practice (MASOP),
HEC, Paris, 2008.

References

Ahrens, T., Chapman, C.S., 2006. Doing qualitative field research in
management accounting: positioning data to contribute to theory.
Accounting, Organizations and Society 31 (8), 819–841.

Baiman, S., Baldenius, T., 2008. Non-financial performance mea-
sures as coordination devices. SSRN eLibrary available from:
http://ssrn.com/paper=1155562.

Baker, G., Gibbons, R., Murphy, K.J., 1994. Subjective performance
measures in optimal incentive contracts. The Quarterly Journal of Eco-
nomics 109 (4), 1125–1156.

Banker, R.D., Datar, S.M., 1989. Sensitivity, precision, and linear aggre-
gation of signals for performance evaluation. Journal of Accounting
Research 27 (1), 21–39.

Bhimani, A., Langfield-Smith, K., 2007. Structure, formality and the
importance of financial and non-financial information in strat-
egy development and implementation. Management Accounting
Research 18 (1), 3–31.

Bouwens, J., Van Lent, L., 2007. Assessing the performance of business unit
managers. Journal of Accounting Research 45 (4), 667–697.
Brickley, J.A., Smith, C.W., Zimmerman, J.L., 2004. Managerial Economics
and Organizational Architecture. McGraw-Hill, Boston.

Briers, M., Chua, W.F., 2001. The role of actor-networks and boundary
objects in management accounting change: a field study of an imple-
mentation of activity-based costing. Accounting, Organizations and
Society 26 (3), 237–269.
Research 21 (2010) 17–39

Bryant, L., Jones, D.A., Widener, S.K., 2004. Managing value creation within
the firm: an examination of multiple performance measures. Journal
of Management Accounting Research 16, 107–131.

Burns, J., Scapens, R., 2000. Conceptualization management account-
ing change: an institutional framework. Management Accounting
Research 11 (1), 3–25.

Bushman, R.M., Indjejikian, R.J., Smith, A., 1995. Aggregate perform-
nace measures in business unit manager compensation: the role
of intrafirm interdependencies. Journal of Accounting Research 33
(Suppl.), 101–128.

Chenhall, R.H., 1997. Reliance on manufacturing performance measures,
total quality management and organizational performance. Manage-
ment Accounting Research 8 (2), 187–206.

Chua, W.F., 1995. Experts, networks and inscriptions in the fabrication
of accounting images: a story of the representation of three pub-
lic hospitals. Accounting, Organizations and Society 20 (2/3), 111–
145.

Cooper, R., Turney, P.B.B., 1988. Tektronix: the portable instrument divi-
sion. Harvard Business School Cases.

Daniel, S.J., Reitsperger, W.D., 1991. Linking quality strategy with man-
agement control systems: empirical evidence from japanese industry.
Accounting, Organizations and Society 16 (7), 601–618.

Dent, J.F., 1987. Tension in the design of formal control systems: a
field study in a computer company. In: Bruns, W.J., Kaplan, R.S.
(Eds.), Accounting and Management—Field Study Perspectives. Har-
vard Business School Press, Boston.

Eccles, R.G., 1991. The performance measurement manifesto. Harvard
Business Review 69 (1), 131–137.

Epstein, M.J., Manzoni, J.-F., 1997. The balanced scorecard and tableau de
bord: translating strategy into action. Management Accounting 79 (2),
28–36.

Fullerton, R.R., McWatters, C.S., 2002. The role of performance measures
and incentive systems in relation to the degree of JIT implementation.
Accounting, Organizations and Society 27 (8), 711–735.

Gibbs, M., Merchant, K.A., Van der Stede, W., Vargus, M.E., 2004. Determi-
nants and effects of subjectivity in incentives. The Accounting Review
79 (2), 409–436.

Govindarajan, V., Gupta, A.K., 1985. Linking control systems to business
unit strategy: impact on performance. Accounting, Organizations and
Society 10 (1), 51–66.

Granlund, M., Lukka, K., 1998. It’s a small world of management accounting
practices. Journal of Management Accounting Research 10, 153–179.

Holmström, B., 1979. Moral hazard and observability. The Bell Journal of
Economics 10 (1), 74–91.

Holmström, B., Milgrom, P., 1991. Multitask principal-agent analyses:
incentive contracts, asset ownership, and job design. Journal of Law,
Economics and Organization 7, 24–52 (special issue).

Hopwood, A.G., 1983. On trying to study accounting in the contexts in
which it operates. Accounting, Organizations and Society 8 (2/3),
287–306.

Ittner, C.D., Larcker, D.F., 1998a. Are nonfinancial measures leading indi-
cators of financial performance? An analysis of customer satisfaction.
Journal of Accounting Research 36, 1–35.

Ittner, C.D., Larcker, D.F., 1998b. Innovations in performance measure-
ment: trends and research implications. Journal of Management
Accounting Research 10, 205–238.

Ittner, C.D., Larcker, D.F., 2001. Assessing empirical research in manage-
rial accounting: a value-based management perspective. Journal for
Accounting and Economics 32, 349–410.

Ittner, C.D., Larcker, D.F., 2003. Coming up short on nonfinancial perfor-
mance measurement. Harvard Business Review 82 (2), 88–95.

Ittner, C.D., Larcker, D.F., Rajan, M.V., 1997. The choice of performance
measures in annual bonus contracts. The Accounting Review 72 (2),
231–255.

Jensen, M.C., 2002. Value maximization, stakeholder theory, and the cor-
porate objective function. Business Ethnics Quarterly 12 (2), 235–256.

Jensen, M.C., 2003. Paying people to lie: the truth about the budgeting
proces. European Financial Management 9 (3), 379–406.

Kaplan, R.S., Atkinson, A.A., 1998. Advanced Management Accounting.
Prentice Hall, Upper Saddle River.

Kaplan, R.S., Norton, D.P., 1996. Using the balanced scorecard as a strategic
management system. Harvard Business Review (January–February),
75–85.

Kaplan, R.S., Norton, D.P., 2004. Measuring the strategic readiness of intan-

gible assets. Harvard Business Review (February), 52–63.

Keating, A.S., 1996. Determinants of divisional performance evaluation
practices. Journal of Accounting and Economics 24, 243–273.

Keating, P.J., 1995. A framework for classifying and evaluating the theoret-
ical contributions of case research in management accounting. Journal
of Management Accounting Research 7 (Fall), 66–86.

http://ssrn.com/paper=1155562


counting

L

M

M

M

M

M

M

M

M

O

R

R

S

logistics department. Accounting, Organizations and Society 33 (4–5),
A. Hansen / Management Ac

angfield-Smith, K., 1997. Management control systems and strategy:
a critical review. Accounting, Organizations and Society 22 (2),
207–232.

alina, M.A., Selto, F.H., 2001. Communicating and controlling strategy:
an empirical study of the effectiveness of the balanced scorecard. Jour-
nal of Management Accounting Research 13, 47–90.

alina, M.A., Selto, F.H., 2004. Choice and change of measures in perfor-
mance measurement models. Management Accounting Research 15
(4), 441–469.

erchant, K.A., 1989. Rewarding Results—Motivating Profit Center Man-
agers. Harvard Business School Press, Boston.

erchant, K.A., 2006. Measuring general managers’ performances.
Accounting, Auditing and Accountability Journal 19 (6), 893–917.

erchant, K.A., Shields, M.D., 1993. When and why to measure costs less
accurately to improve decision making. Accounting Horizons 7 (2),
76–81.

ilgrom, P., Roberts, J., 1992. Economics, Organization and Management.
Prentice-Hall, Upper Saddle River, New Jersey.

oers, F., 2005. Discretion and bias in performance evaluation: the impact
of diversity and subjectivity. Accounting, Organizations and Society
30, 67–80.

ouritsen, J., 1999. The flexible firm: strategies for a subcontractor’s man-
agement control. Accounting, Organizations and Society 24 (1), 31–55.

tley, D., 1999. Performance management: a framework for manage-
ment control system research. Management Accounting Research 10,
363–382.

idgway, V.F., 1956. Dysfunctional consequences of performance mea-

surements. Administrative Science Quarterly 1 (2), 240–247.

oberts, J., 2004. The Modern Firm—Organizational Design for Perfor-
mance and Growth. Oxford University Press, Oxford.

capens, R.W., 1990. Researching management accounting practice:
the role of case study methods. British Accounting Review 22 (3),
259–281.
Research 21 (2010) 17–39 39

Scott, R.W., 1992. Organizations—Rational, Natural, and Open Systems.
Prentice-Hall, Englewood Cliffs, N.J.

Sedatole, K.L., 2003. The effect of measurement alternatives on a nonfi-
nancial quality measures’ forward-looking properties. The Accounting
Review 78 (2), 555–580.

Shavell, S., 2004. Foundation of Economic Analysis of Law. The Belknap
Press of Harvard University Press, Cambridge, Massachusetts.

Simons, R., 1987. Accounting control systems and business strategy:
an empirical analysis. Accounting, Organizations and Society 12 (4),
357–374.

Solomons, D., 1965. Divisional Performance: Measurement and Control.
Financial Executive Research Foundation, New York.

Thompson, J.D., 1967. Organizations in Action—Social Science Bases of
Administrative Theory. McGraw-Hill, New York.

Ulrich, K., Eppinger, S.D., 2000. Product Design and Development.
McGraw-Hill, Boston.

Vaivio, J., 1999a. Examining “the quantified customer”. Accounting, Orga-
nizations and Society 24 (8), 689–715.

Vaivio, J., 1999b. Exploring a ‘non-financial’ management accounting
change. Management Accounting Research 10, 409–437.

Womack, J., Jones, D.T., Roos, D., 1991. The Machine That Changed the
World. HarperCollins, New York.

Womack, J.P., Jones, D.T., 2003. Lean Thinking—Banish Waste and Create
Wealth in Your Corporation. Free Press, New York.

Wouters, M., Wilderom, C., 2008. Developing performance measurement
systems as enabling formalization: a longitudinal field study of a
488–516.
Zimmerman, J.L., 1979. The cost and benefits of cost allocations. The

Accounting Review 54 (3), 504–521.
Zimmerman, J.L., 2006. Accounting for Decision Making and Control.

McGraw-Hill Irwin, New York.


	Nonfinancial performance measures, externalities and target setting: A comparative case study of resolutions through planning
	Introduction
	Nonfinancial performance measures, externalities, and value creation
	Externalities and interdependencies among tasks
	Different types of interdependencies

	Resolutions of externalities
	Internalising externalities by adjusting performance evaluation and compensation
	Internalising externalities through planning

	Benefits and costs of measured performance and externalities-understanding value creation related to nonfinancial performance measures
	Production costs
	Benefits of measured nonfinancial performance
	Adding costs of externalities

	Externalities and resolutions due to planning and target setting

	Introduction to the case study
	The aim of the case study
	The two companies
	Company A
	Company B

	The three nonfinancial performance measures and their use
	The customisation activities of sales engineers
	The choice of performance measures and target setting as coordination mechanisms

	Data collection and analysis
	The role of the propositions


	Analysis: three dimensions of nonfinancial performance and their external effects on sales engineer customisation in two organisations
	Probe accuracy as a quality measure
	Positive externalities in Company A

	Reduction of components on the printed circuit boards (PCBs)
	Negative externalities in Company A
	Negative externalities in Company B

	Reduction of product parts
	Negative externalities in Company A
	Negative externalities in Company B


	Discussion: externalities and nonfinancial performance measurement system design
	Externalities of nonfinancial performance
	Externalities and design of performance measurement systems
	Externalities and target setting (Proposition 1)
	Externalities and exclusion of performance measures (Proposition 2)

	Nonfinancial performance, externalities, and myopic behaviour: performance measures as planning devices
	Further reflections on the choice of nonfinancial performance measures in general

	Conclusions
	Acknowledgements
	References


