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a  b  s  t  r  a  c  t

Performance  measurements  may  stimulate  employee  initiatives  to improve  operational
performance,  especially  when  employees  themselves  participate  in the  development  of
their  own  departmental  performance  measures.  Using  the  theory  of  planned  behavior,  we
examine  why  this  occurs  in  a beverage  manufacturing  company  where  we  helped  bot-
tling line  maintenance  technicians  develop  measures  about  the results  of their  own  work.
Our  analyses  are  based  on  qualitative  data  gathered  at 156  meetings,  34  semi-structured

interviews,  quantitative  performance  data  from  the  company’s  information  systems,  and
quantitative  questionnaire  data.  We  found  that the participatory  development  process
increased employees’  attitude,  perceived  social  pressure  and  perceived  capability  to  take
initiative.  Moreover,  the  departmental  performance  improved  when  the  jointly  developed
performance  measures  were  put  to use.
. Introduction

The participation of employees is an important theme in
anagement accounting research (e.g., Derfuss, 2009; Luft

nd Shields, 2007). Most studies investigate participation
n budgeting: the amount of influence a subordinate man-
ger has for setting his/her unit’s budgets. Derfuss (2009)
onducted a meta-analysis and found 11 positive conse-
uences of participative budgeting that generalize across
amples (e.g., the positive effect of budgetary participation
n budget usefulness).
Yet the participation of employees may  go beyond the
etting of budgetary targets per se, extending to processes
or developing and implementing management accounting
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systems (De Haas and Kleingeld, 1999; Eldenburg et al.,
2010). Considering performance measurement systems
(PMS) specifically, employees may  be involved in and have
influence on a panoply of factors, including: the conceptu-
alization of performance measures, defining the measures,
identifying required data, adapting IT-systems, designing
graphs and tables for the presentation of the measures, and
even producing the periodic performance reports. There
are only a few studies in management accounting that have
investigated such a broader notion of participation in the
development and implementation of performance mea-
surement systems, and these generally found beneficial
effects (i.e., Abernethy and Bouwens, 2005; De Haas and
Algera, 2002; Hunton and Gibson, 1999; Kleingeld et al.,
2004; Li and Tang, 2009; Wouters and Wilderom, 2008).

Investigating participation in the development and
implementation of PMS  is valuable because so little is
known about why performance measurement affects per-
formance. Many studies have investigated relationships

between performance measurement and organizational
performance (e.g., Chenhall, 2005; Davis and Albright,
2004; De Geuser et al., 2009; Farrell et al., 2008; Grafton
et al., 2010; Ittner et al., 2003; Kelly, 2010; Lee and Yang,
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2010; Malina et al., 2007; Said et al., 2003; Widener, 2006).
These studies assume performance measurement affects
the behavior of individuals within the organization, which
in turn facilitates the achievement of organizational goals
(Burney and Widener, 2007; Burney et al., 2009; Covaleski
et al., 2003; Hall, 2008). However, detailed empirical
investigations into how employee behavior mediates the
relationship between PMS  and performance remain scarce
(De Leeuw and Van den Berg, 2010; Hall, 2010; Luckett and
Eggleton, 1991; Webb, 2004).

This study focuses on participatory development of
performance measures and a particular type of behav-
ior, namely employee initiative. Employee initiative is an
increasingly important part of contemporary job perfor-
mance (Campbell, 2000; Crant, 2000; Frese and Fay, 2001a)
aimed at achieving continuous improvements in opera-
tional work processes. We  define PM participation as the
substantial impact of one or more employees on the con-
tent of the performance measures by means of which
one (in this study: a department) is measured. We  define
employee initiative as self-starting, pro-active, persistent
and pro-company behavior of individual employees (Frese
and Fay, 2001b).  The central question of our study is: why
is PM participation related to employee initiative?

This study investigates performance measurement at
the operational level in the organization, where perfor-
mance measures are quite specific to the operational
processes (Franco-Santos et al., 2007; McKinnon and Bruns,
1992; Melnyk et al., 2004). We  focus on enabling per-
formance measures that are intended to facilitate the
responsibilities of employees, rather than primarily as
control devices deployed by senior management (Adler
and Borys, 1996; Ahrens and Chapman, 2004; Free, 2007;
Wouters and Wilderom, 2008). Employees know a great
deal about operational processes and the data that are
generated, making it important to use their knowledge to
develop and implement performance measures (Masquefa,
2008). We  do not investigate the use of performance mea-
sures for formal evaluation and incentive purposes.

We  intend to contribute to the management account-
ing literature on performance measurement systems by
using a psychological theory to investigate our research
question. This is important because psychological theo-
ries may  give more complete and valid explanations of
performance measurement effects (Covaleski et al., 2003;
Kleingeld et al., 2004), thereby extending the existing man-
agement accounting body of knowledge on performance
measurement. The theory we use in this study (the theory
of planned behavior) has not yet been applied to employee
initiative behavior, but it has been used to explore and
stimulate various other kinds of behavior, such as quitting
smoking, using condoms, and using public transportation
(Fishbein and Ajzen, 2010). We  show employee initiative
behavior can also be studied through the same theoreti-
cal lens. Using this theory contributes to the management
accounting literature because it investigates motivational,
social and cognitive variables at the same time, which most

likely are the major behavioral effects resulting from par-
ticipation (Jeong, 2006). Earlier management accounting
research has included motivation and/or capability vari-
ables, but social effects have been less investigated. In sum,
ing Research 23 (2012) 120– 141 121

the present study intends to provide an overall explanation
for why PM participation is related to employee initiative by
investigating all three of these important mediating vari-
ables simultaneously.

A secondary contribution of this study lies in the report
in substantive detail precisely how PM participation actu-
ally came about and was  shaped. This kind of process
has received scant attention in the accounting literature
heretofore (Otley, 1999; Abernethy and Bouwens, 2005).
We report on a 1-year field study in a beverage manufac-
turing company where we jointly developed performance
measures with their maintenance technicians. Using action
research makes it possible to richly describe how employ-
ees reacted before, during and after they participated in
developing their own performance measures.

This study was  conducted in order to develop a the-
oretical explanation for why  PM participation is related
to employee initiative, and to provide initial empiri-
cal support for it. We did this by using systematic
combining—continually going back and forth between the-
ory and data (Dubois and Gadde, 2002). However, for the
sake of clarity, from the outset we structure the paper
around the developed model, which provides a structure
that helps to convey the theoretical and empirical insights
gained throughout this study about the effects of partici-
pative development of performance measures.

This paper is structured as follows. In Section 2 we  artic-
ulate the theory that supports our model, and in Section 3
we lay out our methodology. Section 4 presents the empir-
ical results with regard to qualifying and refining our basic
model. Section 5 discusses a range of implications and lim-
itations of our overall account.

2. Theory

We define PM participation as the substantial impact
of one or more employees on the content of the perfor-
mance measures by means of which one (in this study a
department) is measured. This may  include any aspect of
the performance measures distinguished by Neely et al.
(2002): the name; the purpose; the target; the formula;
the frequency of measuring; the source of data; and the
responsibility. By actually participating in the development
of performance measures, employees’ ideas about perfor-
mance measures are taken seriously (Nørreklit, 2000). The
goal is manifestly practical—to make performance mea-
sures useful for the involved employees in their everyday
work. Of course, participation will not be a completely
autonomous affair. For example, there may  be guidance
in the form of strategic priorities, constraints regarding
the timely availability of resources for this developmen-
tal process, and project deadlines that the employees have
to consider. PM participation may  provide positive effects
to the organization if it creates better quality performance
measures (Abernethy and Bouwens, 2005). Good mea-
surement properties of performance measures (such as
sensitivity, precision, and verifiability) can reduce costly

management control issues (Moers, 2006).

PM participation is not the same as the interactive use
of performance measurement systems, which has also been
investigated empirically (e.g., Bisbe and Otley, 2004; Henri,
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006; Widener, 2007). In terms of the framework devel-
ped by Ferreira and Otley (2009),  the interactive use refers
o how managers and employees use an existing PMS  in
heir communication, whereas PM participation is about
ow managers and employees work together to design and

mplement a new or modified PMS.
Employee initiative is somewhat comparable to the term

work-related motivation” that is more common in man-
gement accounting.2 However, work-related motivation
s rarely measured directly and is often focused on a non-
bservable, internal state of mind (see Birnberg et al., 2007,
or an overview). For example, Hunton and Gibson (1999)
xamined the link between a construct similar to PM par-
icipation and work-related motivation. They measured

otivation indirectly through “self-efficacy” and perceived
participation congruence.” We  are interested not only in
his internal state of mind, but also in employee behavior.

The basis of our model is the theory of planned behav-
or (TPB; Ajzen, 1991; Fishbein and Ajzen, 2010) that is

idely used in psychological research to address how peo-
le can be motivated to behave in certain ways. It has
o date not been used to explain or predict employee ini-
iative,  but we determined it would be fruitful given its
ffective use in a wide range of fields (Fishbein and Ajzen,
010) including management accounting (e.g., Hill et al.,
996), organizational behavior (e.g., Dunn and Schweitzer,
005), and change management (e.g., Jimmieson et al.,
008). The TPB differentiates between motivational, social
nd cognitive variables. This classic distinction is also used
n, for instance, Birnberg et al.’s (2007) overview of psy-
hology theory in management accounting research. Most
esearch so far—both inside and outside of management
ccounting—has included only one or two of these types
f variables at the same time.3 The present research con-
ributes to the literature by including all three mediating
ehavioral variables simultaneously and therefore giving

 relatively complete explanation for the relation between
M participation and employee initiative.

The TPB distinguishes three antecedents of any par-
icular kind of behavior: attitude—people’s evaluation
egarding the behavior, norm—the extent to which peo-
le think that most people who are important to them,
ant them to behave in a particular way, and control—the

xtent to which people feel capable of performing the
ehavior (see Ajzen, 1991, for the complete theory).
ecause the terms “Norm” and “Control” have a differ-
nt connotation for management accounting scholars, we

ill below use different equivalent terms that are more

ntuitive: social pressure and capability to take initiative,
espectively.

2 Work-related motivation as used within management accounting is
sually conceptualized as consisting of four processes: (1) “arousal”—the
timulation or initiation of energy to act; (2) “direction”—where energy or
ffort is directed; (3) “intensity”—the amount of effort expended per unit
f  time; and (4) “persistence”—the duration of time that effort is expended
Birnberg et al., 2007, p. 119).

3 An exception is Erez and Arad (1986) who  studied all three factors
imultaneously. Their dependent variable was  “performance,” and they
ound that a combination of the three types of variables was indeed the
est predictor.
ing Research 23 (2012) 120– 141

According to the TPB, it is possible to change people’s
behavior when an intervention is directed at one or more
of its antecedents (Ajzen, 2006a). Therefore, we examine
if PM participation influences attitude, social pressure, and
capability to take initiative, and if all TPB relations hold with
employee initiative as the dependent variable (see Fig. 1).

2.1. PM participation and attitude to take initiative

In Hackman and Oldham’s (1976) “job characteristic
model” the attitude to take initiative depends upon three
psychological states: (1) experienced meaningfulness of the
work, (2) experienced responsibility for the outcomes of
the work, and (3) knowledge of the results of the work
activities (Fried and Ferris, 1987; Hackman and Oldham,
1976; Johns et al., 1992). PM participation may  invoke these
psychological states and thus increase attitude to take ini-
tiative. The first state (experienced meaningfulness of the
work) is invoked if PM participation gives rise to and reflects
something employees believe in (Latham, 2003). In this
case employees when trying to reach the goals do not have
to sacrifice self-interest for the greater good (Bono and
Judge, 2003). Hence they are likely to put more effort into
reaching the goals (Sheldon and Elliot, 1998).

The second state (experienced responsibility for the
outcomes of the work) is an inherent consequence of PM
participation because it gives employees a certain amount
of autonomy (Hackman and Oldham, 1976). When people
have an influence on something, they often tend to become
involved in making it work because they will perceive its
success or failure as their own success or failure (Vroom,
1995, p. 267). In line with that kind of identification, PM par-
ticipation makes them more positive about the developed
performance measures (Abernethy and Bouwens, 2005;
Wilderom et al., 2007). They will thus perceive the mea-
sures as a credible resource, which of course makes them
more likely to accept their output (Ilgen et al., 1979) and use
them to improve their work (Luckett and Eggleton, 1991).

The third state (knowledge of the results of work activ-
ities) is likely to be affected by PM participation as well.
Performance measures provide feedback, increasing the
knowledge of the employees necessary to make decisions
(Demski and Feltham, 1976; Sprinkle, 2003; Van Veen-
Dirks, 2009). Since participatorily developed performance
measures have fewer measurement errors and better fit the
needs of the employees (Abernethy and Bouwens, 2005;
Cavalluzzo and Ittner, 2004), feedback is more likely to be
accepted (Ilgen et al., 1979; Luckett and Eggleton, 1991)
and the employees’ knowledge of the results of their work
improves. In summary:

Proposition 1. If employees participate in developing their
own performance measures, their attitude to take initiative
becomes more positive.

2.2. PM participation and social pressure to take
initiative
In addition to attitudinal gains, participation in devel-
oping the measures also seems to give social benefits,
especially when speaking of group participation, as we do
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d mode
Fig. 1. Propose

in this study (Erez and Arad, 1986). We  think that PM partic-
ipation leads to more social pressure because performance
measures can prioritize behavior (Collins, 1982; Sprinkle,
2003) and clarify the requirements of someone’s work
role (Hall, 2008). They indicate where employees should
direct their effort, and the accompanying targets show
how much effort they should put into it. After developing
the performance measures together with their colleagues,
employees are more likely to feel that they have to justify
their performance, including the initiatives towards reach-
ing the targets. Although these relations may  also apply to
non-participatory performance measures, it appears their
influence is more prominent with self-developed perfor-
mance measures. Acceptance of the measures is assumed to
depend on the amount of influence someone has had on the
selection and development of these measures (Luckett and
Eggleton, 1991). A target should be accepted by the people
concerned before it will have an effect on their behavior
(Erez et al., 1985). We  therefore propose:

Proposition 2. If employees participate in developing their
own performance measures, they feel more social pressure to
take initiative.

2.3. PM participation and capability to take initiative

Building on the ideas of enabling formalization (Adler
and Borys, 1996; Ahrens and Chapman, 2004), PM partici-
pation is found to lead to performance measures that are
perceived as enabling or empowering (Chiles and Zorn,
1995; Hall, 2008; Quinn and Spreitzer, 1997; Spreitzer,
1995, 1996). Enabling performance measures are per-
ceived by employees as facilitative for their work, rather
than as just a monitoring device for managers, as perfor-
mance measures are often seen (Wouters and Wilderom,
2008). There are two mechanisms that may  explain why
employees feel more capable to take initiative if they
have developed their own performance measures. The first
derives from the literature on the cognitive mechanisms
that explain the relation between participation and perfor-
mance (e.g. Shields and Shields, 1998). It is argued that an

important feature of the participatory process is the dis-
cussion that takes place between the employees and their
leader. Due to these discussions people know better what
to do and how to do it, making the performance measures
l of the study.

more useful (Kleingeld et al., 2004) and giving the employ-
ees more actual and perceived capability.

PM participation may  also affect capability via the
decision-facilitating role of these developed performance
measures. Individuals’ knowledge and ability to make
better decisions can be improved by providing feedback
(Sprinkle, 2003), and accurate performance measures are
providers of such feedback (Demski and Feltham, 1976;
Sprinkle, 2003; Van Veen-Dirks, 2009). It is generally
accepted that PM participation leads to performance mea-
sures of better quality (Abernethy and Bouwens, 2005;
Cavalluzzo and Ittner, 2004), a key factor often leading to
more self-efficacy with regard to reaching goals (Webb,
2004). Hence, we propose that PM participation makes
employees more capable of taking initiative.

Proposition 3. If employees participate in developing their
own performance measures, their capability to take initiative
increases.

2.4. TPB antecedents and employee initiative

The theory of planned behavior advances the case that
an individual’s intention to perform a certain behavior
depends on one’s attitude, felt social pressure, and/or felt
capability to perform the behavior; and that intentions
are usually good predictors of behavior. Support for these
relations is found in numerous studies and meta-analyses
of diverse kinds of behavior (Fishbein and Ajzen, 2010).
We foresee similar links with respect to employee initia-
tive behavior and will below explain the rationale behind
these propositions. We refer to Fishbein and Ajzen (2010)
for the complete theory, and to the empirical papers that
document relations that resemble those between attitude
and employee initiative (Frese and Fay, 2001a,b; Fuller et al.,
2006; Parker et al., 2006); social pressure and employee ini-
tiative (Crant, 2000; Frese and Fay, 2001a,b); and capability
and employee initiative (Axtell and Parker, 2003; Morrison,
2006; Parker et al., 1997, 2006; Spreitzer, 1995; Thomas
and Velthouse, 1990).

The relation between attitude to take initiative and actu-

ally taking initiative is intuitively reasonable if you consider
the definition of employee initiative: it is practically impos-
sible to be self-starting, pro-active and persistent if you do
not feel positive about taking the initiative. The relation
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etween social pressure and employee initiative exists
ecause people generally fear the negative consequence of
eing different (Brehm et al., 2002). Finally, even if employ-
es want to take initiative and feel the social pressure to do
o, they may  not actually take initiative if they do not feel
apable of it (Fishbein and Ajzen, 2010). Taking initiative
requires the expectation of being in control of the situation
nd of one’s actions” (Frese and Fay, 2001a,  pp. 155).

roposition 4a. Employees’ attitude to take initiative is pos-
tively related to employee initiative behavior.

roposition 4b. Employees’ felt social pressure towards
aking initiative is positively related to employee initiative
ehavior.

roposition 4c. Employees’ capability to take initiative is
ositively related to employee initiative behavior.

. Method

.1. Research design

This study is designed as action research, or more pre-
isely as clinical field work (Baskerville and Wood-Harper,
998), which means that the action researcher is involved
ith an organization in a helping role (Schein, 1987). The
ain action researcher worked 3 days a week on average

t the site to do the clinical field work, and spent the other
 weekdays at the university concentrating on the scien-
ific part of the study. We  chose action research because
he research question concerns “understanding the process
f change or improvement” (Coughlan and Coghlan, 2002,
. 227). Our research design was chosen in order to opti-
ize the opportunity to gain valuable insight into how an

rganizational phenomenon as PM participation actually
orks in practice (Coughlan and Coghlan, 2002). Designing

nd conducting research in real-world settings improves
he exchange of knowledge between researchers and prac-
itioners (Anderson et al., 2001; Miller et al., 1997; Rynes
t al., 2001; Van de Ven and Johnson, 2006), and if properly
onducted can make accounting research more relevant in
ractice (Kasanen et al., 1993).

The intended contribution of the paper is to extend the
urrent body of management accounting knowledge con-
erning the question of why PM participation is related to
mployee initiative. We  did this by means of systematic
ombining: continually going back and forth between the-
ry and data (Dubois and Gadde, 2002). From the beginning
he research question was clear and we intended to answer
t by using a psychological theory. We  gradually focussed
n the theory of planned behavior because it includes moti-
ational, social and cognitive type variables, all relevant
o adequately explaining the link between employee par-
icipation and performance (cf. Jeong, 2006). Meanwhile,
orking in concrete, everyday contexts gave us a better

eeling about what actually goes on when performance
easures are being developed together with employees.
his experience helped us to gradually see more and
ore connections between these observations and exist-

ng literature, which enabled us to extensively embed our
bservations in theory. Although the study was undertaken
ing Research 23 (2012) 120– 141

for purpose of theory development, we used the oppor-
tunity to do some theory testing as well. Our qualitative
study suggested that all three TPB variables seemed rel-
evant to increasing employee initiative. Hence, at the tail
end of the study we  asked the employees to complete a
questionnaire that would help us examine whether some
of these relations were also statistically significant.

We designed this study in ways that adhered to
Baskerville and Wood-Harper’s (1998, pp. 103–104) seven
validity criteria for action research: “(1) the research should
be set in a multivariate social situation. (2) The observations
are recorded and analyzed in an interpretive frame. (3)
There was researcher action that intervened in the research
setting. (4) The method of data collection included partic-
ipatory observation. (5) Changes in the social setting were
studied. [. . .]  (6) The immediate problem in the social set-
ting must have been resolved during the research. (7) The
research should illuminate a theoretical framework that
explains how the actions led to the favorable outcome.”

The first five criteria are met  through our choice of the
research setting that we will describe in Section 3.2.  Most
interesting and relevant here are Criterions 6 and 7. To
meet Criterion 6 the intervention should actually lead to
more employee initiative. If it fails to lead to more employee
initiative then it is impossible to examine how and why
employees took more initiative after the intervention, so
it would make the research invalid. In Section 4 we show
that employees indeed eventually did take more initiative.
Moreover, Criterion 7 can be read as suggesting this study
illuminates a theoretical framework that explains why our
intervention led to more employee initiative. This of course
is our main research question and what our paper is all
about. The developed theory is brought forward in Sec-
tion 2, and in Section 4 we discuss how this model actually
worked in the company in our case study.

In order to make our research replicable, we turn next
to a very precise description of our methodology (see
Checkland and Holwell, 2007). We  start with a sketch of the
research context that will help in the interpretation of the
results. In Section 3.3 we  describe each of the steps that we
took to develop the performance measures together with
the employees. In Section 3.4 we report how we captured
the data and how we went about our analyses.

3.2. Research context

3.2.1. Organization
The organization under study is a medium-sized Dutch

company in the beverage manufacturing industry. We
focused on its maintenance department for the bottling
lines. Fig. 2 shows the relevant part of the organizational
chart. The director of the supply chain department was a
member of the board of directors. The supply chain depart-
ment consisted of five sub-departments, one of which was
the bottling sub-department. The head of bottling was  part
of the “supply team” which met  at least monthly to dis-

cuss the broader picture of the supply chain department.
The supply team consisted of the supply chain director,
the head of supply chain control, and the heads of the sub-
departments of supply.
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n chart

technicians had taken early retirement and two technicians
and the secretary had been transferred to other depart-
ments.
Fig. 2. Part of the company’s organizatio

The organizational chart changed slightly during our
study, but the bottling sub-department was basically com-
prised of (a) the operators who were led by their own
team bosses; and (b) the maintenance technicians who
were led by two maintenance managers. Our study was
situated among all the maintenance technicians and their
managers. Of the 34 maintenance technicians, 16 were
electro-technical and 18 were mechanical technicians. The
remaining staff of the maintenance department included a
planner, administrator, and secretary.

The bottling department has eight bottling lines. Each
maintenance manager was responsible for four lines:
one for lines that bottled using returnable materials,
and the other for the lines using non-returnable mate-
rials. The processes of returnable and non-returnable
materials differ because non-returnable materials are
quality-checked before they enter the company, whereas
returnable materials are not, which preempts directly
comparing one-to-one the maintenance managers’ per-
formance. The maintenance technicians had an individual
area of responsibility: 8 were responsible for one of the
bottling lines, 24 for one kind of machine, and 2 were
jack-of-all-trades and helped wherever and whenever they
could.

Apart from the secretary all the employees of the
maintenance department were male. The maintenance
managers had both completed higher-level vocational edu-

cation. One had been with the company for 28 years
and had a departmental tenure of 20 years. The other,
in contrast, had only recently joined the company at the
beginning of our study. Four maintenance technicians had
 including the stakeholders of the study.

a lower-level and 30 had an intermediate vocational educa-
tion background. The mean age of 33 of the 34 maintenance
technicians was 45; their mean organizational tenure was
19 years. On average, they had spent 16 years working in
this very same maintenance department.4

3.2.2. Changes over time
Besides our intervention, other relevant changes inside

and outside the company were going on during our study.
To put these changes into perspective, we refer to Fig. 3
that gives an overview of the study’s timeline. We  already
mentioned that a new maintenance manager entered the
company close to the beginning of the study. Moreover,
in February 2008, the company was  acquired by a larger,
global, foreign based beverage manufacturing company.
This new faraway owner had a decentralized structure
in which the production locations work independently,
and it seemed at the time the take-over would have no
major consequences for the supply department. Neverthe-
less, in October 2008 a company-wide reorganization was
announced and 10% of all the employees would lose their
jobs. Within the maintenance department, about 11 of the
39 positions would disappear. By the end of our study, three
4 One of the participating maintenance technicians did not provide
information on age and tenure.
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Fig. 3. Tim

.3. Process

The actual process of developing the performance
easures—illustrated in Fig. 3—took 4 months. The rest of

he 16 months of the study were used to prepare this pro-
ess, to include the developed performance measures in
he departmental routines and to collect data.

.3.1. Preparation
The preparation consisted of several introductory meet-

ngs with several internal stakeholders. Moreover, four
roups were formed. These groups were as diverse as pos-
ible, mixing the maintenance technicians from different
ines and specializations. To make sure that the perfor-

ance measures were explicitly in line with the goals of
he organization, the head of bottling attached themes to
he groups: (1) energy use, (2) material losses, (3) planned

aintenance, and (4) machine failures. As part of the supply
eam, he had specific insights about the strategic priorities
f the company and of the supply chain department. He
anted these four themes adopted because they were cur-

ently important for the bottling department in supporting
he company’s strategy. The rest of the supply team agreed
ith these themes.

.3.2. Developing the performance measures
Fig. 3 summarizes the seven phases of the develop-

ental process. It should be noted that in practice the
ransitions between the phases were more gradual than the
chema suggests. Each phase can be briefly encapsulated as
ollows:

1) Before the summer-break of 2008 a newsletter was  e-
mailed to all members of the maintenance department
with information about the purpose of performance
measures and the process that was going to be used
to develop them. The technicians were asked to attend
an individual meeting with the action researcher after
the summer-break. We  emphasized in the original

newsletter and afterwards that the measures were sup-
posed to assist them (the technicians) in improving
their own work, rather than being used by management
to evaluate their performance.
 the study.

(2) During the individual meetings, the maintenance tech-
nicians could (a) explain the current ways of working
in the maintenance department, (b) articulate their
expectations about the project, and (c) ask questions
about it. The meetings were also conducted to collect
interview data.

(3) Each group created performance measures in five to
eight group sessions led by the main action researcher.
During each group’s first session one of the two main-
tenance managers explained the importance of the
project and the technicians participated in a so-called
brain-write (e.g., Terhürne, 2008; Thompson, 2003).
Somewhat analogous to brainstorming, they were
asked to individually write down as many improve-
ment ideas as they could think of for the theme of their
group. After 10 min  they handed their notes to their
neighbors who  used these to identify new or related
ideas. This last step was repeated until everyone had
received and elaborated upon the notes of everyone
else. By beginning with improvement ideas rather than
performance measures we had hoped to generate more
efficient discussions and more commitment because:
(a) it made the discussion immediately more concrete
since improvement ideas are more tangible for the
technicians than are performance measures, and (b) it
showed the link between performance measures and
taking initiative.

(4) The action researcher prior to each second group ses-
sion categorized the improvement ideas and discussed
them with the maintenance managers. During the sec-
ond session the group prioritized and discussed them,
selecting three areas within which they were going to
develop performance measures.

(5) At the next session the action researcher helped the
maintenance technicians to decide on the contents of
the performance measures. She explained established
criteria for making useable performance measures
based on the Neely et al.’s (2002) performance mea-
surement record sheet. This helped the maintenance

technicians to specify the performance measures’ pur-
pose; relation to company goals; target; formula; data
source; frequency of updating and discussing; and
responsibility for updating, etc.
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(6) The action researcher created a prototype of each per-
formance measure before the subsequent session, and
updated it before every next group session. The ratio-
nale for using prototypes was to have a more concrete
discussion and make the measures as valid, reliable and
understandable as possible (Wouters and Roijmans,
2011). The prototypes were based on information
received during the sessions with the maintenance
technicians and from others in the company, primarily
those responsible for various information systems. The
prototypes contained real data that were already being
measured by the company’s information systems.

(7) During the last group sessions, each group evaluated
the developmental process and the results.

During the developmental process, the action
researcher had regular meetings with the two main-
tenance managers where process and content issues were
raised and addressed. Furthermore, with the same aim
formal evaluation sessions took place before, during, and
after the intervention with the maintenance managers,
the head of bottling, and the head of supply chain control.
The action researcher also kept the director of the supply
chain department informed about the progress and results.
These meetings helped the researchers to find solutions for
context-specific problems during the process. Moreover,
they enabled the managers to be alert about the progress
of the process and be sure the technicians would work on
strategically relevant performance measures. As it turned
out none of these managers felt it was necessary to change
the intervention process at any point in time.

3.3.3. Inclusion
All maintenance managers and technicians agreed to

discuss the newly designed performance measures at least
monthly during one of their daily line meetings. A daily
line meeting is a half-hour morning meeting of the main-
tenance technicians that are present at the time, their
manager, and the team boss of their bottling lines. At
these meetings they discuss events of the past 24 h, as
well as other issues related to the work of the mainte-
nance technicians. The researcher joined some of the daily
line meetings in which the performance measures were
discussed. During these meetings, she helped the mainte-
nance technicians explain the measures to others who had
not participated in the making of a specific measure. These
early morning meetings afforded the researcher with an
excellent opportunity to see how the measures were being
used, and what initial effects they seemed to be having.

3.4. Data collection and analysis

We used multiple data sources for our analyses. We  col-
lected qualitative data from all the meetings, observations
and semi-structured interviews and relevant quantitative
performance data from the company’s information sys-
tems. Moreover, the maintenance technicians completed

a questionnaire after the performance measures were in
use.

The level of analysis in this study was the individual.
We were interested in the participatory development
ing Research 23 (2012) 120– 141 127

process that individual employees experienced, and the
effect this had on the employee initiative behavior of
individuals through attitude, social pressure and capability.
These variables were all at the individual level (see our
model in Fig. 1). The process led to the development of
aggregated departmental performance measures as well,
but this is not part of our model.

3.4.1. Meetings and observations
Most of our qualitative data was gathered at 190 meet-

ings with 96 different company employees. These sessions
lasted approximately 200 h in total (see Table 1). The action
researcher routinely took notes and made a report of each
meeting, objectively noting date, starting time, duration,
attending employees, attending researchers, the involved
department, subject, reference to input for the meeting, ref-
erence to meeting notes, reference to company documents
received, and type of contact (e.g., scheduled or ad hoc).

The notes were systematically coded in terms of
“performance measurement,” “attitude,” “social pressure,”
“capability,” “employee initiative,” and “performance.” In
other words, all text relating to one or more of these con-
structs was  highlighted and tagged with the name of the
associated construct. Moreover, for each variable of inter-
est the corresponding pieces of coded text were assembled
in a separate listing.

3.4.2. Interviews
34 of the 190 meetings were semi-structured individual

interviews with the maintenance technicians about atti-
tude, social pressure, and capability to take initiative. Each
interview began with an introduction aimed at putting the
respondents at ease, explaining the aim, content and esti-
mated duration of the interview. The scientific goal of the
data collection was stressed. The technicians were told a
project would start later that month in which the action
researcher would help them develop their own perfor-
mance measures. They were told that the final purpose
of the project was helping them take more initiative in
improving the performance of their department. The work-
ing definition of “initiative” was  explained, and reminders
of this definition were also given later in the interview.

Based on Ajzen’s (2006b) and Francis et al.’s (2004) man-
uals for constructing TPB questionnaires, attitude,  social
pressure and capability to take initiative were measured
directly with these questions: “What is your opinion about
taking more initiative?” “What would colleagues think of
you if you were always the one that came up with improve-
ment ideas?” and “Do you think you are able to take
initiative?”

Furthermore, questions were asked about the behav-
ioral, normative, and control beliefs of the maintenance
technicians. The answers gave us more and richer infor-
mation about the contextualized meaning and examples of
attitude, social pressure and capability and gave us a qual-
itative basis for assessing whether PM participation had
influence on attitude, social pressure and capability. We

asked the technicians about (1) their views on the advan-
tages and disadvantages of taking initiatives; (2) the groups
or persons that are explicitly positive or negative when
coming up with and implementing improvement ideas;
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Table 1
Specification of the meetings that the action researcher arranged and/or attended.

Phase Activity Number of
meetings

Total time
(in hours)

Number of
different
employees
involved

Average
number of
employees per
meeting

Preparation Introduction 35 31 39 1.3
Discussing project design and (preliminary) results 41 44 24 2.4

Intervention Interviews with maintenance engineers 34 39 34 1.0
Intervention sessions 27 33 32a 4.0
Team:  energy use 6 5 8 4.4
Team:  material losses 8 9 8 4.3
Team:  planned maintenance 5 9 7 3.4
Team:  machine failures 8 10 9 3.9
Seeking information for specific PIs 28 18 22 1.3

Inclusion Daily line meetings 7 4 26 5.7

Other  Other 18 29 All Many
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a The number of employees in the intervention sessions does not add 

epartment, and another one never showed up.

nd (3) the factors or conditions that hinder or facilitate
he spotting and implementing of improvement ideas (see
jzen, 2006b; Francis et al., 2004). The responses to these
uestions indicated that, for example, attitude depends on
hether taking initiative is perceived as a natural part of

he job, the enjoyment or fun experienced, earlier experi-
nces with improvement initiatives, and the appreciation
eceived for taking the initiative.

As advised by Strauss and Corbin (1990) we began the
nalyses of the interviews with “open coding” giving every
tatement of the maintenance technicians a label. Then
e classified the labels under “attitude,” “social pressure”

nd “capability”. Subsequently we selected and combined
he labels into the aspects listed in Table 2. We  recoded
he interview texts using “attitude,” “social pressure” and
capability” as codes so that we could assess if each respon-
ent had given a response on each of those aspects, and if so
hether it was positive, neutral or negative (see Table 2).

.4.3. Quantitative departmental performance data
It is important to stress here that all the performance

easures taken in this study refer to departmental perfor-
ance rather than the performance of any of the individual
aintenance technicians. The technicians developed and

mplemented five performance measures: (1) rejection due
o under-filling, (2) rejection of empty bottles, (3) use of

ater, (4) use of electricity, and (5) use of compressed air.

he first two measures were developed by the group “mate-
ial losses”, and the other three by the “energy use” group.5

5 It was not possible to develop performance measures with the other
roups (“planned maintenance” and “machine failures”) mainly because
he IT-system was not capable of generating such measures, and higher

anagement did not want to invest in adjusting the extant IT-system. This
oes not mean that these themes were irrelevant for top management.
anagers repeatedly told us these themes were vital to the organization.

hey already had one employee working on defining the requirements of
uch  an IT-system (for managerial purposes) before our project started.
ut  that project was cancelled after the take-over when the company was
ot  allowed to make such investment decisions in the remaining time
f  the study. We  focused on the effects of those performance measures
hat  were put into practice, rather than the ones that were not, to better
 198 96 2.2

, because one of the maintenance engineers was transferred to another

These performance measures are directly related to the
company goals for the bottling department: “cost reduc-
tion,” “sustainability,” and “efficiency improvement,” as
illustrated in Table 3. We  use the results from the developed
performance measures to assess the change in performance
of the department. It was  possible to reconstruct the mea-
sures for the period before the performance measures were
developed (in the period June 2008–May 2009) because the
measures are based on information already present within
the IT-systems of the company.

3.4.4. Questionnaire
In June 2009, 25 maintenance technicians completed a

questionnaire measuring attitude, social pressure and capa-
bility to take initiative, and employee initiative itself (see
Appendix A). To measure employee initiative, we  used Frese
and Fay’s (2003, p. 14) often used and thoroughly vali-
dated items. We  used a 7-point Likert scale with anchors
“totally disagree–totally agree.” Earlier studies reported
Cronbach’s alphas of .80 (Frese et al., 1997) and .92 (Den
Hartog and Belschak, 2007). In the present study Cron-
bach’s alpha was .79.

Attitude, social pressure and capability to take initiative
were each measured by four items (again using a 7-point
Likert scale with anchors “totally disagree–totally agree”)
that were constructed following Francis et al. (2004).  Cron-
bach’s alphas were .91 for attitude and .66 for social pressure,
but only .20 for capability to take initiative. In hindsight, we
concluded two items that measured capability did not really
measure what we  had intended. Deleting them increased
Cronbach’s alpha to .36, which of course was  still unac-

ceptably low. Since there was no better alternative, we
nevertheless used this scale. As a robustness check we  also
performed all analyses with the single item that best rep-
resents the capability construct (I am confident that I could

understand why PM participation can lead to more employee initiative. We
refer to Bourne and colleagues (Bourne, 2005; Bourne et al., 2002) for
more information about why  some performance measurement initiatives
succeed and others do not.
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Table 2
Results of the interviews.

Variable Aspect Response

Positivea Neutralb Negativec No responsed

Attitude 29 4 1 –
Part  of the job 20 – 2 12
Fun  16 – 2 16
Experience 12 1 3 18
Appreciation 2 6 16 10

Social  pressure 23 9 2 –
Maintenance technicians 9 5 3 17
Operators 18 2 2 12
Managers 14 – – 20
The  company 17 – – 17

Capability 30 2 2 –
Knowledge, skills, abilities 10 1 1 22
Opportunity 11 – 10 13
Facilitation by the manager 6 2 10 16
Time 5 1 18 10
Money 8 1 15 10
Communication and cooperation 11 5 14 4

a The numbers in this column indicate the number of maintenance technicians that mentioned that they perceived the variable/aspect concerned as
being  present.

b The numbers in this column indicate the number of maintenance technicians that mentioned that they perceived the variable/aspect concerned as
being  not explicitly present or absent.

c The numbers in this column indicate the number of maintenance technicians that mentioned that they perceived the variable/aspect concerned as
being  absent.

d The numbers in this column indicate the number of maintenance technicians that did not mention the aspect.

Table 3
Contribution of the performance measures to the goals of the company.

Company goal Performance measure Why?

Cost reduction Rejection due to under-filling Less loss of product
Rejection of empty bottles Less loss of bottles
Energy use Less costs of energy

Sustainability Rejection due to under-filling Less waste
Rejection of empty bottles Less waste
Energy use Less use of energy

g 
Efficiency improvement Rejection due to under-fillin
Rejection of empty bottles 

Use  of water 

think up and carry out improvement ideas by myself). In all
other measures the scale scores were based on the average
of the items.

4. Results

4.1. Results of the model

Propositions 1–3 are based on both qualitative and
archival data. They state that PM participation affects the
three TPB variables (attitude, social pressure, and capability
to initiative). We  investigated whether the maintenance
technicians improved on these variables and on the devel-
oped performance measures. As a reference point, Table 4
gives index numbers of the production level of each line
per month. Propositions 4a–c are examined based on the
questionnaire data.
4.1.1. PM participation and attitude to take initiative
4.1.1.1. Attitude before. At the outset of the study, several
people in the company felt the maintenance technicians’
Less rejection of products leads to a higher efficiency
Less rejection of bottles leads to a higher efficiency
Less water is wasted when the lines are functioning better

work attitudes would be quite negative, mainly because
they had been subjected to several failed organizational
changes in recent years. Amidst this skepticism, the man-
ager of the bottling department was  clearly perplexed in
stating that “everyone has good intentions, but somehow
improvement is not achieved.” These good intentions were
confirmed in nearly all the interviews held before the
performance measures were developed: 29 out of 34 tech-
nicians said they felt positive about taking an initiative, 4
were neither positive nor negative, and only 1 was  negative
about it (see Table 2).

We divided the technicians’ responses to the interview
questions regarding attitude into four aspects: “part of the
job,” “fun,” “experience” and “appreciation” (see Table 2).
Many technicians during the interview noted they already
considered improvement as part of their job, and some of
them explicitly stated they liked it, or they had had earlier

positive experiences with improvement efforts. Neverthe-
less, at the same time many complained about the lack of
appreciation they received from management. “We  only
hear from them when we have done something wrong” was
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Table 4
Production June 2008–May 2009 (index number)a.

Responsible
manager

Production
line

Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09

Returnable 1 100 56 73 64 58 52 67 28 69 60 76 60
2  100 120 124 115 89 111 139 52 37 24 86 101
3  100 75 76 104 58 50 78 95 81 96 105 108
4 100 139 124 137 79 52 121 74 74 53 75 82

Non-returnable 5 100 100 25 33 30 126 37 20 34 15 26 111
6  100 7 2 20 19 23 5 13 11 10 23 11
7  100 136 53 70 65 47 102 43 59 75 61 101
8  100 99 51 66 55 62 44 59 51 73 76 86

a This table makes it possible to compare the performance of the performance measures with the production level. For confidentiality reasons, we use
index  numbers instead of real production numbers. The production of June 2008 forms the base value. The numbers express the ratio of that month’s
production level to the base value.

Table 5
Results of “rejection of under-filled bottles” (% in relation to production).

Responsible
manager

Production
line

Months before measure was finished Months after measure was  finished

Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09

Returnable 2a 0.2% 0.3% 0.2% 0.3% 0.2% 0.3% 0.4% 0.6% 0.6% 0.6% 0.5% 0.5%
3  0.2% 0.2% 0.4% 0.2% 0.1% 0.2% 1.0% 0.3% 0.4% 0.3% 0.2% 0.2%
4a 0.7% 0.4% 0.5% 0.4% 0.6% 0.2% 0.2% 0.2% 0.2% 0.4% 0.2% 0.2%

0.1% 
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Non-returnable 8 0.0% 0.0% 0.0% 0.0% 

a The T-test shows a significant change since implementation (p < .01):

 common sentiment. This was corroborated by the interim
anager of the maintenance department who repeatedly

aid: “The motivation of the maintenance technicians to
ome forward with improvement ideas is decreasing more
nd more, because they never get feedback on the results of
heir ideas.” Thus, any improvement in employees’ attitude
hould be visible in the “appreciation” aspect.

.1.1.2. Attitude after. In November 2008, when most of
he performance measures had already been implemented,
he maintenance managers mentioned: “The maintenance
echnicians now talk to each other about the performance

easures and about what could be improved.” A month
ater one of the maintenance managers reported that the
echnicians were actually checking the results of each per-
ormance measure update. Moreover, during the daily line

eetings, both the action researcher and the maintenance
anagers noted that the maintenance technicians now

eemed to be focused more on improving than before.
xample 1 shows the most prominent case of improved
ttitude during the development of the performance mea-
ures.

xample 1—rejection of under-filled bottles on bottling line
. In October 2008 the maintenance technicians reviewed
he output from the first version of the performance

easure “rejection of under-filled bottles” (see Table 5
or this performance measure’s data) in which all but
ne bottling line had a rejection percentage of about

.2% or lower. Line 4 was the exception—it had a mean
ejection percentage of about 0.5% (SD = 1.1 × 10−3) from
une through October. The technicians of that line were
hocked and aimed to lower that percentage to 0.2%.
0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.1%

(7) = −4.89; line 4: T(7) = 4.94.

They became eager to improve this percentage after see-
ing the current performance of the other lines, so the
next month they revised their line. The mean rejection
percentage was indeed on average 0.2% (SD = 0.9 × 10−3)
for the next 7 months (November through to May), a
statistically significant improvement (T(7) = 4.94; p < .001).
In March 2009 the percentage rose, but this problem was
quickly resolved without any interference by the mainte-
nance managers.

In this example, the maintenance technicians found it
obvious that putting effort into improving the percentage
was  worthwhile. In contrast, in the following example the
technicians did not see the benefit—at least not initially.
They needed additional information about the costs before
they were willing to make improvement efforts.

Example 2—use of water and compressed air on all bot-
tling lines. The early versions of the performance measures
regarding energy use did not immediately lead to bet-
ter results. When in December 2008 the energy costs in
the bottling department were made explicit, and known
to everyone, the maintenance technicians were very sur-
prised to learn that the total energy costs of the department
were equal to that of at least 10 full time employees.
The technicians thereafter commented that this financial
aspect of the performance measure motivated them to
improve. They stated they had simply not realized the scale
of the benefit to be gained from improving that particular
aspect of their work.
By February 2009 the use of water (see Table 6)
improved. In the first 8 months the realized performance
was  .5% better than the target (SD = 6%). For the months
February–May 2009 it was  on average 18% (SD = 6%)
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Table 6
Results of “use of water” (m3).

Responsible
manager

Production
linea

Months before measure was finished Months after measure was finished

Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09

Returnable 1 820 585 692 629 1260 1621 1240 468 1956 1649 1024 796
2  8804 9086 11,629 11,588 7460 7597 8064 5475 2628 3472 6727 4685
3  7069 5431 5904 7965 5332 3940 8917 7377 5088 5734 5919 6082
4 4746 6034 4935 4967 3176 2824 4116 3299 2668 1877 2455 2650

Non-returnable 5 256 199 145 197 165 244 155 144 136 140 157 232
6  1131 314 384 331 235 159 142 86 84 91 134 88
7  3291 4126 1535 2452 2238 1734 2348 1661 1957 2729 2873 3511
8  5004 4500 2953 3049 2804 2606 1984 2197 2034 3468 3702 3856

Total  31,121 30,275 28,177 31,178 22,670 20,725 26,966 20,707 16,551 19,160 22,991 21,900
Targetb 31,645 31,290 26,212 28,360 23,259 22,402 27,865 21,471 21,346 23,154 25,448 28,405
(Target-Total)/Targetc 2% 3% −7% −10% 3% 7% 3% 4% 22% 17% 10% 23%

a To give more information about where the water was used for, besides totals, the performance measures also showed the use of water per production
line.

b Use of water is only partly dependent upon production. To make the performance measure more precise and informative, the target consisted of a
fixed  part and of a variable part that was based on the production level. The fixed and variable parts were determined with linear regression analyses on

Nov).
 was on 

provem

initiative
the  use of water over all months with data available until Nov-08 (=Apr–
c Before the performance measure was finished, the total use of water

18%  (SD = 6%) better than the target. A T-test shows this is a significant im

better than the target: a statistically significant improve-
ment (T(6) = −4.69; p < .01). This statically significant
improvement did not extend to compressed air (see
Table 7), primarily due to a defect in the bottling line
machinery that resulted in a major negative result in
April 2009 (−27% compared to the target). However, when
we remove this outlier, there is a statistically significant
improvement: in the first 8 months they were on aver-
age .1% (SD = 5%) better than the target, and in February,
March and May  2009 they were 14% (SD = 5%) better than
the target (T(4) = −4.24; p < .01).
In the evaluation sessions the maintenance technicians
praised the fact that the newly developed performance
measures allowed them to see how well they were doing
their job. This gave them a feeling of appreciation, which

Table 7
Results of “use of compressed air” (nm3).

Responsible
manager

Production
linea

Months before measure was finished 

Jun-08 Jul-08 Aug-08 Sep-08 Oct-

Returnable 1 214,981 203,748 200,485 189,455 192,7
2  54,080 63,756 88,267 90,289 75,2
3  52,215 36,983 36,183 55,203 43,6
4  196,335 206,435 181,359 186,971 139,0

Non-returnable  5 10,630 11,324 9456 8969 10,9
6  n.a. n.a. 12,670 12,269 73
7  45,438 63,186 25,120 39,689 38,5
8  1282 1313 645 923 7

Total  574,961 586,745 554,185 583,768 508,3
Targetb 611,462 606,612 537,258 566,594 496,9
(Target-Total)/Targetc 6% 3% −3% −3% −
a To give more information about where the compressed air was used for, besid

air  per production line.
b Use of compressed air is only partly dependent upon production. To make the

of  a fixed part and of a variable part that was based on the production level. The fi
on  the use of compressed air over all months with data available until Nov-08 (=J

c Before the performance measure was  finished, the total use of compressed a
out  the outlier of Apr-09 caused by a defect in line 1’s meter) it was on average
improvement (T(4) = −4.24; p < .01).
average 0.5% (SD = 6%) better than the target and after it was on average
ent (T(6) = −4.69; p < .01).

was further reinforced when their managers also used
the information from the performance measures to com-
pliment them for their work. Before the performance
measures were put into play such positive feedback had
hardly ever been received. This indicates that the “appreci-
ation” area of attitude had improved. In the section “attitude
before,” we  claimed that this area of attitude needed the
most improvement. These changes in patterns of behavior
support Proposition 1.

4.1.2. PM participation and social pressure to take
PM participation also increased social pressure to take ini-
tiative (Proposition 2). We  will again examine this relation
through the use of qualitative and archival data.

Months after measure was finished

08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09

55 180,442 183,726 176,161 163,406 174,011 425,468 212,364
22 77,718 84,329 46,184 22,789 27,060 52,131 44,772
63 35,691 61,060 57,422 38,953 42,519 47,449 47,927
66 118,490 214,376 145,273 135,567 118,769 131,172 148,103

48 11,399 11,163 3187 4621 5906 5265 8609
46 1626 912 816 772 742 1508 5930
86 33,353 55,096 24,572 31,078 39,770 34,894 49,144
68 869 609 820 580 906 1111 1264

54 459,588 611,271 454,435 397,766 409,683 698,998 518,113
39 485,237 559,837 472,513 470,810 495,495 548,716 567,210
2% 5% −9% 4% 16% 17% −27% 9%

es totals, the performance measures also showed the use of compressed

 performance measure more precise and informative, the target consisted
xed and variable parts were determined with linear regression analyses

ul–Nov).
ir was  on average 0.1% (SD = 5%) better than the target and after (leaving

 14% (SD = 5%) better than the target. A T-test shows this is a significant
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.1.2.1. Social pressure before. In the initial interviews we
sked the maintenance technicians what they thought col-
eagues would think of them were they themselves to
ome up with improvement ideas. Out of the 34, 23 of
hem thought their colleagues would react positively (see
able 2), and the others said that should some colleagues
eact negatively it would not stop them from consulting
ith colleagues. We  asked the maintenance technicians
hich groups or persons they thought would be explicitly
ositive or negative to the creation and the implemen-
ation of improvement ideas (as mentioned in Section
.4.2). They mentioned other “maintenance engineers,”
line operators,” their “managers,” and “the company,” and
hey expected mostly positive responses (see Table 2). On
he other hand, some could also think of negative responses
rom their fellow maintenance technicians and line oper-
tors: if the performance of the machines improves “too
uch” both line operators and maintenance technicians
ould have to fear for their jobs. Yet at the time of the

nterviews they had not thought this fear was realistic. In
ummary, most maintenance technicians felt that the social
ressure was directed towards taking more initiative, some
elt the social pressure was against taking more initiatives
nd some did not feel it at all. In other words, there was a
road mix  of interpretations of colleagues’ opinions regard-

ng taking more initiatives.

.1.2.2. Social pressure after. Our qualitative data suggest
hat the performance measures made it explicit that
mprovement was expected. The performance measures
rovided the maintenance technicians with a target that
as developed together with people who are important

o them. Consequently, it was a manifestation of social
ressure. This target was an explicit goal in Example 2
bove. However, even when no explicit goal was set, we  did
nd instances where the performance improved after the
erformance measures were discussed during the daily-

ine meeting. Example 3 illustrates this and together with
xample 2 supports Proposition 2.

xample 3—use of compressed air on bottling line 5.
he performance measure “use of compressed air” (see
able 7) showed that bottling line 5 had used on aver-
ge 10,556 Nm3 (SD = 962) compressed air per month over
he previous 7 months, despite rarely being in operation.

hen in December 2008 the maintenance manager and
echnicians discussed this at a daily line meeting they
uickly concluded the strong discrepancy implied there
ere leakages. They all agreed they would try to find and

epair them soon. Afterwards the amount of compressed
ir used by that line dropped significantly to an aver-
ge of 5518 Nm3 (SD = 2000) over the following 5 months
T(5) = 5.22; p < .01).

.1.3. PM participation and capability to take initiative
Finally, we will discuss how PM participation helped to

ncrease capability to take initiative (Proposition 3).
.1.3.1. Capability before. Most maintenance technicians
aid in the interviews that they felt capable of showing ini-
iative in their work (30 of the 34, see Table 2). Triggered by
ing Research 23 (2012) 120– 141

the question “are there any factors or conditions that hinder
or facilitate you in finding and implementing improve-
ment ideas?” they discussed several aspects of their work
regarding their capability to take initiative. We  summarized
them as: “knowledge, skills and ability,” “opportunity,”
“facilitation by the manager,” “time,” “money,” and “com-
munication and cooperation.” The performance measures
were expected to influence all of these aspects.

Initially, the maintenance technicians’ “knowledge,
skills and abilities” seemed to be operating satisfacto-
rily (see Table 2). Many technicians said they usually had
answers to the problems that arose in the bottling depart-
ment, and if not they were generally confident someone
would know a solution. According to the previous interim
manager of the maintenance department the education
and knowledge level of the maintenance technicians was
good; and current maintenance managers said the techni-
cians knew the bottlenecks in the lines better than anyone.
Accordingly, many indicated that there of course was
ample “opportunity” to improve (see next line in Table 2),
also because they were of the opinion that a lot went wrong
in the bottling department.

With regard to “facilitation by the manager,” the main-
tenance technicians noted that their managers did not take
enough time to assess and approve their suggestions. They
could thus not carry out all the possible improvements they
had in mind, because they needed permission before trying
to implement an improvement idea. In a similar vein some
maintenance technicians found it difficult to convince the
management to invest “time” and “money” (see Table 2) in
projects resulting from their improvement ideas. The frus-
trated technicians coped with this inattention in different
ways—some went to the head of the bottling line, others
to the maintenance managers, and others just ordered the
materials they needed directly from the planner. This may
explain why  some technicians say there is enough time and
money to implement their own improvement ideas, while
others do not.

Maintenance technicians reported high levels of
bureaucracy within the company, which made imple-
menting improvement ideas difficult and time-consuming.
Some technicians reported that they were often sent “from
pillar to post,” and eventually stopped trying. Other tech-
nicians stated that they did not always tell their managers
about the improvement ideas they are implementing. This
is a typical problem with regard to “communication and
cooperation.” In May  2008 the daily line meetings were
introduced (see Section 3.3)  which positively influenced
the information transfer between the technicians and their
managers, and vice versa.

4.1.3.2. Capability after. One of the maintenance tech-
nicians of bottling line 4 stated that the performance
measures’ most important contribution was that the tech-
nicians could finally demonstrate to the management the
importance of improving the filler station of the bottling
line. Consequently their manager was more supportive,

allowing them to spend more “time” and “money” which
helped them to decrease the rejection percentage due
to under-filling (see Example 1 above). Thus, the aspects
(Table 2) “support of manager,” “time” and “money”
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Table 8
Results of “use of electricity” (MWh).

Responsible
manager

Production
linea

Months before measure was  finished Months after measure was finished

Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09

Returnable 1 26.5 17.8 18.3 16.2 16.2 15.8 15.7 9.2 14.0 18.5 23.5 12.0
2  72.2 79.4 81.2 86.1 62.7 71.6 81.5 42.9 29.3 32.6 62.4 55.6
3  82.6 66.2 69.8 87.8 59.4 45.5 81.4 74.8 61.1 72.0 74.3 79.9
4  76.7 98.5 90.8 92.4 60.8 46.9 89.6 59.7 56.5 47.4 64.5 62.3

Non-returnable 5 2.3 1.9 0.6 2.0 1.4 2.3 0.9 0.2 0.7 0.5 0.8 2.3
6  14.2 6.5 5.5 6.2 4.5 3.2 2.0 2.4 3.0 2.0 3.0 2.5
7 93.2  119.9 56.0 75.4 73.9 55.2 87.9 50.3 62.1 82.9 73.8 84.8
8  84.9 58.6 50.2 50.2 42.0 51.9 19.4 57.8 34.2 62.4 72.5 73.8

Total  452.5 449.0 372.4 416.3 320.9 292.3 378.3 297.4 261.0 318.3 374.7 373.3
Targetb 459.8 453.8 367.4 403.9 317.2 302.6 395.5 286.8 284.7 315.4 381.7 404.7
(Target-Total)/Target 2% 1% −1% −3% −1% 3% 4% −4% 8% −1% 2% 8%

a To give more information about where the electricity was  used for, besides totals, the performance measures also showed the use of electricity per
production line.

 the per
 The fixe

ay–No

mented. A key question is: was  the participatory nature of
the intervention process important for this result, or would
top–down development of the performance measures have
b Use of electricity is only partly dependent upon production. To make
a  fixed part and of a variable part that was based on the production level.
the  use of electricity over all months with data available until Nov-08 (=M

improved with the introduction of the performance mea-
sures.

“Communication and cooperation” improved some-
what with the introduction of the daily line meetings
where both the maintenance manager and the mainte-
nance technicians raised improvement ideas. Once the
implementation of the performance measures began they
started discussing improvement opportunities more rou-
tinely and in a structured manner, which further improved
communication and cooperation in the maintenance
department. Moreover, the development process itself
led to more knowledge transfer between maintenance
technicians. In the evaluation sessions, many technicians
pointed with approval to the “discussions” during the
sessions that “allowed them to learn from each other.”

In general the process of developing performance mea-
sures gave the maintenance technicians more insight into
their own improvement opportunities. Before they became
involved in the development of their own performance
measures, they were unaware so many improvements
were possible. Although they knew a lot was going wrong
in the maintenance department, they failed to accurately
grasp what the problems were or how to solve them. The
development process and the performance measures made
them more competent to upgrade their overall perfor-
mance. We  see this change as supporting Proposition 3.

The next example, one in which the performance mea-
sures did not improve capability,  may  show that the
capability to take initiative is a necessary condition for actu-
ally taking initiative.

Example 4—use of electricity on all bottling lines. In Exam-
ple 2 we saw that the maintenance technicians managed
to increase the performance with regard to the use of
water and compressed air. The same group of technicians

developed the measure for the use of electricity (Table 8).
However, during one of the first meetings, the maintenance
technicians mentioned that they had no influence over the
use of electricity. They said that it was not up to them to
formance measure more precise and informative, the target consisted of
d and variable parts were determined with linear regression analyses on

v).

implement all the electricity-use improvement ideas they
had written down at the brain-write session. The intended
performance measure had nevertheless been developed,
but at the time the action researcher left the company the
technicians were still unable to improve the situation.

4.1.4. TPB antecedents and employee initiative
The questionnaire data provide the basis for exam-

ining Propositions 4a–c.  Table 9 shows the correlations
between all variables, including many demographic vari-
ables. The significant correlations found between all TPB
variables and employee initiative seem to support P4a–c
(P4a: r = .58, p < .01; P4b: r = .43, p < .05; P4c: r = .38, p < .056).
Moreover, we find a significant correlation between atti-
tude and social pressure to take initiative (r = .68, p < .01).
Table 10 shows the results of the regression analysis used to
determine which variables contribute most to the variance
in employee initiative. Since we  neither found any correla-
tions between any of the demographic variables and any of
the variables of the model, nor had a theoretical reason to
expect such a relation, demographic variables should not
be included in the regression specifications (Becker, 2005).
The link between capability and employee initiative is the
only factor that remains significant when all the variables
are analyzed at the same time.

4.2. Influence of PM participation

In Sections 4.1.1–4.1.3 we have shown that the attitude,
social pressure and capability to take initiative all increased
after the departmental performance measures were imple-
6 When capability is only measured with the item that best represents
the construct (I am confident that I could think up and carry out improvement
ideas by myself), the significance levels are the same in both the correlation
and regression analyses.
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Table 9
Scale characteristics and correlations.

˛ Mean SD N 1 2 3 4 5 6 7 8 9 10

1 Responsibility areaa 1.76 0.44 25
2  Disciplineb 1.60 0.50 25 .11
3  Managerc 1.40 0.50 25 .08 .00
4  Organizational tenure 16.4 11.3 25 −.16 .41* −.48**

5 Departmental tenure 13.7 10.4 25 −.11 .20 −.47** .79**

6 Age 43.2 9.21 25 −.10 .36* −.28 .73** .70**

7 Educationd 1.88 0.33 25 .08 −.30 .30 −.49** −.21 −.25
8  Attitude .91 6.07 0.81 25 −.21 .04 −.04 .00 −.02 .04 .16
9  Social pressure .66 4.89 0.95 24 −.25 −.07 .16 .07 .00 .06 −.25 .68**

10 Capabilitye .36 5.24 0.89 25 .32 .27 .01 −.11 .04 .03 .10 .13 −.18
11  Employee initiative .79 5.64 0.62 24 −.11 .07 .09 −.07 .03 −.12 −.13 .58** .43* .38*

a 1 = responsible for one line; 2 = responsible for one kind of machine.
b 1 = electro-technical; 2 = mechanical.
c 1 = responsible for returnable; 2 = responsible for non-returnable.
d 1 = lower-level; 2 = intermediate level.
e Significance levels are the same if only one capability item is used.
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* p < .05 (one-tailed).
** p < .01 (one-tailed).

enerated the same desirable effects? The following exam-
le indicates that indeed participation did matter. It shows
hat the maintenance technicians—who were involved in
he development process—took action when the perfor-

ance in the measures decreased; whereas the responsible
aintenance manager—who was not directly involved in

he development process—did not take any action because
e did not believe the numbers.

xample 5—rejection of under-filled bottles on bottling lines
 and 3. When the performance measure “rejection of
nder-filled bottles” (Table 5) was made, the maintenance
echnicians of bottling lines 2 and 3 were convinced that
heir rejection percentage due to under-filling was  already
atisfactory. Yet about 1 month later, following changes
ade to bottling lines 2 and 3, the rejection percentages

f these two lines began rising. Bottling line two’s per-
entage rose because the line began to be used for small
atches only, and batch changes are always followed by
nder-filling. The maintenance technicians were familiar
ith this and believed they were thus unable to reach the

arget again. Regarding bottling line 3, the maintenance
echnicians took action after recognizing the decreased
erformance on the measure was stable, leading them

o believe the target could only be reached again if they
hemselves improved the bottling line. Just before the
erformance was satisfactory again, in March 2009, the
esponsible maintenance manager—who had not attended

able 10
esults of the regression analyses predicting employee initiative.

Variable B SE B ˇ

(Constant) 11.86
Attitude 0.49 0.32 .36
Social pressure 0.29 0.27 .26
Capabilitya 0.91 0.42 .38*

2 = .46; N = 24.
a Significance levels are the same if only one capability item is used.
* p < .05.
the sessions—saw the decreased performance on the mea-
sures. He stated he did not believe those statistics because
he was (falsely) convinced that it was impossible to per-
form badly on under-filling and be satisfactory in terms
of line efficiency at the same time. Participation in the
development of the performance measure on under-filling
seems to explain why  the technicians felt they should
improve, while the manager did not.

We have another indication that PM participation
worked well in this setting. Initially, when we told some
maintenance technicians that we were going to develop
performance indicators together with them, they reacted
negatively. Examples of their reactions are: “That is impos-
sible for such a complicated process” and “I don’t think
we should be evaluated.” The action researcher said that
she would actively help them and that the resulting per-
formance measures would only be used to facilitate them
in their jobs. The maintenance manager who was present
endorsed this process. Contrary to their earlier negative
reactions, in the evaluation sessions after the performance
measures were developed, these same technicians were
now convinced of the value of using performance mea-
sures. They had come around to the idea the measures
really showed how they performed and these positive
results were a consequence of the specific process that was
used. They especially liked the fact that the process was
begun with them thinking of improvement ideas, because
that made the performance indicators more prospectively
relevant to them. Table 11 shows these and the other reac-
tions during the evaluation sessions.

Although they were disappointed about not being able
to realize their ideas, the maintenance technicians that
were not allowed to implement their performance indica-
tors were positive about the process. They said the process
had helped them to understand what performance mea-
sures are and how to use them. Moreover, they valued the

fact they were finally able to speak constructively to their
colleagues in other parts of the department. Moreover, they
were excited about the large number of improvement ideas
that came up during the brain-write sessions.
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Table 11
Comments given during the evaluation sessions.

Process Result

Good as it was Starting with improvement ideas Many improvement ideas
The diversity of the group Insight in advantages of performance measures
Stimulating discussion We  formulated goals
The  structure of the sessions More insight into costs
“Prototyping” More insight into effects of our work
Enthusiasm of the action researcher We are more critical of our work

Could  be improved Attendance percentage We  are afraid the positive results will fade away
It  is very time-consuming
The time between sessions was  too long

 us more
nfluence

of the registered improvements were anomalous—they
could not be explained by an increase in improve-
ment initiatives after the performance measures were
developed.
Our managers should motivate
Many ideas are outside of our i

4.3. Quality of the measures

We  think that the positive influence of PM partic-
ipation on the behavior of employees partly occurred
because involving employees leads to better quality perfor-
mance measures. In terms of Moers (2006),  quality consists
of precision, sensitivity and verifiability of performance
measures, which were all positively influenced by the
participatory development process. Verifiability increased
because the performance measures were based on sources
that were identified by the maintenance technicians, so
they knew exactly where the numbers originated. More-
over, discussions of prototypes sometimes led to better
precision and sensitivity in the performance measures (see
Example 6).

Example 6—use of electricity prototypes. The first version of
the performance measure “use of electricity” was  devel-
oped by the action researcher. It was based on the
maintenance technicians’ initial answers to the perfor-
mance measurement record sheet, and conversations with
a staff employee of the bottling department well versed in
the information system that stores information about the
use of electricity in the bottling department. The first proto-
type included every kind of electricity use the information
system contained pertaining to the bottling department.
When the prototype was discussed with the maintenance
technicians at the next session they indicated that many of
these identified electricity usage points were actually not
part of the bottling department. These usage points were
thus eliminated from the next prototype in order to make
the measures more precise. Moreover, the maintenance
technicians wanted to exclude the battery charging station
of the forklift trucks, because this used a constant amount
of electricity throughout all of the previous months. This
narrowing of the energy use performance measure also
increased the sensitivity of this measure.

Another way in which the quality of the performance
measures increased is detailed in Example 7.

Example 7—use of water on bottling line 1. In the first

week of December 2008, the maintenance technicians
discussed the performance measures at a daily line meet-
ing. They noticed the measures showed that the use of
water on bottling line 1 had recently increased a lot. The
person responsible for that line explained that this was
due to a problem with the flow meter. Before the per-
formance measures were developed, he would just have
tolerated it and waited until someone from another depart-
ment (responsible for the meters) made the discovery
and took action to resolve it. Now, however, he took the
initiative himself to have that department solve the prob-
lem quickly. Overcoming this faulty metering immediately
increased the validity of the measurement data. The man-
agement also used this data for their own performance
measures. Hence not only the quality of the mainte-
nance technicians’ performance measures improved, but
also the quality of the performance measures of the
managers.

4.4. Alternative explanations

Section 3.2.2 showed that the maintenance department
faced some significant changes at the time of the devel-
opment of the performance measures. These changes may
have influenced the attitude of the maintenance techni-
cians, and thus provided an alternative explanation for our
findings. First of all, the company was  being reorganized
with the expectation of lay-offs, resulting in insecurity
among the maintenance technicians. When the mainte-
nance technicians were filling in the questionnaire, many
cynically remarked that we had arrived with “perfect
timing.” Asking them for clarification often resulted in
a response like: “Because of the current reorganization,
everybody is very negative.” Yet in order to avoid los-
ing their jobs the reorganization may  have triggered the
maintenance technicians to work harder. While losing their
jobs based on their performance was  not very likely,7 the
upcoming lay-offs in the maintenance department may
have given some workers a sense of urgency about the need
to improve. Indeed, the next example shows that some
7 In accordance with Dutch labor-law regulations, the selection of
which maintenance technicians were to lose their jobs was  based on
criteria of age and tenure (last-in, first-out per age group), rather than
performance.
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xample 8—rejection of empty bottles on bottling lines 2
nd 4. After the performance measures were introduced
hree of four bottling lines showed a small but sta-
istically significant (p < .05) improvement in the empty
ottle rejection rate (Table 12).  Yet the action researcher
ho often attended daily line meetings never observed

ny discussions between the maintenance technicians
bout this performance aspect, nor any overt attempt to
mprove the reported performance. So besides a possi-
le contagion effect, there was no evidence whatsoever
he developed performance measures had anything to
o with that improvement. Hence there may  have been
nother force—such as the reorganization—that caused
his effect. However, the performance improvement in the
ther examples—that supported our propositions—is much
igher than the improvement shown in Example 8. In other
ords, the best inference to draw is that the improvement

nitiatives after the performance measures were developed
robably had an incremental effect on the performance,
ore than any other factor. Therefore, in general it is rea-

onable to contend that the employees’ involvement in and
nfluence on the development of the performance mea-
ures played a key part in the realized improvements.

Another important change was the recent replacement
f one of the two maintenance managers, as mentioned
n Section 3. While it is difficult to compare their perfor-

ance because the lines they supervised were so different,
e did see performance improvements in the lines of both
anagers. Thus, it does not seem likely that differences

etween these managers provide alternative explanations
or the reported results.

Finally, our entire “package” of the intervention to
evelop performance measures in a participatory way  will
ave contributed to an increase in employee initiative,
ather than only “participation.” For example, the sim-
le fact that the employees were told from the beginning
hey would be expected to take more initiative may  have
xplained the increase in initiative. However, this was an
mportant step in the intervention process and it is con-
istent with TPB being transparent and explicit about the
ntended behavioral change of participants. This entire
roject was not an experiment wherein the objectives
hould be kept secret from the subjects. To the contrary,
e think telling the objective was an important element of

he approach taken for participatively developing perfor-
ance measures—albeit not sufficient. Perhaps the social

ressure towards taking initiative increased a bit, because it
ade the technicians start to recognize what was expected

f them. But it is unlikely that it would have an influence on
ttitude and capability.  Since capability seems to be a neces-
ary condition to increase employee initiative (see Section
.1.3), we think more was needed than just communicating
he purpose of the project.

Another possible alternative explanation for the
ncrease in employee initiative with regard to the develop-

ent process that was used is the fact the process started
ith thinking of improvement ideas before the perfor-

ance measures were even developed. Again, this was

elpful for reaching the goals and a deliberate part of the
articipative approach for developing performance mea-
ures, but not sufficient. We  only saw attempts to actually
ing Research 23 (2012) 120– 141

improve after the performance measures were in use, but
not immediately after the brain-write sessions in which
the technicians had to write down as many improvement
ideas as possible. If those early meetings in September 2008
had indeed led to more employee initiative, we  would have
detected improvements in departmental performance by
October or at least November. However, the evidence in
Tables 4–7 and 11 tells a different story—the first improve-
ments were realized only right after the measures were put
to use.

5. Discussion

In this study, we developed a model that explains why
PM participation influences employee initiative. We  pro-
vided empirical support for the propositions. Our main
findings showed that the performance measures developed
in a participatory fashion can improve: (1) attitude—due
to feedback on the outcomes of improvement initiatives;
(2) social pressure—because it provided the maintenance
technicians with shared priorities and targets; and (3)
capability—because the performance measures uncovered
various improvement opportunities. These variables in
turn positively influenced employee initiative. Question-
naire results show that all three—attitude, social pressure,
and capability—are significantly correlated with employee
initiative. However, only the relation with capability
remains significant when all the variables are analyzed at
the same time.

We  found no support for alternative explanations, and
we found one unexpected strong relation, namely a corre-
lation between attitude and social pressure to take initiative.
This supports a slightly different representation of our
model wherein social pressure indirectly leads to employee
initiative via attitude to take initiative (cf. Chang, 1998;
Vallerand et al., 1992). Chang’s (1998) explanation for this
is that people base their attitude towards performing a cer-
tain behavior on how others who are important to them
consider the behavior. Our qualitative results provide some
suggestive support for this interpretation: in the examples
we saw that the attitude to take initiative was mainly influ-
enced by the feedback the employees received from the
performance measures that they had developed together
with peers and managers, which are both manifestations
of social pressure.

Describing how operational employees were involved
in the process of developing performance measures is a fur-
ther contribution of this research, because this bottom–up
approach has received little attention in the accounting
literature so far (Otley, 1999; Abernethy and Bouwens,
2005). Importantly, we  made it clear from the beginning
that the performance measures were intended to help
the employees taking the initiative to improve the per-
formance of their department, and not as a control device
for management. To make sure that the performance
measures were in line with the goals of the organization,
the technicians were divided into four groups. The process

began by soliciting operational improvement ideas during
the groups’ meetings, using a so-called brain-write. Perfor-
mance measures were then developed iteratively at several
subsequent group sessions. In many of these meetings
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Table 12
Results of “rejection of empty bottles” (% in relation to production).

Responsible
manager

Production
line

Months before measure was  finished Months after measure was finished

Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09

Returnable 2aa,b 1.2% 1.1% 1.3% 1.9% 1.7% 1.1% 1.1% 0.8% 0.7% – 1.0% 1.1%
2ba,b 2.5% 2.6% 1.5% 1.7% 3.5% 1.4% 1.4% 1.2% 1.2% 1.5% 1.4% –
3  1.0% 0.8% 0.8% 1.4% 1.6% 1.4% 1.1% 1.0% 0.8% 1.1% 1.0% 1.2%
4a 3.2% 3.3% 3.7% 3.6% 3.1% 2.6% 3.4% 2.5% 2.9% 2.7% 2.8% 2.0%

 < .05): l
ffer a lo
a The T-test shows a significant improvement since implementation (p
b Line 2 uses two  kinds of bottles (indicated by “2a” and “2b”) that di

measure them separately.

prototype versions which were based on actual data were
discussed (Wouters and Roijmans, 2011). The process was
facilitated in a nuanced way. The main action researcher
presented herself as a process facilitator who would help
the employees to get their own ideas to work and thus
increase productivity, instead of as an expert who intro-
duces contextually ambiguous new ideas. She sought to
maintain a careful balance between listening and propos-
ing new measurement ideas. She had a broad knowledge
of the performance measurement literature and previous
performance measurement projects, and she was familiar
with complex information systems. She used this expertise
to not only assure their engagement for this work; she
had a far more demanding job—asking countless questions
and follow-ups; building collaborative prototypes; asking
for continual feedback and resolutions; bringing fresh
ideas to the table; and challenging constructively extant
ideas, etc.

Since the action researcher plays a key role within the
process of developing the performance measures, a rele-
vant question is if the results are driven by the researcher
instead of the development process: would the results have
been the same had another action researcher directed the
actions, or would the same researcher have achieved the
same results in other ways? In Section 3.3 we tried to be
very clear about the intervention in order to make it replica-
ble. In fact, a very similar intervention has been conducted
among the employees of a public sector call center by
another action researcher (Gravesteijn et al., 2011; Groen
et al., 2011). In that study it was found that employees also
showed more employee initiative, resulting in many small
performance improvements. In both projects the facilita-
tive project-management role of the action researcher as
well as the new participatively built performance mea-
sures seemed essential. We  cannot conclude definitively
whether the same researcher would have achieved the
same results in other ways, but we do believe that such
would be very unlikely.

Developing performance measures together with the
maintenance technicians had a positive effect on their atti-
tude, social pressure, and capability to take initiative, which
in turn affected their behavior regarding taking more ini-
tiatives for performance improvement. To affect behavior
on a continuing basis, attitude, social pressure and capability
should be kept at the same level as after the intervention,

until the new behavior becomes habitual (Ajzen, 1991).
Our model does not extend to that longer-term aim. We
only explain and observe behavior in direct relationship
to the intervention aimed at changing the behavior in the
ine 2a: T(8) = 2.76; line 2b: T(5) = −2.40; line 4: T(10) = 2.10.
t on this measure. The maintenance technicians found it more useful to

near term; sustaining the desired behavior is another crit-
ically important issue but is not within the scope of this
study.

Since we  found a positive effect of an intervention on the
behavior of employees, a comparison with the Hawthorne
studies is relevant. These studies showed a change in
employee behavior after the employees participated in an
intervention that could not be explained by the interven-
tion itself. This is often termed “the Hawthorne effect.” In
hindsight the behavioral changes in these classical studies
were explained in several ways, such as due to changes in
employees’ attitude, interpersonal relationships, acquiring
skill, awareness of being under study, continuous feed-
back, or supervision (Wickström and Bendix, 2000). We
explicitly addressed similar effects in the present study.
The first three alternative explanations for the Hawthorne
studies’ results are included in our model in the form of
attitude, social pressure, and capability.  We  do not know
whether awareness of being under study played a part in
the results, but we  do know that influence of continuous
feedback and supervision was  present in this study. These
were part of our intervention and necessary to develop
useful performance measures together with the employ-
ees, and to eventually get the positive changes in behavior.
However, as similarly discussed in Section 4.4,  just condi-
tions of being under study and continuous feedback and
supervision do not explain why improvements were only
found immediately after the performance measures were
in use. This supports our conclusion that participatorily-
developed performance measures may  positively affect
employee initiative.

Limitations of our research design are that the results
are built on only one company, and that we  do not know
if all the relations hold were they analyzed together in one
model. In addition, since we  only developed the perfor-
mance measures in a participative way, it was not possible
to compare it to a situation in which performance mea-
sures were made without the participation of employees. It
would be desirable to conduct a large-scale, cross-sectional
quantitative study, testing the whole model with varying
degrees of participation. Furthermore, inasmuch as action
research is inherently an iterative and selective process of
theory development and data gathering, researcher bias
may  play a role (Maxwell, 2005).

Given these caveats, the fact remains that the strength

of this research method is that it allowed the gathering of
triangulated data, including the observing of the processes
first-hand. From the start, we were challenged to demon-
strate that company-university cooperation could lead to
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nnovative results that could be implemented straight-
way and be of practical relevance to the company. The
mployees were surprisingly cooperative and helpful in
rying to make their work more measureable. There was

 remarkable change from “this won’t work in our situa-
ion” to “now we know what performance measures can
o for us.” We  found that positive effects were brought
bout despite—or maybe because of—the fact that perfor-
ance measures were not used for formal evaluations by
anagement. The employees became quickly engaged and

xpected that spending time with the researchers would
e worthwhile for them. It was extraordinarily interactive,
he complete opposite from the commonplace top–down
inear process where the researchers design frameworks
nd the company implements them. Our journey of collab-
rative discovery (Van de Ven and Johnson, 2006) helped
o better understand how employees can together develop
heir own departmental performance measures, and why
his may  lead them to take useful initiatives for operational
erformance improvement.

ole of the funding source

The company of our study provided financial sup-
ort for the research, in exchange for which the action
esearcher spent 60% of her time at the company to
evelop and implement performance measures together
ith the departmental employees. The goals formulated

y the company, following several discussions with the
esearchers, were (1) stimulating employees to take more
nitiative and (2) increasing the performance of the depart-

ent. Consequently the study was designed as action
esearch, to be focused on employee initiative and depart-
ental performance. We  were free to use any other

nstrument that would help us to reach our practical and/or
cientific goals. Data collection and analysis were done by
ne action researcher who was guided in the entire pro-
ess by two university-based senior researchers. The report
as written by the three researchers, and after completion

he company consented to its publication under the con-
ition of making minor adjustments only in terms of the

evel of detail in which the departmental performance data
ere presented in Table 4, because it revealed production

olume data.
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Appendix A. Measurement instruments

Answering format for all items in the questionnaire: 1.
Totally disagree–7. Totally agree.

A.1. Items “attitude to take initiative”

1. Thinking up and carrying out improvement ideas by
myself is pleasant.

2. Thinking up and carrying out improvement ideas by
myself is useful.

3. Thinking up and carrying out improvement ideas by
myself is positive.

4. Thinking up and carrying out improvement ideas by
myself is good.

A.2. Items “social pressure to take initiative”

Most people within «the company» who  are important
to me.  . .

1. . . . expect of me  to think up and carry out improvement
ideas by myself.

2. . . . want me  to think up and carry out improvement ideas
by myself.

3. . . . think that I should think up and carry out improve-
ment ideas by myself.

4. I feel social pressure to think up and carry out improve-
ment ideas by myself.

A.3. Items “capability to take initiative”

1. I am confident that I could think up and carry out
improvement ideas by myself.

2. It is easy for me  to think up and carry out improvement
ideas by myself.

3. There are factors that make it difficult for me  to think
up and carry out improvement ideas by myself (recoded
and deleted).

4. It is possible for me  to think up and carry out improve-
ment ideas by myself (deleted).

A.4. Items “employee initiative”

1. I actively attack problems.
2. Whenever something goes wrong, I search for a solution

immediately.
3. Whenever there is a chance to get actively involved, I

take it.

4. I take initiative immediately even when others don’t.
5. I use opportunities quickly in order to attain my goals.
6. Usually I do more than I am asked to do.
7. I am particularly good at realizing ideas.
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Abstract

This paper reports on a developmental approach to performance-measurement systems (PMS). In particular, we
look at characteristics of a development process that result in the PMS being perceived by employees as enabling of
their work, rather than as primarily a control device for use by senior management. We will refer to such a PMS as
‘‘enabling PMS’’. The theoretical part of the study builds on ideas of enabling versus coercive formalization [Adler,
P. S., & Borys, B. (1996). Two types of bureaucracy: Enabling and coercive. Administrative Science Quarterly 41

(March), 61–89]; on notions of organizational learning (e.g., [Zollo, M., & Winter, S. G. (2002). Deliberate learning
and the evolution of dynamic capabilities. Organization Science 13(3), 339–351]); and on awareness of the incomplete-
ness of performance measures (e.g., [Chapman, C. S. (1997). Reflections on a contingent view of accounting. Account-

ing, Organizations and Society 22, 189–205; Lillis, A. M. (2002). Managing multiple dimensions of manufacturing
performance—An exploratory study. Accounting, Organizations and Society 27, 497–529]). The empirical context entails
a mixed-method, 3-year longitudinal study of the logistics department of a medium-sized company in the beverage man-
ufacturing industry. Qualitative data were gathered through interviews, participation in meetings, action research, and
review of company documents. We also analyzed two waves of quantitative survey data, gathered from a panel of 42
employees. We find that a development process that is experience-based contributes to the enabling nature of the PMS,
as it builds on existing skills, local practices, and know-how on performance measurement to enrich the PMS step-by-
step over time. Also, experimentation with specific performance measures was found to enhance the enabling nature of
the PMS: testing, reviewing, and refinement of conceptualizations, definitions, data, and presentations of new perfor-
mance measures. Professionalism was significantly related to positive attitude toward performance measures in our sur-
vey data. The results also illustrate that transparency of the PMS itself is key to enabling PMS.
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Introduction

Performance-measurement systems (PMS) are
mostly studied from the perspective of top-manage-
ment: how it allows them to monitor whether given
objectives have been achieved. In addition, it may
also help top managers to formulate strategy, spec-
ify operational actions needed for implementation,
set targets in relation to current performance (so
as to reveal priorities for operational improve-
ment), and clarify mutual expectations (Abernathy
& Brownell, 1999; Bisbe & Otley, 2004; de Haas
& Algera, 2002; Simons, 1990, 1991, 1994, 1995).
However, what about the managers who are the
subject of PMS—whose performance is being mea-
sured? There are few accounts in the PMS literature
where lower and middle-level employees and man-
agers consider a PMS as something that supports
them, that they can use for their own purposes to
assess how things are going, identify problems,
prioritize issues, develop ideas for improvement,
engineer solutions for concrete problems, or make
decisions (Jönsson & Grönlund, 1988). We refer
to ‘‘enabling PMS’’ when it is perceived by employ-
ees as enabling of their work, rather than as primar-
ily a control device for use by senior management.

This study investigates performance-measure-
ment systems in operations, closely connected to
the specifics of particular operational processes.
Building on Adler and Borys (1996), we conceive
of a PMS as a form of formalization. Coercive for-

malization aims to force employee compliance,
while enabling formalization makes employees feel
facilitated or motivated by the rules and the sys-
tems in place. Adler and Borys (1996) contrast
enabling and coercive types of formalization along
three dimensions: (1) characteristics of the system,
(2) the process of designing the system, and (3)
the implementation of the system. These dimen-
sions are relevant for understanding the role of
management control in organizations, as demon-
strated by Ahrens and Chapman (2004). While
their study primarily focused on (1) characteristics
of the system—in terms of repair, transparency and
flexibility—we focus on points (2) and (3): the
development process for designing and implement-
ing the performance-measurement system. We
expect that the manner by which the development
process is carried out affects the extent to which
the PMS will be perceived by employees as
enabling. In this paper we address the question:
Which characteristics of a PMS development pro-
cess enhance the enabling nature of the PMS?

Previous research has shown that developing an
enabling PMS is a delicate process. Townley, Coo-
per, and Oakes (2003), for example, demonstrated
that while the introduction of performance mea-
sures may begin as an initiative considered by var-
ious levels in the organization to be nuanced,
supporting and constructive, the process may eas-
ily derail: ‘‘From an initial discourse that empha-
sized a potential for reasoned justification, debate
and dialogue quickly collapsed into a standard
template’’ (Townley et al., 2003, p. 1058). Qu
(2006) found that consultants considered the
incorporation of client input—and especially
information on existing reports and specific mea-
sures already in use—crucial for the production
of a usable PMS. Failure to include such input
was a major source of frustration for participants
in the development process (Qu, 2006). Yet, there
is little empirical knowledge about what kind of
a development process fosters an enabling PMS.
‘‘The balanced scorecard literature also indicates
that it [is] as much the process of establishing a
scorecard that yields benefit as the resultant
measurement schema. However, the literature is
remarkably silent on this point’’ (Otley, 1999,
p. 377, emphasis added).

This study aims to contribute to the literature by
theoretically and empirically investigating charac-
teristics of a PMS development process that
enhance the enabling nature of the PMS. We build
on the framework of Adler and Borys (1996), who
propose that user involvement and professionalism
contribute to enabling formalization. We develop
these ideas further in the context of PMS. We con-
sider the inherent incompleteness of PMS in terms
of the inability to reflect the various dimensions of
operational performance and tradeoffs among these
(Lillis, 2002), and therefore user involvement needs
to be mobilized, both in terms of existing experi-
ence with quantification of performance, and also
throughout the design and implementation process
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of new measures. Design and implementation
include several activities, such as shaping and fur-
ther improving the best fitting definitions of useful
performance measures; finding or creating mea-
surement data for determining the actual values of
these performance measures; building information
systems for reporting performance-measurement
results; setting performance level targets for perfor-
mance measures; and periodically reviewing, revis-
ing and refining both single measures and the
overall PMS. We look at such activities from the
perspective of how organizations can learn by care-
fully building on and reusing existing experiences
(cf. Zollo & Winter, 2002), and experimenting and
prototyping with new practices (cf. Carlile, 2002).
‘‘Design’’ and ‘‘implementation’’ are hard to distin-
guish (Adler & Borys, 1996), and we prefer to com-
bine them and use the phrase ‘‘development
process’’. This reflects that design and implementa-
tion activities are conducted in a mutually constitu-
tive, iterative fashion: employees learn through
implementation, on the basis of which they adjust
the design of the PMS, which leads to new imple-
mentation activities, etc. Such an approach assumes
a considerable level of professionalism.

The empirical findings are based on a 3-year
longitudinal case study within the logistics depart-
ment of a medium-sized company in the beverage
manufacturing industry. We gathered both survey
and qualitative data. The research includes not
only observation of the company’s activities, but
also elements of action research, since we were
involved in the development of a departmental
PMS.

The structure of this paper is as follows. Perfor-
mance measures as either coercive or enabling
formalization are introduced in performance mea-
sures as enabling or coercive formalization section.
Our propositions regarding the characteristics of
a developmental process that contributes to an
enabling PMS are put forward in propositions
about a developmental approach for enabling
PMS section. The research methods are described
in research method section. Empirical results are
presented and discussed in results: developing an
enabling PMS and discussion section, and conclu-
sion is given in the final section.
Performance measures as enabling or coercive

formalization

Traditionally, performance measures in opera-
tions put a one-sided emphasis on minimizing direct
costs through low material costs, high capacity uti-
lization, and high direct labor efficiency. However,
early research identified the need to broaden perfor-
mance-measurement systems to support new opera-
tions practices, and advocated the use of measures
for quality, throughput times, flexibility, etc. (Bea-
mon, 1999; Eccles, 1991; Hall, Johnson, & Turney,
1990; Kaplan, 1983, 1990; Maskell, 1991; Nanni,
Dixon, & Vollmann, 1992). Empirical studies have
supported relationships between the pursuit of
specific operational strategies and the expansion
of traditional efficiency-focused PMS to include
new performance measures (e.g., Abernathy & Lil-
lis, 1995; Baines & Langfield-Smith, 2003; Banker,
Potter, & Schroeder, 1993; Fullerton & McWatters,
2002; Perera, Harrison, & Poole, 1997; Maiga &
Jacobs, 2005).

But despite to broadening of PMS—in both
research and practice—to embrace a wider portfo-
lio of measures, the approach to developing the
PMS has received far less attention in empirical
studies. In this section, we will first discuss issues
in regard to the incompleteness of performance-
measurement systems, and thereafter we will intro-
duce more specifically the control ideas laid out by
Adler and Borys (1996).

Incompleteness of a PMS

Incompleteness of PMS arises when strategic
performance measures are disaggregated into dif-
ferent performance dimensions, separate periods
and organizational sub-units, and the dependen-
cies between disaggregated measures are not
reflected in the PMS (Lillis, 2002). For example,
attempts to improve responsiveness may lead to
more frequent changeovers, demands for shorter
lead times, and higher inventories, and when such
tradeoffs are inadequately reflected in the PMS
there is a likely ‘‘friction created by the failure
to determine and adjust for the implications of
profit centre strategy on the manufacturing cost
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function’’ (Lillis, 2002, p. 510). Designing a per-
fectly complete PMS remains challenging, if not
impossible, and would require nothing less than
the expression of all relevant aspects of perfor-
mance in quantitative terms (financial and non-
financial), estimation of the tradeoffs among such
dimensions of performance in the setting of targets
for financial and non-financial performance mea-
sures, and consideration of interdependencies
between different organizational units (and differ-
ent time periods) in the PMS (see, e.g., Lillis,
2002).

And the greater the incompleteness, the more
the PMS may be perceived by functional sub-units
as a ‘‘negative’’, ‘‘unfair’’, ‘‘threatening’’, or ‘‘coer-
cive’’ instrument of management control. Malina
and Selto (2001) found that perceptions of PMS
were more negative if measures were inaccurate
or subjective, and if benchmarks were considered
inappropriate but nevertheless used for evaluation.
In other words, employees may feel that their per-
formance ‘‘as measured’’ (by the metrics) does not
truthfully reflect what they see as their ‘‘real’’ con-
tribution to the organization. For example, they
may find it unfair that contingencies (uncontrolla-
ble circumstances), materializing after targets have
been set, are not considered for adjusting those
targets; employees may not believe their supervi-
sors use the PMS in a fair way for evaluating their
performance; employees may regard target levels
as overly ambitious and unrealistic; or they may
feel their personal risk has increased too much
because of consequences that are tied to PMS
results.

Several studies have found evidence of the rela-
tionship between the use of controls and defensive
behavior—such as negotiating targets towards
more easily achievable levels, obtaining surplus
resources for completing tasks, concealing wind-
falls that have made tasks easier than anticipated,
or even taking operational decisions just to make
the results ‘‘as measured’’ look good at the expense
of negative long-term effects—sometimes moder-
ated by variables such as measurability of outputs,
the extent to which input–output relationships of
processes are understood, and the style in which
the controls are used (e.g., Carmona & Grönlund,
2003; Chow, Kato, & Merchant, 1996; Jaworski &
Young, 1992; Ramaswami, 1996, 2002; Van der
Stede, 2000).

Several studies have identified ways in which
firms manage incompleteness of PMS. Lillis
(2002) found that firms sometimes loosened con-
trol reactions to variances, implemented more
innovative PMS, integrated the PMS with other
management systems, or used measurement weigh-
tings. Davila and Wouters (2005) described a firm
that designed a budgeting system that reduced
emphasis on cost targets and provided budgetary
slack when performance attributes other than
costs required attention. Van der Stede (2000)
found that firms balanced the strictness of controls
with a business unit’s strategy. Business units fol-
lowing a differentiation strategy implemented less
rigid budgetary control, which allowed for some
budgetary slack and stimulated managers to think
long term.

Enabling formalization

Incompleteness motivates why designing and
implementing PMS in operations is difficult and
requires a deliberate and careful approach. For
developing our propositions about a development
process that is likely to enhance the enabling nat-
ure of the PMS, we build on the framework of
Adler and Borys (1996). First, because this frame-
work conceptualizes the issue that is central to our
accounting study: the distinction between perfor-
mance-measurement systems that only serve
higher-management needs and control employees’
behavior (coercive formalization), versus systems
that support employees to do their work better
(by providing feedback, identifying problems,
revealing improvement opportunities, help priori-
tizing action, etc.): enabling formalization. Sec-
ond, because this framework helps to articulate
that characteristics of the system itself, as well as
processes for design and implementation of the
system may contribute to the coercive or enabling
nature of formalization. Third, because Adler and
Borys (1996) offer initial suggestions about what
kind of design and implementation process is likely
to foster the enabling nature of formalization, and
so it helps to delineate our intended contribution:
to draw on organizational literature as well as
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the empirical material to further develop the
understanding of enabling PMS development.

Adler and Borys (1996, p. 66) propose that
‘‘employees’ attitudes to formalization depend on
the type of formalization with which they are con-
fronted’’. They suggest that employee attitudes are
more positive when formalization enables them to
better master their tasks, and will be more negative
when it ‘‘functions as a means by which manage-
ment attempts to coerce employees’ effort and
compliance’’. Enabling formalization mobilizes
rather than replaces employees’ intelligence, and
acts to ‘‘help users form a mental model of the sys-
tem they are using’’ (p. 70). As such, these kinds of
‘‘procedures provide organizational memory that
captures lessons learned from experience’’ (p. 69).

It is thus relevant to better understand how
organizations may achieve enabling formalization.
Adler and Borys (1996) suggest that whether for-
malization has an enabling or coercive character,
depends on characteristics of the formalization as
well as on the process of designing and implement-

ing the system. These characteristics of formaliza-
tion are internal and global transparency, and
flexibility and repair. We will discuss these first
before we begin our analysis of a development pro-
cess conducive to enabling formalization. Internal

transparency means that users have a good under-
standing of the logic of a system’s internal function
and they have information on its status. Enabling
formalization provides users with a clear under-
standing of the underlying rationale for why
certain control mechanisms are in place. Such
formalization also codifies best-practice experi-
ences, and users are provided with feedback on
their performance. Global transparency refers to
the intelligibility for employees of the broader
system and context within which they do their
work. Controls are designed to afford employees
an understanding of where their own tasks fit
into the whole. Information from beyond one’s
specific domain is available. Flexibility means that
users can make controlling decisions after enabling
systems have provided information. ‘‘Flexible
systems encourage users to modify the interface
and add functionality to suit their specific work
demands’’ (p. 74). Repair means that users can
mend and improve the work process themselves
rather than allowing breakdowns and other
non-programmable events to force the work pro-
cesses to a halt. We refer to Ahrens and Chap-
man (2004) who discuss these characteristics of
enabling formalization in the context of manage-
ment control systems.

As mentioned above, Adler and Borys (1996)
also contrast enabling and coercive types of for-
malization in terms of the processes of designing

and implementing the system. They discuss some
of the characteristics of these processes that are
likely to lead to enabling formalization, such as
employee voice, employee skills, process control,
and flexibility in changing controls. They propose
that ‘‘employee involvement in the formulation of
procedures is likely to have a positive effect on
both attitudinal and technical outcomes’’ (p. 75).
Principles for the design of equipment technology,
they suggest—such as a focus on users and usabil-
ity, early and continual user testing, and iterative
design processes—carry over to the development
of formalization as ‘‘organizational technology’’.
However, the design and implementation of for-
malization are typically intertwined: while equip-
ment may be bought ‘‘off the shelf’’, customized
from existing modules, or designed-to-specifica-
tion outside the client organization, ‘‘organiza-
tional technology’’ takes shape within the specific
implementation context. Adler and Borys (1996)
call for more research to explore whether and
how organizations can introduce enabling types
of formalization. We will build on their framework
and develop their ideas further specifically in the
context of PMS development.
Propositions about a developmental approach for
enabling PMS

This section sets out three propositions in
response to our research question: ‘‘What charac-
teristics of a PMS development process enhance
the enabling nature of the PMS?’’ We propose that
a development process that is characterized by (1)
being experienced-based, (2) allowing experimen-
tation, and (3) building on employees’ profession-
alism is likely to result in an enabling PMS.
Experienced-based involves the identification,
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appreciation, documentation, evaluation, and con-
solidation of existing local knowledge and experi-
ence with respect to quantitatively capturing and
reporting relevant aspects of performance. Experi-

mentation involves the first development of a per-
formance measure and the subsequent testing
and refinement (in several rounds) of its conceptu-
alization, definition, required data, IT tools, and
presentation, together with employees (whose per-
formance is going to be measured), to arrive at a
measure that is a valid, reliable, and understand-
able indicator of performance in a specific local
context. Professionalism of employees denotes an
orientation toward learning for the purpose of
improving work practices. We underpin these
propositions in the remainder of this section; and
in the section with empirical results we will discuss
and illustrate them further.

We feel that presenting propositions before the
empirical study helps to better discuss our theoret-
ical ideas in relation to the literature, and empirical
findings in relation to the theory; it is not to sug-
gest that theory and findings have been developed
subsequently. Rather, the nature of the research
process was as discussed by Ahrens and Chapman
(2006, p. 836): ‘‘Problem, theory, and data influ-
ence each other throughout the research process.
The process is one of iteratively seeking to gener-
ate a plausible fit between problem, theory, and
data’’. Before the study started, we explicitly
intended to explore an experience-based develop-
ment process and what we than called continu-
ous revision of the PMS (later formulated as
‘‘experimentation’’). These ideas took further
shape during the course of the study through going
back-and-forth between the fieldwork and the
literature. Furthermore, the development of the
survey instrument, which started about 15 months
into the study, involved an extensive process of
focusing and making connections between the
field and the literature, and in this stage the
role of ‘‘professionalism’’ was highlighted and sub-
sequently focused upon in the fieldwork. Later
in the research project, we became familiar with
the framework of Adler and Borys (1996), and
this was found to be a very powerful way for orga-
nizing the theoretical discussion and empirical
results.
Experience-based development process

Organizational change processes may take
advantage of local knowledge, which can be defined
as ‘‘the very mundane, yet expert understanding of
and practical reasoning about local conditions
derived from lived experience’’ (Yanow, 2004, p.
S12). Organizational change processes that utilize
local knowledge are more likely to lead to sustain-
able changes and improvements (Abrahamson,
2000; Lowe & Jones, 2004; Zollo & Winter, 2002).
In the context of PMS, we propose that a develop-
ment process that is experience-based is likely to
have a positive effect on the enabling nature of the
PMS. An experience-based development process
involves the identification, appreciation, documen-
tation, evaluation, and consolidation of existing
local knowledge and experience with respect to
quantitatively capturing and reporting relevant
aspects of performance. We will elaborate on the
idea of an experienced-based development process
in this section.

Many of the proposed approaches for design
and implementation in the literature, however,
seem to pay little attention to either experience
or user involvement. Most approaches to PMS
design and implementation (see Bourne, Neely,
Mills, & Platts (2003a) for a review of the PMS
development processes literature) focus on how
the goals set at the top of the organization can bet-
ter guide actions taken lower in the organization.
First steps in the typical development process are
to clearly define the overall (i.e., corporate-level)
strategic objectives and then the local operations’
specific contribution toward achieving these over-
all strategic objectives. Thus, the organization’s
global performance measures and functional mea-
sures are derived. The PMS is typically designed
from the perspective of top-management, as is
apparent in the following representative character-
istics: (1) explicit reflection of the firm’s strategic
objectives and subsequent break-down of those
objectives to more specific objectives at lower
managerial levels, (2) the signaling of performance
levels that are below targets, (3) the ability to
‘‘drill-down’’ and get more details when needed,
(4) striving for transparency, consistency, and
uniformity regarding definitions of performance
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measures, presentation formats, etc., and (5) one
information system that contains all data and
reports. External experts may be involved, who
often bring in a standardized way of designing and
implementing the system, with examples (or tem-
plates), complete with performance measures, pre-
sentation formats, and a set consulting approach
for designing the system, software tools, etc.

However, top-down, mandated performance-
measurement initiatives are less likely to be success-
ful (Cavalluzzo & Ittner, 2004; Scott & Tiessen,
1999; de Haas & Algera, 2002). These well-inten-
tioned, standardized methods carry the danger of
insufficiently reflecting the local organizational
contexts or the available experience and unique
expertise of employees. Furthermore, even before
such measurements systems are initiated, a number
of informal performance measures, at various
levels within the organization are already in use
by managers, complementing the information they
get from other sources, such as observations, or
conversations with people individually or in group
meetings, as well as non-face-to-face communica-
tion through phone calls or emails (McKinnon &
Bruns, 1992). These informal measurement reports
are often developed locally, contain a mix of local
and centralized data, report operating information
over a very short period of time (weeks, days,
or less), provide status information (up-to-date
accumulations of bits of operating data, e.g., inven-
tory-level reports and backlog reports), and enable
performance comparisons between, for example,
budgeted vs. actual performance, one time period
vs. another, etc. (McKinnon & Bruns, 1992). Such
informal reports use a variety of presentation for-
mats, performance measure definitions, data, and
information systems. The existence of such reports
is often unknown outside the organizational unit
where they are produced and used, to the extent
that, from the perspective of top-management,
a coherent PMS does not appear to exist at all
within the organization! Although employees may
have considerable experience with performance
measures, and may have already established con-
text-specific practices, from the perspective of top-
management these do not constitute a PMS.

Typically, expert-led approaches initiated by
top-management, are not likely to expend the
effort necessary to build an in-depth understanding
of locally-developed existing reporting practices, in
particular about the detailed definition, data,
motivation for, and experiences with existing mea-
sures and information systems (Qu, 2006). The
consultants are also more likely to address prob-
lems from the perspective of top-management (or
whoever hires them), and they may seek to focus
on concepts that are fashionable in the business lit-
erature, and to attempt to transfer their earlier
experience to the project at hand (see, e.g., Sorge
& Witteloostuijn, 2004). Based on previous suc-
cesses or an awareness of the amount of effort
involved with design and implementation of a
PMS, the temptation is strong to simply start
PMS design from scratch (Greenfield), to copy
from previous outside assignments or other
departments in the organization, or to employ a
standardized consulting approach for the design
and implementation of performance-measurement
systems (Blueprint) (Townley et al., 2003). Such
standard consulting approaches tend to focus on
strategy clarification and the creation and design
of new performance measures, without detailed
regard for what is already in place. Existing infor-
mal reports typically come into view only after the
‘‘ideal’’ PMS has been designed and set, as part of
an assessment of the ‘‘gap’’ between that ideal
PMS and already existing performance measures
(Medori & Steeple, 2000).

Organizational change is more likely to be suc-
cessful when it is a process of relatively small change
efforts that involve the reconfiguration of existing
practices and systems that are successfully in-use
elsewhere in the organization, rather the creation
of new practices and systems (Abrahamson,
2000). Building organizational capabilities requires
adaptation of work processes, reflection upon expe-
riences, and codification of knowledge gained
(Zollo & Winter, 2002). In other words, organiza-
tional learning is based on experience accumulation,
and empirical studies have demonstrated the
importance of knowledge accumulation for perfor-
mance (e.g., Reagans, Argote, & Brooks, 2005;
West & Iansiti, 2003). Similarly, we propose that
building on existing, local experience is an impor-
tant characteristic of enabling PMS development
as well. We expect a development process to
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successfully stimulate enabling formalization when
it fully acknowledges, respects, and utilizes the
intellectual capital of lower-level employees’ exist-
ing practices of and insights in performance
measurement.

Experimentation

Experimentation in the context of PMS devel-
opment involves the first development of a new
performance measure and subsequently allowing
time to test and refine (in several rounds) its con-
ceptualization, definition, required data, IT tools,
and presentation, together with employees (whose
performance is going to be measured), to arrive
at a measure that is a valid, reliable, and under-
standable indicator of performance in a specific
local context. We propose that a development
process that involves much experimentation with
new performance measures is more likely to lead
to enabling formalization. Fleshing out general
goals—the usual suspects of efficiency, producti-
vity, customer satisfaction, etc.—and making them
specific and measurable is a ‘‘messy’’ process
(Lowe & Jones, 2004). It involves defining mea-
sures that reflect strategic goals, that are closely
related to the specific operating conditions in a
particular setting, that are actually measurable
(i.e., the required data are available), and that
are presented in a way that employees find under-
standable. This requires a meticulous, in-depth
process of creating a fit between the PMS and
the operational idiosyncratic local conditions.
The development process requires a close involve-
ment of and cooperation with employees. This is
not to say that employees would be the only ones
who use the data, but rather that they are the ones
who are best placed to judge that their work efforts
are validly or invalidly reflected in the performance
measures. The making of a performance measure
is not likely to be ‘‘right’’ after just one round; it
is more likely to be successful if the development
engages employees in a process of experimenta-
tion, e.g. tinkering with qualitative descriptions,
quantitative definitions of measures, the scope of
measures, data used, procedures for data gather-
ing, representation in tables and graphs, etc., as
well as actual testing to identify unanticipated
and often undesirable effects or behaviors that
occur in response to the PMS. Even though we
emphasize that involving employees through
experimentation and building on previous experi-
ences is relevant for improving the content of a
PMS, this may also contribute to an effective orga-
nizational change process (Bourne, Neely, Mills, &
Platts, 2003b).

Professionalism

Professionalism denotes an orientation toward
learning for the purpose of improving work prac-
tices. Such an orientation makes it possible to rely
on experience and to conduct experiments within a
PMS development process. A higher score on pro-
fessionalism makes it more likely that employees
express satisfaction with earnest improvement
efforts carried out within their immediate work
environment. Professionalism may be especially
stimulated if self-involvement into departmental
improvement efforts is made possible. Caldwell,
Herold, and Fedor (2004) conclude that employees’
motivational orientation, and particularly their
‘‘achievement predisposition’’ (p. 879) predicts
satisfaction with perceptions of organizational
change. In other words, if an employee is more
inclined to improve her work practice, then perfor-
mance measures are more likely to be seen as posi-
tive, stimulating, challenging, and helpful. In sum,
we propose that an employee’s level of profession-
alism is associated with a positive attitude towards
performance measurement, especially if a carefully
evolving developmental approach is taken, aimed
at refining and extending a departmental PMS as
an instance of enabling formalization.
Research method

This study has been designed as action research.
We cooperated with the logistics department of a
company in the beverage manufacturing industry,
in the period August 2002 through June 2005. We
examined in detail the evolution of the depart-
ment’s PMS and the employees’ experiences with
performance measurement over a relatively long
period of time. In this section, we will further
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introduce the research site, describe how we gath-
ered and analyzed the qualitative data, and outline
the survey conducted among a representative
panel of the employees of the case department.

Research site

The company has a strong brand name and sells
its beverages to both the hospitality industry (such
as bars, restaurants, and hotels) and to retail cus-
tomers that vend to consumers. Customers are both
domestic and international. Important conditions
for success, according to the company’s annual
report, are brand strength, product innovation,
excellence in production, quality of marketing,
balancing stakeholders’ interests (shareholders,
employees, and environmental concerns), and
financial performance. While these factors center
on revenue enhancement, cost management is also
increasingly important. Competition among super-
market chains has intensified, leading to lower
prices for consumers, and increased price pressure
on suppliers. The profitability of the company
has suffered as a result, and profits, revenues
and sales in 2005 were all below their 2004 levels.
Furthermore, the company recently made very sig-
Board of directors
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nificant investments in a new manufacturing site,
which called for considerable operational cost
savings, because it had increased fixed deprecia-
tion costs significantly in all departments of the
company.

The approximately 150 employees in the logis-
tics department are spread among four sub-depart-
ments: purchasing, physical distribution, materials
management, and packaging development. The
director of logistics and the four heads of the
sub-departments form the management team of
the logistics department (‘‘logistics management
team’’, LMT). The team also includes the control-
ler for logistics and production, the logistics man-
ager of the hospitality market, and the logistics
manager of the international department of the
company. The director of logistics reports to the
CEO of the company. An organization chart is
shown in Fig. 1. The logistics department had been
recognized—internally and externally—for its per-
formance, including a prestigious national prize
for its customer service and supply chain
management.

An overview of some main events investigated
during this longitudinal case study is depicted in
Table 1. When this study began, the logistics
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department had recently begun to expand their
performance-measurement system. They mainly
used an indicator called ‘‘delivery reliability’’, but
they felt that additional measures were required
to provide a more comprehensive picture of the
performance of the logistics department in rela-
tionship to its objectives. Previously, the mission
Table 1
Time line of the case study

Company events

August 2002 Logistics department formulates
the need to have more extensive
performance measurement

August 2002 Director of logistics voices strong
concerns about employee ownership*a

2003

January Start developing and implementing new
measures with researchers

August Positive evaluation of first results and
developmental approach

September Continuation of design and implementation
of performance measures

December

2004

January–May
February–March Logistics department moves to new site
April Appointment of new CEO and start of

companywide Balanced Scorecard project
May Appointment of project leader for Balanced

Scorecard project
June
July Tension from the central Balanced Scorecard

initiative*

August Start of champions meetings (from all
departments)

October
November Experimenting with a new performance

measure for internal transportation and
warehouses (continued until April 2005)*

December First official scorecards for all departments
defined

2005

January 2005
March 2005
March 2005 LMT and middle managers discuss the PMS

(new measures and implementation support)*

May 2005 LMT prioritizes the proposed new measures*

June 2005 Evaluation of first six months of the official
balanced scorecards

a Events market with a * are discussed in some detail in the text wi
b LMT: Logistics Management Team.
of the logistics department had been ‘‘to coordi-
nate the supply chain in an effective, efficient,
and innovative way for providing optimal service
to our customers’’. This had also been reformu-
lated more concretely as four objectives for
logistics: number one in customer satisfaction,
excellence in supply chain efficiency, continuous
Research

Making contacts with the company and initial discussions
about research cooperation

Agreement on longitudinal case study

Start developing survey instrument

Developing and reviewing survey instrument

Pilot of survey
First survey

Discussion of results with LMTb

Second survey
Discussion of results with LMT

th a separate heading labeled ‘‘Illustration’’.
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supply chain innovations, and to be a professional
and learning organization. Explicating these goals
stimulated the implementation of performance
measures. There was also another reason. In
2002 the company had to impair inventories for
about half a million Euros, and therefore it was
concluded that inventory risk should be measured
regularly. This situation was the basis for the
beginning of our cooperation with the logistics
department, which provided an opportunity to
study in detail the evolvement and actual experi-
ences with performance measurement over a
longer period.

In the period between January 2003 and June
2005 the logistics department gradually expanded
the PMS to incorporate additional performance
measures, to review or delete other measures,
and to implement procedures and information sys-
tems for producing periodic reports (see Table 2).
The development process was strongly influenced
by two events: early in 2004 the company moved
to a new site and at the same time implemented
new information systems that provided new tech-
nical opportunities for developing new perfor-
mance measures. And in April 2004 a new CEO
was appointed who initiated a companywide per-
formance-measurement initiative.

We worked especially with three members of
the LMT: (1) the director of logistics who reports
to the board of directors, (2) the management con-
troller assigned to logistics, and (3) the so-called
PMS-champion, i.e., the one sub-department head
Table 2
Number of performance measures over time

Period In use
at start
of the
period

Implemented Del

January 2003–June 2003 19 6 7
July 2003–Dec 2003c 18
January 2004–July 2004 33 8 6
August 2004–October 2004 35 9 3
Nov 2004–April 2005 41 6 2
April 2005–June 2005 45 2 0

a New indicator being developed but not implemented at the end o
b Existing indicator being revised during this period.
c Data on changes of performance measures during this period wer
on the LMT with whom we started this liaison on
the basis of her own deeply held professional inter-
est in applying PMS to the entire logistics depart-
ment within this firm. At the outset we sensed that
these leading figures were authentic in their desire
to establish a PMS in the form of enabling formal-
ization. They showed keen interest in developing
PMS themselves, in cooperation with us as exter-
nal, university-based experts on both PMS and
the human side of organizational change.

Qualitative data gathering and action research

We obtained data through the use of various
methods, in the context of action research. Over
a period of almost three years we frequently visited
the company or met company employees at the
university, and qualitative data were obtained
through interviews, participation in management
meetings, company documents, as well as field
notes made by research assistants (see Table 3).
While gathering these data, we did not act as neu-
tral observers. The project aimed to assist the com-
pany as well as contribute to science. The company
participated in this study because they welcomed
the unpaid assistance with their development of
performance measurement in exchange for offering
research access to us. Researchers, research assis-
tants, line employees, supervisors, middle manag-
ers, as well as the LMT members were all
involved in developing the new performance mea-
sures and providing feedback. Over the course of
eted In use
at end
of the
period

Under constructiona Under reviewb

18 3 1
33
35 3 5
41 1 13
45 1 4
47 6 15

f the period.

e not available.



Table 3
Qualitative data gathered

Number of meetings Time (h)

Meetings witha

Employees of Logistics only 8 12
Employees outside Logistics 13 16
Employees from Logistics together with other areas 20 29

41 57
Number of different employees interacted with

Logistics 7
Finance 3
Production 1
Marketing and Sales 2
Other functional areas 7

20

Sample company documents Number of documents

Research assistants had meetings with 71 different people in 189 meetings, which took over 200 hb

Documents about performance measures in-use in Logistics 13
Documents about performance measures in-use outside Logistics 4
Presentations and notes about developments in performance measurement in the company 8
Minutes of meetings about developments in performance measurement in the company 18
General documents about the Logistics department 11
General company documents 8
Response to panel survey study 4

66

a ‘‘Meetings’’ indicates face-to-face engagements of researchers with members of the case-study organization, either as interviews
with one or a few employees, or as active participation in meetings with a larger number of employees. Meetings took place at the
research site, with a few exceptions of meetings at the university. Not included are emails and phone calls.

b Research assistants also accounted for their meetings. Mentioned are those interactions where they took notes of which the
researchers have copies; not included are short informal discussions (the research assistants worked on-site), emails, and phone calls.
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this study, seven master students in industrial engi-
neering or business administration worked full
time for a period of six to eight months as an
intern at the company, in partial fulfillment of
their MSc. They produced monthly reports of
actual outcomes of performance measures, they
carried out the survey, and they worked with
employees in developing, evaluating, or refining
various measures.

The qualitative data have been analyzed
through a process of reflection, and going back-
and-forth between the data, the literature, and
the company. The research file was organized on
the basis of a table that listed the interactions
with the company and that contained about 275
rows. On each row the following data were
recorded (when applicable): date, who partici-
pated, sub-departments involved, topic, duration,
reference to meeting notes, description of (and ref-
erence to) company documents received, reference
to researchers’ input for the meeting, code for
meeting in person, code for researcher or assistant,
code for diversity of meeting participants. This
table allowed easy retrieval of specific data when
certain questions or ideas emerged in discussing
or writing about the research. It was also the basis
for summarizing the time line in Table 1 and the
data gathering in Table 3. The data were used to
write summaries to pull together different events
and different kinds of data, and to start reflecting
on what happened, and to focus on events that
seemed most interesting. Parallel to gathering the
data and writing the summaries, we reviewed more
literature, discussed the study with other research-
ers (informally, as well as through presentations in
workshops and conferences), and wrote (and
rewrote) the paper. This connection with theory
guided not only the analysis of the data, but also
the gathering of data, and it led to follow-up dis-
cussion or clarification with the company. Also,
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a draft version of the paper was discussed with
managers of the case study organization. And vice
versa, interaction with the company guided the
search for new literature, or informed discussions
with academics.

A potential issue of action research is that the
researcher may selectively look for empirical evi-
dence and guide the research process with a bias
towards the expected findings (Atkinson & Shaffir,
1998). However, there are several countervailing
effects that limit such a bias, which were also prom-
inent in this study (Labro & Tuomela, 2003): The
length of the research process and access to all
kinds of data provides many different ‘‘pieces of
the puzzle’’ that provided different kinds of empir-
ical evidence which need to be understood as a
whole. Furthermore, members of the case study
organization expect results that are of practical rel-
evance and this provides an incentive for them to
be involved and to spend time with the researchers.
Also because of the potential impact on their
work, organizational members are engaged, chal-
lenge ideas, and provide feedback on results.
Furthermore, this type of action research allows
an empirical test of ideas implemented in an actual
organization. Organizational members are likely to
be cautious about trying interventions they deem
unsuccessful or otherwise undesirable. Researchers
cannot easily persuade people to implement what
they consider to be a bad idea; and when an idea
that seemed good actually works out poorly, that
will become obvious in the empirical data. In
short, the objective of making actual changes
in real organizations counters researchers’ biases,
because of the active involvement of organizational
members and the empirical facts resulting from
implementation.

Panel survey

A survey was conducted twice, once in July 2004
and once in February 2005. On both occasions we
approached the same respondents, and we assessed
also the same variables, with the same or a slightly
improved version of the questionnaire. Hence this
part of the study is labeled the ‘‘panel survey’’.
The timing of the panel survey within Logistics
coincided with the start of the companywide initia-
tive to implement a balanced scorecard, and the
two surveys provided information on the initial
attitude towards performance measures and the sit-
uation about six months into the initiative.

We first asked the four sub-department heads
within logistics to come up with a list of potential
respondents who would be representative for their
sub-department in terms of their attitudes towards
PMS. The LMT reviewed the lists and made a few
changes of prospective respondents, which were
subsequently approved by the nominating sub-
department heads. Members of the panel had to
have been employed in their sub-department for
at least one year and not temporary employed.
In addition, all sub-department heads were
included since they were crucial in the PMS pro-
cess. Moreover, the number of panel respondents
per sub-department had to be proportional to
the size of each of the four sub-departments.

In the first data wave, we received the com-
pleted questionnaires from all of the 42 selected
respondents. In the second data wave, we got the
data from 39 of the same 42 respondents plus
one new participant. This attrition was due to ill-
nesses, and one employee on the panel had left
the company.

For the process of data collection, research
assistants requested the participation of panel
members with a letter (signed by the director of
logistics) and verbally during several team meet-
ings in which they explained the purposes of the
survey and the role of the panel and allayed partic-
ipants’ concerns about the confidentiality of the
data. To ensure a high response rate, the research
assistants made appointments with all members of
the panel to have them fill out the questionnaire
during an on-site interview. The assistants also
wrote down other PMS-related comments respon-
dents made during the meetings. In the second sur-
vey appointments were made only with those
respondents on the panel who were expected to
be uncomfortable with completing the question-
naires by themselves.

Confidentiality was a key consideration during
the panel study. Given that some sub-departments
were rather small and that panel membership was
known by the LMT, we promised the respondents
explicitly and repeatedly that results would never
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be reported at the sub-departmental level, but only
at the aggregate level (i.e., for the whole logistics
department). Furthermore, the completed ques-
tionnaires were filed outside the company (at the
university) and no one at the company possessed
the list that linked respondent numbers to respon-
dent names. Procedures to guarantee confidentially
of the data were emphasized in all communications
with research participants, and thus participants
appeared comfortable enough to provide frank
answers and comments.

The measurement of the panel survey data will
be discussed in the remaining part of this section.1

The measurement scale for the dependent variable
Attitude toward performance measures was devel-
oped expressly for this study. Its items are
described in Appendix. The variable reflects the
perceived usefulness of performance measures that
are reported concerning the respondent’s sub-
department within the logistics department. In
the second administration we added the variable
Ambition level in two years. Using the same items,
participants were asked what the situation with
respect to performance measurement should be
two years into the future.

The measurement of Professionalism was also
developed expressly for this study. Its items are
also described in Appendix. We refer to this new
construct informally as being improvement-ori-
ented on the job. Formally, professionalism refers
to the degree to which individual employees
behave in a way that shows commitment to both
their profession and their current organization,
through efforts aiming explicitly to upgrade or
improve the quality of the work carried out. Sam-
ple items are: ‘‘I learn every day at work’’; ‘‘I
always contribute to new ideas at work’’. The
answering possibilities of these Likert items range
from 1 (very much disagree) to 7 (very much
agree). The origin of the professional attitude
questionnaire lies in efforts carried out by Swailes
(2003) who in turn relied explicitly on measure-
ment efforts of Hall (1968) and Snizek (1972). In
our study we defined the questionnaire items
1 Please contact the first author for more details about the
research instrument.
entirely on an individual employee level. Deviating
from these previous professionalism scaling efforts,
we made all items refer to solely one’s own current
job and not also to one’s profession, other profes-
sions or professional colleagues. Because of a lack
of validity of broad measurement scales, Swailes
(2003) called for ‘‘reconceptualising professional-
ism in terms of process rather than structure’’
(p. 103), to which we contributed in this study
through the formulation of the survey ques-
tions.

In the survey, a number of variables regarding
the task environment were also included. This made
it possible to investigate the association between
professionalism and the attitude towards perfor-
mance measures while controlling for these other
variables that could also affect the attitude towards
performance measures. Leadership style was mea-
sured using a subset of 10 MLQ 8Y items of trans-
formational leadership style (Bass & Avolio, 2000).
MLQ refers to the currently most used valid ques-
tionnaire for assessing leadership. For Team trust

the scale was comprised of the seven items
employed in a German study by Baer and Frese
(2003), and based on the work of Edmondson
(1999). The scale for measuring Work pressure

was comprised of 14 items and is taken from Stan-
ton, Balzer, Smith, Parra, and Ironson (2001).
Work satisfaction was measured in a way in which
respondents had to write down three numbers total-
ing 100%. They were asked to note the percentage of
time they felt, on average, ‘‘satisfied’’, ‘‘unsatis-
fied’’, and ‘‘neutral’’ about their current job.
Results: developing an enabling PMS

In this section, we will present the empirical
material to explore the developmental approach
that fostered the enabling nature of the PMS in
the case study company. First, we will present
results that suggest that employee attitude toward
performance measures in the logistics department
was quite positive, and this is based both on the
survey and the qualitative data. Then we will
explain this positive attitude through the proposi-
tions outlined above in propositions about a devel-
opmental approach for enabling PMS section.
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A positive attitude toward performance measures in

the logistics department

Employee attitudes toward the performance
measures used in their sub-departments were quite
positive; the means from two waves of question-
naire deployment are in Table 4. Note that the reli-
abilities of the survey questionnaires ranges from
satisfactory to good, as measured by Cronbach’s
Alphas. The average scores on the variable Atti-

tude toward performance measures were 5.2 and
5.4 (for the first and second data wave, on a
seven-point scale). In the second administration
we also asked participants what the situation with
respect to performance measurement should be
two years later, using the same seven items and
the same seven-point answering scale (Ambition

level in two years). The average score shown in
Table 4 is 6.2, which is higher than their assess-
ment of the current situation. This suggests that
on average employees were ambitious in terms of
performance measurement, and this may also be
taken as an indication of a positive attitude toward
performance measurement.
Table 4
Survey constructs (reliabilities, descriptives, correlations)

First data wave, N = 42 Cronbach’s Alpha M

1. Attitude toward performance measures .816 5.1
2. Professionalism .813 5.3
3. Leadership style .862 4.8
4. Team trust .729 5.7
5. Work pressure .803 3.6
6. Work satisfaction .868 6.0

Second data wave, N = 40 Cronbach’s Alpha Mean SD

1. Attitude toward performance
measures

.906 5.430 .79

2. Ambition level in two years .881 6.186 .62
3. Professionalism .878 5.317 .58
4. Leadership style .914 4.463 1.05
5. Team trust .655 5.500 .97
6. Work pressure .870 3.586 .85
7. Work satisfaction .909 5.783 1.92

For completeness we also conducted a principal components analysis.
independent variables Leadership style, and Team trust, but not alwa
However, because of the very small number of observations, we main

* Correlation is significant at the 0.05 level (two-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
The qualitative data provide further evidence of
positive attitudes toward performance measure-
ment. Particularly, significant was a meeting with
the logistics management team (LMT) and middle
managers in logistics (i.e., managers who reported
to the members of the LMT, planners, and shift
leaders) in March 2005 (to be described in detail
below). We will describe that there were tensions:
the middle managers wanted more performance
measures to support them in their work. To the
extent that they could not develop and implement
these themselves, they needed resources outside
their teams (such as time from experts in the con-
troller’s office), and the prioritization of such
resources was debated. We take this as another
indication of positive attitudes toward perfor-
mance measures, as the PMS within logistics was
clearly being perceived as enabling formalization.

Illustration: LMT and middle managers discussed

the current status and priorities for further
development of the PMS

The PMS-champion and the controller pre-
sented the history and current state of performance
ean SD 1 2 3 4 5

69 .818 1
04 .606 .433** 1
48 .891 .137 .275 1
62 1.153 .520** .208 .302 1
28 .741 �.224 .110 .041 �.409** 1
00 1.653 .316* .238 .175 .543** �.421**

1 2 3 4 5 6

7 1

7 .681** 1
7 .385* .439** 1
0 .219 .311 .365* 1
3 .205 .194 .351* .326* 1
2 �.281 �.105 .019 .072 �.363* 1
4 .177 .124 .242 �.026 .490** �.485**

All measurement items loaded on their expected factors for the
ys for Professionalism, Work pressure, and Work satisfaction.
tained all items for further analyses.



2 The word ‘‘department’’ was used in the company also to
refer to the four sub-departments within logistics. ‘‘Sub-
departments’’ is a term we use in the paper for clarity, but we
write ‘‘department’’ in quotations and in the questionnaire in
Appendix, as this term was actually used in the company.
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measures in a meeting of the LMT together with
middle managers in logistics, in March 2005 (see
Table 1). They contrasted performance measures
that provide insights into whether the logistics
department achieves its medium and long-term
objectives versus performance measures that an
employee in logistics may need to be successful
in his or her daily work. The PMS-champion
and controller described their ‘‘dream’’ situation:
‘‘middle managers can and want to develop perfor-
mance measures and produce the reports on
these themselves in order to better manage their
processes’’. The director of logistics explicated
this further as ‘‘inventing it yourself; getting the
data out of systems or recording these oneself. Is
this a dream or a nightmare? Is this something we
share? Or do you just always want to call the con-
troller, who should realize this for you?’’ This
remark stimulated a lot of discussion. It seemed
that the idea of developing their own measures
and reporting on these was supported. ‘‘There are
enough opportunities with the new systems, and
sometimes you discover only after a while what
you can get out of these’’ one of the participants
commented. Middle managers further remarked
that they felt they needed to be fully involved in
the development process of new measures, and it
should be made easy for them to actually generate
the reports.

The discussion centered on the way in which
resources for PMS development were allocated
between performance measures for the LMT and
those for use by middle managers in logistics. At
first, practical issues with performance measures
were mentioned, such as that currently, for many
performance measures, the reporting involved
manual activities that required too much time
and that could cause errors. The middle managers
said better information systems and tools were
needed. They also expressed a desire for specific
new performance measures to be implemented.
During this discussion, it was brought forward
by the middle managers that support from people
in the controller’s office and from the research
assistants was required. It became clear that the
resources for developing and implementing all
the desired new performance measures would have
been severely overstretched, and thus not all
wishes for new performance measures could be
supported. The controller stated that he wanted
to allocate the resources to performance measures
that involved significant financial risk, which was
difficult to control without such measures. Hence,
employees in logistics had to develop and imple-
ment some measures by themselves. While there
seemed to be much support for the idea of devel-
oping their own measures, it was also discussed
that in some situations this was considered too dif-
ficult, and specialized involvement from the con-
troller’s office was needed. The middle managers
argued that their employee voices should be heard
and their requirements should be supported.

The PMS-champion mentioned a particular
measure and said that she had a real dilemma
about it: ‘‘I agree with [the controller] that we
should focus on the strategic measures for logis-
tics, but I also feel that this is a really important
measure within our department’’.2 One of the
managers said: ‘‘If I as a middle manager ask for
a particular performance measure, I think you
should say ‘yes’ right away, because then I really
need it, and otherwise you will not get any support
[from us middle managers for performance mea-
surement initiatives]’’. The controller responded
by saying ‘‘that is simply not always feasible, our
time is limited’’. To this the manager responded
provocatively: ‘‘so if I am held accountable for
something, I get no support, but if the logistics
management team is held accountable for some-
thing, then there is support?’’ Clearly, people held
different opinions about how dependent they were
on specialized support. Another middle manager
commented: ‘‘But these practical issues have never
stopped us from going forward with implementing
performance measures. . . .. And if you look at our
performance measures in [the sub-department], we
designed and implemented these almost com-
pletely by ourselves’’.

Later in the meeting, four groups discussed ideas
for new performance measures and presented these.
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As a follow-up, the sub-departments within logis-
tics were asked to think about these measures fur-
ther and come up with proposals. After this
meeting, the sub-departments proposed 16 new per-
formance measures in total. This list was input to a
prioritization meeting of the logistics management
team in May 2005. The team prioritized the new
measures. Moreover, it was concluded that in the
future middle managers should be involved more
in further developing the PMS. One of the members
of the LMT reflected ‘‘we have been very much top
down, authoritarian with our kpi process’’.

Just to illustrate the dilemma for prioritization
further, it is helpful to look in more detail at one
of the performance measures that the PMS-cham-
pion referred to above. It shows that middle man-
agers within logistics had specific ideas about new
performance measures. Toward the end of 2004,
one of the warehouses was nearing capacity, run-
ning the risk of an overflow situation. A group
of people in logistics had developed solutions for
this problem and subsequently wanted to monitor
the effect, to see how the utilization of the ware-
house was developing over time. This was a simple
graph showing on a daily basis how many pallets
were stored. This total should be around 600 pal-
lets maximum, and serious storage problems
would result if it rose above 800. This inventory
monitoring report had been made available, with
the help of both the controller’s office and the
research assistants. It may appear very simple
and easy to set up, but it took a couple of days,
preparing the SAP downloads and setting up the
Excel sheet to develop and implement this report.
A similar type of performance measure was now
(in March 2005) needed in another warehouse,
where all carton products (labels, boxes, etc.) were
stored. Note that outside storage was not an
option for these items. Again, a graph would be
needed showing the warehouse utilization on a
daily basis, but the new graph was a bit more com-
plex. It needed to indicate warehouse utilization
disaggregated into different types of storage. Set-
ting this up would take several days of effort by
the controller’s department, who claimed that time
was not available for designing and implementing
this performance measure. This is an example of a
new performance measure that middle managers
wanted and that stirred debate on the prioritiza-
tion and resource allocation for the development
of performance measures.

These examples of refinements to the PMS that
were initiated by employees to better support their
work practices suggest that the nature of the PMS
in logistics was predominantly enabling rather
than coercive. Can the enabling nature of the
PMS be understood based on the development
process that had shaped this PMS? In the follow-
ing sections, we will report on three characteristics
of the process: (a) professionalism, (b) experience-
based PMS development, and (c) experimentation
with new performance measures. We will also
explore how internal transparency (d) was impor-
tant for encouraging enabling formalization.

Professionalism of employees established the basis

for PMS development

This beverage manufacturing company was rec-
ognized for its professionalism by winning a pres-
tigious national prize in the retail beverages
category. In this annual contest, supermarket
chains assessed their 90 largest suppliers in terms
of three criteria: account management (the quality
of the sales team), trade marketing (the quality of
the sales support for the supermarkets), and sup-
ply chain management (the quality of the logistical
processes). For these criteria, the company had
won the highest score of all beverage suppliers
assessed (water, soft drinks, beer, wine and spirits)
for three years in succession (2002, 2003, and
2004). This suggests that the logistics department
operated at a high professional level.

We proposed that professionalism contributed
to a positive attitude towards PMS. Regression
results are presented in Table 5. The dependent
variables are Attitude toward performance mea-

sures (both data waves) and Ambition level in two

years (second data wave) with respect to perfor-
mance measurement. As shown in the table, the
coefficients for the variable Professionalism are sta-
tistically significant, and they are considerable
(.521, .518, and .420) and larger than the coeffi-
cients for all other independent variables.

These results show that a high level of profes-
sionalism is a key characteristic of a development



Table 5
Regression results

Dependent variable Attitude toward
performance
measures (first
data wave)

Attitude toward
performance
measures (second
data wave)

Ambition level
in two years
(second data
wave)

Intercept 1.498 (1.206) 3.843 (1.322)* 4.061 (1.049)*

Professionalism .521 (.191)* .518 (.231)** .420 (.184)**

Leadership style �.086 (.129) .097 (.129) .118 (.103)
Team trust .321 (.118)* �.062 (.158) �.038 (.125)
Work pressure �.108 (.170) �.324 (.166)a �.113 (.131)
Work satisfaction �.023 (.081) �.018 (.079) �.004 (.063)
# observations 42 40 40
R2 .397 .250 .238

Unstandardized coefficients and (Standard errors) tabulated.
We also estimated eight alternative specifications of these regression models, always including Professionalism plus various combi-
nations of a number of the other independent variables. The coefficient for Professionalism was positive and significant at least at the
.05 level in eight cases (first model), in seven cases (second model), and in eight cases (third model) (results not tabulated).

a Coefficient significant at .059.
* Coefficient is significant at the .05 level (2-tailed).

** Coefficient is significant at the .01 level (2-tailed).
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process with high employee involvement. It
enabled employees, together with professionals
from the controller’s office, to experiment with
performance measures and to gradually expand
and refine the PMS on the basis of learning from
experiences. We will elaborate now on the other
two characteristics of the PMS development
process.

Experience-based PMS development process built

on existing measurement practices

Experience-based PMS development refers to
identifying and building on local experiences with
performance measures during further rounds of
refinement of the PMS. Note that ‘‘experience-
based’’ points to the capturing of experience for
guiding development at the level of the perfor-
mance measurement system; in the following sec-
tion ‘‘experimentation’’ will be discussed at the
level of single measures.

Our qualitative results indicate that the logistics
department has been following an experience-
based development process. Table 2 shows the
development of performance measures in logistics
between January 2003 and June 2005. The total
number of performance measures increased from
19 to 47 measures. New measures were being
added constantly, while other measures were
removed. Still other measures were reviewed and
updated and re-implemented. This situation is
not reflective of a PMS initiative that is first
designed, separately implemented, and then
reviewed, for example annually. Rather, the image
is that of a more ‘‘organic’’ PMS that is constantly
growing, being reviewed, and being pruned—a
continuous tinkering to make it better. It is consis-
tent with processes of incremental improvement,
based on experience gained (Abrahamson, 2000;
Zollo & Winter, 2002).

We will illustrate below that especially the LMT
attached importance to an experience-based pro-
cess for bringing their PMS further. In sum: the
company’s top-management wanted a common
format and approach to performance measurement
in all departments of the organization. They
labeled this ‘‘the balanced scorecard’’. Top-man-
agement initiated such a performance measure-
ment project during the period that we studied.
Tensions between the central initiative and the
local experiences in logistics could be observed.
While logistics was already the most active depart-
ment in terms of performance measures, the central
initiative was at several times perceived by the
LMT members as something that could disrupt
rather than foster their ongoing PMS activities.
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The central initiative placed performance measures
high on the agenda, and this priority status could
have possibly provided momentum to help the
LMT to move their PMS initiative forward. How-
ever, by July 2004 the LMT members were con-
cerned about what the central initiative would
mean for the PMS they had so carefully developed
with their employees over the last years. We under-
stand this as another indication of the importance
of an experience-based development process. There
was tension, because the people in logistics worried
that this top-down initiative would not reflect their
experiences and would not allow time to experi-
ment with and adjust performance measures.

Illustration: tension from the central balanced

scorecard initiative vis-à-vis the PMS in logistics

The new CEO was appointed in April 2004, but
he had already been a member of the board for
several months to get to know the company. He
conveyed his emphasis on performance measures
right from the start: he attended a meeting with
the LMT in October 2003, during which perfor-
mance measurement was a main point on the
agenda. He made it clear that he considered per-
formance measurement to be very important and
he wanted more of it, throughout the company.
He wanted a system to be implemented quickly:
defining the measures, setting (and ‘‘freezing’’)
the targets and tolerances. In that meeting, he also
said he wanted to show performance as a traffic
light that would show red when measures slipped
below their target, and in which case the manager
responsible for a particular performance measure
would need to prepare an action plan for presenta-
tion to the management team. He spoke of this in
terms of management by exception, whereby the
performance report should be used to select issues
that needed to be discussed. It was clear that once
he assumed the chairmanship, performance mea-
surement and reporting were going to be matter
of high priority and a focal point of top-manage-
ment attention.

In June 2004, the new CEO announced the new
balanced scorecard project in the company. A bal-
anced scorecard at the board level—so for the firm
as a whole—was being formulated and each of the
different departments in the firm, of which logistics
was one, had to devise a business balanced score-
card for their area. A companywide project lea-
der—an experienced internal manager at the
director level, reporting directly to the CEO—
was appointed. This initiative soon created anxiety
within the logistics department. The manager in
logistics who had become the main proponent of
performance measurement (the PMS-champion,
but that title was not yet used at that point in time)
called a meeting with the researchers, also on
behalf of the controller. She informed the research-
ers about the central initiative and explained that
the project leader was talking with other compa-
nies and consulting firms. She expressed concern
that new performance measures would be deter-
mined in a top-down fashion by the central initia-
tive, led by consultants. The concern of the
logistics group was that their long-standing and
ongoing PMS work would now be disturbed by
the top-down mandated initiative. They feared
that their system would have to be changed to
comply with the new, companywide balanced
scorecard framework. They were not against more
performance measurement—on the contrary, they
had already implemented performance-measure-
ment initiatives in logistics—but they feared that
a consultants-led project would be started with
top-down proposals for new performance mea-
sures, and they expected that this would leave less
room for what they had developed so far, which
had a close fit to local work practices.

During the second half of 2004, the project lea-
der of the central balanced scorecard project vis-
ited several other companies to discuss their
experiences with the implementation of a PMS.
He concluded that although these experiences were
very diverse, it was clear that effective PMS devel-
opment take several years, and are more successful
if developed bottom-up and from within the orga-
nization, and that an organization should simply
get started and develop things further as it goes.
He also had gained the impression that when per-
formance measures were part of the incentive sys-
tem, there was a significant risk of manipulation.
He wanted to use these insights in the scorecard
project for which he was now responsible. How-
ever, there were tensions and he said in a consulta-
tion with us, that in the eyes of the new CEO
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‘‘things are going far too slowly’’. The project lea-
der established a group of ‘‘champions’’ in August
2004. There was one person from each department
within the company who was the most enthusiastic
proponent of performance measurement and who
was leading departmental initiatives to develop it
further. With one exception, these were not con-
trollers, but functional managers.

The deadline for the first version of all depart-
mental balanced scorecards was November 1,
2004, and it was postponed until December 1,
2004. However, not all departments met the sec-
ond deadline, whereupon the CEO put a traffic
light in the central entrance hall of the company’s
premises, with the signal showing red. It was there
for a couple of days. There was no sign or other
explanation of why it was there, but managers
soon found out it was there to signal that score-
cards really would have needed to be completed.
The intervention provoked quite some discussion,
some of which we witnessed in a meeting with
the LMT. Members of the team acknowledged
that it was unfortunate that the deadline was not
met, but they did not like the traffic light interven-
tion. They complained that the efforts that other
departments were undertaking were not facilitated,
in the sense that the practical support for imple-
mentation was lacking. The logistics’ PMS-cham-
pions objected: ‘‘We have said to the project
leader on several occasions that this can only be
done if it is facilitated in a practical way, but noth-
ing has happened’’. The logistics director com-
mented that such comment did not reach the
company’s directors meeting when the balanced
scorecard initiative was discussed.

The balanced scorecards were implemented in
the middle of December 2004, and they were eval-
uated internally and changes were proposed on the
basis of the first six months of experience. The bal-
anced scorecard initiative was perceived positively,
according to the company project leader. In a
recent strategic planning meeting with the top-35
managers of the company the balanced scorecard
was often mentioned as a positive development.
However, the companywide project leader also felt
the process at the time was fragile: ‘‘If I would stop
[leading this project] now, then it would collapse.
So, apparently it’s not yet deeply ingrained’’. Bal-
ancing the top-down pressure from the chairman
‘‘who simply wanted to have this’’ and letting the
balanced scorecard being developed bottom-up
was very important (and sometimes very difficult),
according to the project leader.

Yet, an event in the middle of 2005 again
pointed to the importance of allowing an experi-
ence-based process. A consulting firm that the
company had engaged on another project had
devised another, different balanced scorecard pro-
posal for the entire firm. It did not build on what
had been developed thus far (i.e., Greenfield
approach) and it was based on what the consulting
firm considered to be best practice in other compa-
nies (i.e., a Blueprint). The balanced scorecard
project leader considered it a very serious mistake
if the firm were to adopt the blueprint proposed by
the consulting firm and to present it at the next
top-35 meeting: ‘‘What are people such as [the
logistics PMS-champion] supposed to think if this
hangs on the wall in our next top-35 meeting?’’ He
emphasized that the proposal did not do justice at
all to what the company had developed by now,
‘‘which is so specifically modeled to our situation’’.

Experimentation with new measures

Experimentation refers to the process of tinker-
ing with a single performance measure while
designing and implementing it. This means that
design and implementation are interconnected,
because the design (from conceptualization to
fine-tuning the presentation) is partly done with
real data, after measurement and reporting on
the new measure have already begun. New perfor-
mance measures are hardly ever ‘‘right’’ straight
away, and by allowing adjustments the reliability
and validity of the measure can be improved if tak-
ing into close consideration the context where the
new performance measure is actually in use. In
other words: both conceptual and detailed imple-
mentation issues of performance measures are cru-
cial for their effectiveness. Employees typically
possess key, yet tacit, knowledge that is required
to further refine performance measures. In perfor-
mance-measurement development ‘‘the devil is in
the detail’’, as illustrated below, with respect to a
new efficiency performance measure.
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Illustration: experimenting with a new performance

measure for internal transportation and warehouses

We will illustrate experimentation with a new
performance measure for the sub-department of
‘‘internal transportation and warehouses’’. The
activities took place from November 2004 until
April 2005. The main activity of this sub-depart-
ment was to store finished goods in the finished
goods warehouse (it was brought from production
to the warehouse by an automatic transportation
system) and to load and unload delivery trucks,
using forklift trucks. The workload for this activity
was unevenly spread throughout the day. For
managing efficiency, planning the number of oper-
ators per shift was important, and also making
sure that the operators were carrying out the work
quickly and that certain preparatory activities
were done during idle time. A new performance
measure was thus needed for efficiency purposes.
(Observations of forklift-truck drivers gave a
rough indication of efficiency, but the managers
and first-line supervisors wanted more factual data
to complement these.) Based on existing ideas
within the sub-department and the controllers’
office, and on discussions with employees in the
transportation sub-department, the performance
measure was defined as the number of ‘‘trans-
ports’’ carried out per labor hour. For example,
one transport could be to pick up a pallet from
the automatic conveyer belt and to bring it to a
particular location in the warehouse.

Measuring the number of transports was feasi-
ble, because each transport was issued by the ware-
house management system to terminals on the
forklift trucks. Measuring the number of labor
hours spent was also possible using the warehouse
management system, and so the ratio of the two
was readily available. However, not all activities
that needed to be carried out were issued by the
warehouse management system. For example: par-
ticular types of pallets needed to be rotated 90�
before they could be transported; the forklift-truck
drivers sometimes needed to move lorries for load-
ing and unloading; containers for international
destinations needed to be closed and sealed. An
initial list of more than 30 of such side activities
was prepared and a copy was given to each fork-
lift-truck driver to estimate the time spent on these
activities, and to add new activities to the list. The
final list of side activities was compiled and the
workload for these activities was also expressed
as a number of transports (the numerator of the
performance measure). A manager in the sub-
department ‘‘internal transportation and ware-
houses’’ calculated the performance measure, by
downloading data from the warehouse manage-
ment system and preparing the reports using
Excel.

The target for the new performance measure
was an engineered target, as this was based on
the detailed design of the processes in the ware-
house. However, not all assumptions underlying
this design were initially met, as some processes
were carried out differently, and this led to an
adjustment of the target. The presentation format
was designed such that it included, in weekly num-
bers, the absolute number of transports and the
number of transports per labor hour (both per
week and cumulative).

After the initial measure and report had been
implemented, weekly evaluations were conducted
with the sub-department’s manager and the team
leaders. They provided relevant and detailed feed-
back, in particular regarding the way in which side
activities were included in the calculation of the
performance measure. For example, for some side
activities it was decided not to estimate the amount
of work involved every week, but rather include a
more general estimation. It was also discussed
whether the performance as measured made sense
and appeared valid from the team leaders’ perspec-
tive, which was found to be the case. The weekly
frequency of reporting the measure was found use-
ful. Also the presentation format was discussed,
because it was quite a complex chart. Adjustment
to the chart were made, but also the term ‘‘overca-
pacity’’ that was initially used was replaced by
‘‘theoretical utilization’’ and the chart’s original
label ‘‘efficiency [sub-department]’’ was changed
to ‘‘transportations per labor hour in [warehouse
name]’’.

Similar experimentation activities were con-
ducted for other performance measures. The effect
of experimentation was not only that behavioral
effects such as commitment were improved. More
to our point, experimentation played a vital role
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in arriving at a performance measure that was
more reliable, valid, and understandable in the
context. The people who were responsible for the
PMS (from the controllers’ office and research
assistants) obtained an in-depth understanding of
the operational processes the PMS were supposed
to capture. These specialists needed to obtain an
intimate familiarity with the operational processes,
and the operational managers needed to under-
stand the details involved in actually translating
these processes into quantitative performance
numbers.

In sum, in the above and previous sections we
reported findings showing that a PMS is more
likely to be seen as a constructive, enabling type
of formalization, rather than a negative, coercive
form of control, if it is developed incrementally
such that the members of the organization can
gain actual experience with using performance
measures, reflect on this, and draw conclusions
to develop the system further. We observed ongo-
ing activities such as reviewing and revising exist-
ing performance measures, brainstorming about
possible new measures, experimentation with new
measures, adding some new measures to the
PMS, and dropping some existing measures. There
was not a specific point in time when the perfor-
mance-measurement system was ‘‘ready’’. It was
also found that the throughput time for actually
implementing a new measure was considerable
and could easily take half a year to one year. Fur-
thermore, it was crucial to look in detail at existing
measures at the start of each measure develop-
ment. New measures could only be developed after
understanding and using as much as possible from
what was already in place such as the precise def-
initions of existing measures; the various rationales
behind these; the data used; the limitations that
people experienced with the existing measures;
the ideas that people were working on to improve
the existing measures; and information system
changes that could impact existing reports. Hence,
neither a Greenfield nor a Blueprint approach was
taken. The developmental approach stimulated the
inter-functional exchange of knowledge, which
was required for a reliable, valid and understand-
able PMS. It created also transparency of the sys-
tem from the employees’ perspective (and
transparency of operational processes for the
PMS specialists). Therefore, we will explore PMS
transparency in the next section.

Internal transparency was emphasized throughout
the development process

Transparency, in combination with flexibility,
in the context of performance measures, means
that employees (whose performance is going to
be measured) are highly involved in operating
and managing the PMS as organizational technol-
ogy. Transparency and flexibility imply that the
performance measures are understandable to
employees, something they have hands-on-experi-
ence with, and something they can influence to
make it workable for them. In the studied com-
pany, performance measures were not owned by,
nor understood solely by the technical specialists
in the finance and accounting function. Instead,
employees had been an integral part of the devel-
opment of the measures from the outset. They
were in some cases even managing the system after
it had been implemented. The operational manag-
ers themselves were trained with the information
system tools to record data, to pull together data,
to create performance reports, to review and revise
definitions of performance measures, to change
graphical representations of performance reports,
etc. The director of logistics was a strong propo-
nent of non-accounting ownership of the PMS,
and we will elaborate on this below.

Illustration: director of logistics voices strong

concerns about employee ownership of the PMS

throughout the study

The director of logistics was very outspoken on
matters of what could be considered internal trans-
parency. Already in the first meeting during this
study, in August 2002 (see Table 1), he emphasized
that he wanted the employees rather than the con-
trollers to be responsible for reporting perfor-
mance. ‘‘If people are not going to take the effort
to do the measurements and make the reports, it
probably means it’s not essential to do them’’.
Whether new measures would actually be imple-
mented was a kind of relevance test in his mind.
In his view, when confronted with performance
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measurement, employees would ask themselves
‘‘Do I feel responsible for this?’’, ‘‘Does it help
me?’’, and that the answers to these questions would
determine their attitudes and level of cooperation.

The director of logistics expressed these con-
cerns at the beginning of the study, when he stated
that the emphasis should be on creating new per-
formance measures for use within the four logistics
sub-departments, and that less emphasis should be
given to measures for logistics as a whole (for use
in the LMT) or for reporting the performance of
logistics to the board. And towards the end of
the project (in May 2005), when discussing the pri-
ority for further development (after the meeting
with middle managers in logistics, March 2005,
described above), he made forceful comments
reflecting concerns for empowering middle manag-
ers. As described above, in March 2005 the four
sub-departments within logistics had proposed a
list of 16 performance measures they wanted to
implement, and there was a meeting of the LMT
about prioritizing those measures and discussing
more generally how logistics wanted to move for-
ward with their performance-measurement system.
In that meeting, the question was raised whether, if
needed, the LMT was willing to allocate some of
the resources to support performance measures
for lower-level managers within logistics, and if
they wanted to invest in enabling these managers
to implement and generate performance measures
themselves. Such investment would include, for
example, buying and implementing additional IT
tools, providing training, allocating time of people
in the controller’s office. Some members of the
LMT supported this, but also had some reserva-
tions: e.g., ‘‘Only if I also think it is relevant for
our department’’. The logistic director intervened:
‘‘You cannot give a conditional ‘yes’, no ‘yes, but’.
You cannot say ‘no’ to this’’. He stated that, as a
principle, he wanted to support the information
requests from lower-level managers, and subse-
quently there could be a need to prioritize. ‘‘And
those that are selected, we will certainly enable’’.
‘‘If we then say ‘these [particular performance
measures] are the most important ones and these
we will facilitate’, then managers should define
what it entails and come up with a project plan
for each [performance measure]’’.
In sum, during various discussions (the meeting
in August 2002 with the middle managers, and
later in the LMT) it became clear that different
PMS requirements existed for the LMT member
and for middle managers in the logistics depart-
ment. There were no inherent conflicts between
these different requirements, because the PMS
was conceived of and implemented as something
that supported different managerial levels—the
enabling intent and nature of the PMS was unmis-
takable. However, in practical terms, there was a
conflict in the sense that resources for PMS devel-
opment were limited, and choices had to be made
regarding whose PMS requirements were going to
be implemented first. This observation illustrates a
key advantage of transparency due to heavy
involvement of employees throughout the develop-
ment process: as employees were more involved
and better enabled (such as provided with IT sys-
tems for PMS development), internal transparency
increased and dependency on specialized resources
for further PMS development was reduced.
Discussion

This study of performance-measurement sys-
tems (PMS) in operations focused on identifying
a development process that is likely to lead to a
PMS that employees regard as useful for them;
something they want to help develop, and not
exclusively as a control device for senior manage-
ment. Which characteristics of the development
process contribute to an enabling PMS? How can
a PMS be developed as enabling formalization
and not as coercive formalization? Our research
was conducted as a longitudinal case study of the
logistics department in a medium-sized beverage
manufacturing company, from August 2002
through June 2005. Qualitative data were gath-
ered, as well as two waves of survey data.

We found that Professionalism was significantly
related to positive attitudes toward performance
measures, based on the survey data. The qualitative
findings point to professionalism as a force that can
be mobilized through a development process that
is experience-based and allows for experimenta-
tion. Experience-based characterizes a development
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process that builds on existing skills, practices,
and know-how of involved employees, in order
to enrich the PMS step-by-step over time. Key
qualitative findings supporting the importance
of this experienced-based characteristic were
revealed when a centrally initiated balanced score-
card initiative threatened to overrule the experi-
enced-based approach that had been followed
thus far within logistics. Experimentation with
PMS improvements concerned deliberate employee
efforts to test, review, and refine conceptualiza-
tions, definitions, data, and presentations of new
performance measures. Key findings supporting
the importance of experimentation pertained to
the way in which specific new measures (such as
for warehousing and internal transportation) were
developed. Furthermore, we found that transpar-

ency contributed to an enabling PMS. This became
apparent from the internal discussions on owner-
ship of the performance measures. Local transpar-
ency in the context of performance measures was
stimulated by deeply involving operational manag-
ers in the conceptual and practical development of
such measures, but also by making them, rather
than people in the controller’s office, responsible
for periodically ‘‘calculating’’ and reporting these
measures.3

The theoretical framework developed by Adler
and Borys (1996) was key to our study of effective
organizational change towards an enabling PMS.
We developed their framework further, based on
other literatures and the empirical data, in the spe-
cific context of PMS for operations. We proposed
three characteristics of a development process that
is likely to result in an enabling PMS, and we show
a departmental episode where enabled formaliza-
tion took place in form of a much-expanded
PMS. Its development process was characterized
3 After this study, around January 2006, it was formally
decided that the reporting of most performance measures would
be the responsibility of particular managers in logistics. The
controller’s office would conduct audits on these measures, and
with the IT department they had to provide skills and tools to
managers in logistics. The controller’s office was responsible for
reporting on the measures that were included on the scorecards
for the LMT and the company’s top-management.
by experiential inputs, experimentation, and a high
degree of professionalism on the part of individual
employees. Furthermore, we found that the
‘‘norm’’ of transparency repeatedly and consis-
tently voiced by the departmental director was a
force that contributed to the enabling PMS we wit-
nessed in this setting of a logistics department.
Conclusions

This study provides several main contributions.
First, it increases our understanding and apprecia-
tion for a developmental approach leading to an
enabling PMS. We demonstrate that building on
existing performance-measurement experience of
employees, as well as their professionalism, and
allowing experimentation with measures contrib-
ute to the enabling nature of the PMS. Design
and implementation appear interrelated, because
design is partly conducted while obtaining an
empirical understanding of how performance mea-
sures are being used within their actual operational
context. An experienced-based process and experi-
mentation are not used to manage resistance to
organizational change, such as to create commit-
ment, or to make people feel that they are taken
seriously (Piderit, 2000). Rather, an experienced-
based process and experimentation serve to involve
employees in such a way that their knowledge is
mobilized to design a more valid, reliable, and
understandable PMS in their specific local context.
We pointed to the importance of professionalism of
employees as a condition for a development pro-
cess characterized by being experience-based and
containing experimentation.

Second, this study provides a possible explana-
tion for why a developmental PMS approach as
described in our case study may establish enabling
formalization. Given the fact that a developmental
approach to PMS evolution engages all personnel
whose performance is being measured, it may com-
pensate for the inherent incompleteness of perfor-
mance measures. This study connects accounting
considerations about the completeness of perfor-
mance measures in operations (Chapman, 1997;
Lillis, 2002) with the ideas proposed by Adler
and Borys (1996) regarding design principles for
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enabling formalization. A PMS reflects perfor-
mance on a variety of dimensions, such as effi-
ciency, productivity, quality, and responsiveness.
However, it remains difficult to develop a techni-
cally complete PMS that fully reflects the dimen-
sions of operational performance, that contains
valid measures on all these dimensions, and that
includes targets that reliably capture the tradeoffs
between opposing performance measures (Chap-
man, 1997; Lillis, 2002). An experience-based
development process that includes experimenta-
tion and builds on professionalism of employees
(whose performance is being measured) enhances
both the validity and acceptance of the PMS.

The study shows, furthermore, that local PMS
initiatives have a high chance of being successfully
implemented, despite top-management’s efforts to
coerce the local unit into a much faster and conse-
quently less-developmental mode. The action
research described here stimulated learning, both
on the part of the organization’s department and
by the university-based participants. After the
study, there was a continuation of similar PMS
activities, carried out by members of the logistics
department with less active engagement of the uni-
versity research partners. When reflecting on the
project (in July 2006), members of the LMT empha-
sized the importance of management support for
PMS development, because the development pro-
cess requires significant time of employees at
various levels, spent on activities that may not be
seen as particularly ‘‘strategic’’ or ‘‘glamorous’’.
Employees’ individual expertise, insights, and skills,
as well their enthusiasm for performance measure-
ment, were utilized in the process; and they received
the credits for results achieved, in terms of an
enriched PMS. According to these LMT members,
the development process had also benefited from
the stimulating and challenging interaction with
outsiders—researchers and students in this case.

Although the study is based on a multitude of
observations, an obvious but important limitation
is that it is based on a single case study. Results
may be difficult to generalize to other empirical
settings, also because the researchers and research
assistants have not only been neutral observers;
they were also involved in helping to expand and
refine the departmental PMS. However, against
these weaknesses stands the advantage that
detailed observations could be made. Discussions
with members of the organization where always
lively, detailed, and involved. Our ideas were crit-
ically challenged, because ideas pertained to
‘‘their’’ PMS and the development and actual
usage of it. These interactions were not discussions
about abstract ideas in the interest of the research-
ers’ project or theory. Rather they dealt with what
made sense to organizational members in the con-
text and language of their own work. We feel that
our study, while acknowledging the limitations in
terms of possible biases (for example, selective per-
ception and interpretation), validly captures the
departmental members’ attitude toward perfor-
mance measurement and the development process
that had contributed to that attitude. Further-
more, the insights based on qualitative data have
been complemented with representative quantita-
tive data gathered within the department at two
points in time.

An important field for future research remains
the dualistic role of performance-measurement sys-
tems—to provide some of the knowledge necessary
for planning and decision making, but also to
motivate and monitor people in organizations
(Zimmerman, 1997, p. 5)—and the effects of the
incompleteness of such systems. We concur with
Ahrens and Chapman (2004, p. 298) that ‘‘the con-
cept of enabling control presents a clearly defined
framework within which future research . . . might
further develop our understanding of the ways in
which management control systems can simulta-
neously support the objectives of efficiency and flex-
ibility’’. Future research could possibly expand our
focus to conditions when a developmental, enabling
PMS approach is most feasible. Feasibility is an
issue, because this approach is demanding on
employees, senior management, and support func-
tions. A developmental approach assumes informal
local experience with quantitative performance
measurement, and that employees are quite willing
and capable to build on that in order to further
develop the PMS. Beyond that, we expect that other
requirements also play a role. For example, time is
needed to really understand in detail what is already
in place, and to evaluate what will be reused and
what not. Time and local autonomy are needed to
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not ‘‘fix’’ the PMS too soon so that improvements
and adjustments to local conditions can be made.
Furthermore, senior management needs to have a
clear understanding of their objective for develop-
ing a PMS: is it to monitor and report upward in
the hierarchy, or is it also (or even primarily)
intended to support lower-level employees in their
work? Senior management also needs to behave in
accordance with an enabling PMS: balancing
between recognizing the incompleteness of the
PMS (so there is a story next to measured outcomes)
and demanding certain performance. And a devel-
opmental approach needs to be facilitated in terms
of resources and rewards, such as time to work on
it, bestowing prestige upon PMS developers, sup-
port from experts, development of IT tools with
which non-specialists can work, etc. Such facilita-
tion requires high-level support from IT, and
cross-functional cooperation of finance and
accounting professionals. In sum, the developmen-
tal approach reported in this paper is demanding
and may not be feasible in every organization.

The developmental approach may also not
be equally relevant to every organization. While
incompleteness of PMS helps to understand that a
developmental approach affects the enabling nature
of PMS, in certain organizations PMS may be well
developed and stable. A developmental approach to
shape the PMS may also seem less relevant if oper-
ations managers have other kinds of information
that are more informative than formal performance
measures, such as direct observations of processes.
So, future studies may focus on the question: what
are antecedents of an effective developmental PMS
approach? Furthermore, investigating the benefits
to the organization (such as employee learning,
or financial benefits), as well as assessing other
consequences of a developmental approach is an
intriguing line of future research.

To conclude, this study analyzed and illustrated
a developmental approach to PMS development,
which harvests existing informal measurement
practices, it lets new measurement experiments
blossom, and at times prunes the extant measure-
ment system. This developmental approach works
through employees’ local measurement experi-
ences, experimentation with refined and new mea-
sures, and mobilizes employees’ professionalism.
Future research could help to better understand
antecedents and consequences of this developmen-
tal approach toward performance-measurement
systems.
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Appendix

This appendix contains the questionnaire items
for the newly developed constructs Attitude toward

performance measures and Professionalism.

Attitude toward performance measures

‘‘In your department a number of performance
measures’’ (or KPIs: ‘‘Key Performance Indica-
tors’’) are used, as shown in the appendix to this
questionnaire. We ask your opinion about the
KPIs within your department. Please give a score
from 1 to 7.

1. How familiar are you with the KPIs of your
department?

2. How understandable do you find the KPIs of
your department?

3. How reliable do you consider the KPIs of
your department?

4. How validly reflect the KPIs the perfor-
mance of your department?

5. How extensively are the measurements of the
KPIs used in your department?

6. How involved are you within your depart-
ment in the development of better KPIs?

7. How do you experience the process of devel-
oping better KPIs within your department?
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8. How useful do you consider the present
departmental KPIs for the Logistics
Department?

9. How useful do you consider the present
departmental KPIs for your department?

10. How useful do you consider the present
departmental KPIs for you ‘‘personally?’’

These questions were answered on seven-point
Likert scales anchored to the key concept in each
question. For example, ‘‘How reliable do you con-
sider the KPIs of your department?’’ was anchored
on ‘‘very unreliable’’, ‘‘unreliable’’, ‘‘somewhat
unreliable’’, ‘‘neutral’’, ‘‘somewhat reliable’’, ‘‘reli-
able’’, ‘‘very reliable’’.

Professionalism

‘‘We ask your opinion about the following
statements’’. You can indicate the extent to which
you agree with each statement by a number from 1
through 7:
Very much disagree Disagree Moderately disagree Neutral Moderately agree Agree Very much
agree

1 2 3 4 5 6 7
4 These items were added only after the first administration of
the questionnaire.
1. I always contribute to new ideas at work.
2. At work, I like to be active improving things.
3. I like to do things well in my work.
4. The way I conduct my activities, is very con-

sistent with what is being recommended by
professionals.

5. I obey the rules at work.
6. I adhere to standards of integrity that pertain

to my work.
7. I sometimes act in ways I should not, because

it will not be noticed anyway (reversely
coded).

8. The manner of my daily work I consider
‘‘professional’’.

9. The way in which may work is organized is
professional.

10. I am busy with my profession or work also
outside working hours.
11. I can demonstrate to other people that my
work is important.

12. I learn every day at work.
13. I have colleagues at work from whom I

learn.
14. I enjoy reading about my profession or work.
15. I take part in activities outside working

hours that improve my professionalism.
16. I am always keen to follow suitable external

courses.
17. I am always keen to follow suitable internal

courses.
18. I learn from problems I encounter at work.
19. I am an active member of an organization

(or network) that helps advancing my
profession.

20. I get sufficient autonomy to direct my work.
21. I take my personal professional development

seriously.
22. I keep myself informed about new develop-

ments in my profession or work.
23. I am actively improving at work.4
24. I would like to pursue more external
training.4

25. I would like to pursue more internal
training.4
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Using Prototypes to Induce Experimentation and Knowledge

Integration in the Development of Enabling Accounting

Information*

MARC WOUTERS, University of Twente

DIANA ROIJMANS, University of Twente

1. Introduction

Performance measurement systems (PMS) serve different functions. They are formal
devices for control, strategy formulation, and communication and as such primarily serve
higher-level managers (Ittner and Larcker 2003; Kaplan and Norton 2006; Malina,
Nørreklit, and Selto 2007; Simons 1991, 1995). However, we assert that PMS should also
support the people whose performance is being measured. We refer to ‘‘enabling PMS’’ as
those perceived by employees as facilitating their responsibilities, rather than primarily as
control devices for use by senior management (Adler and Borys 1996; Ahrens and Chap-
man 2004; Free 2007; Wouters and Wilderom 2008). We examine the informing roles
accounting information may play and how managers close to the shop floor can make
more effective use of it in dealing with operational issues. Rather than viewing accounting
as a formal control mechanism for senior management, derived from large information
systems, or developed using organization-wide initiatives, we investigate small-scale, local,
enabling accounting information. There is scope for different types of accounting informa-
tion (Vaivio 2006), and an organization may benefit from accounting that allows experi-
mentation, pluralism, and the presence of multiple information channels and systems
(Hedberg and Jönsson 1978).

Previous studies in accounting have identified system characteristics of enabling PMS
(Ahrens and Chapman 2004; Free 2007) and characteristics of the processes used in the
design and implementation of enabling PMS (Wouters and Wilderom 2008). The enabling
nature of PMS is fostered by a development process that allows room for experimentation
with new performance measures (Wouters and Wilderom 2008). Experimentation refers to
the use of trial-and-error cycles that repeatedly generate and test design alternatives, where
each trial generates new insights (Thomke 1998; Thomke, von Hippel, and Franke 1998).
While previous research shows that experimentation is important for the effectiveness of
firms’ innovation processes (Thomke et al. 1998; Tidd and Bodley 2002; West and Iansiti
2003), its use has not been considered in the context of designing and implementing
enabling PMS. Hence, the research question addressed by this study is: How can experi-
mentation stimulate knowledge integration for the development of enabling PMS?

The notion of experimentation builds on — but goes beyond — previous studies in
accounting that have examined variables influencing the adoption and implementation of
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accounting innovations (Anderson and Young 1999; Gosselin 2007; Krumwiede 1998).
Allowing users to influence the design of the accounting innovation can positively affect
organizational performance, because user participation may increase the extent to which
the system is tailored to their needs and may decrease measurement error (Abernethy and
Bouwens 2005). Development of PMS often involves many challenges in selecting and
interpreting appropriate performance metrics (Cavalluzzo and Ittner 2004). By letting users
influence the design of the accounting innovation, their relevant tacit knowledge can be uti-
lized in the development process. Technical issues such as data limitations and difficulties
defining appropriate measures appear to play a more important role in the implementation
of PMS than they do in costing system implementations (Cavalluzzo and Ittner 2004).
While there is empirical support for the importance of user participation in the design and
implementation of accounting innovations (Chenhall and Euske 2007; McGowan and
Klammer 1997), far less research has examined how such participation can be shaped.

User participation implies that accountants and nonaccountants work together and
combine their knowledge in developing enabling PMS. Knowledge integration refers to the
ability of organizations to build practices that draw on diverse bases of expertise and has
been identified as a key organizational capability in various fields such as strategic man-
agement (Eisenhardt and Martin 2000), new product development (NPD; D’Adderio 2001;
Leenders and Wierenga 2002; Roller, Eck, and Dalakakis 2004), information systems
development (Mitchell 2006; Levina and Vaast 2005; Patnayakuni, Rai, and Tiwana 2007),
and accounting (Anderson 1995). However, knowledge integration involving accountants
and nonaccountants is particularly challenging (Anderson 1995; Chapman 1998; Chenhall
and Langfield-Smith 1998; Emsley 2005; Fry, Steele, and Saladin 1995; Sillince and Sykes
1995). For example, accountants and engineers tend to have quite different world views
(Dent 1991; Ezzamel, Lilley, and Willmott 2004), and accountants are often hardly
involved in the organization’s engineering activities (Anderson and Sedatole 1998). Engi-
neers think about products and operational processes in similar ‘‘technical’’ ways (e.g.,
shapes, physical inputs and outputs, functionality, performance, and time dependency
between activities) and are knowledgeable about different aspects thereof. Conversely,
accountants’ representations of products and processes are related to notions such as cost
allocations, inventory valuation, revenue recognition, and matching of expenses. (See also
Eraut 2007.) As a result, we explore the role of accountants in more detail, in a context
where knowledge integration is essential but particularly challenging: the development of
enabling PMS.

Research on knowledge integration has focused on NPD and information systems
development (Levina and Vaast 2005; McDonough 2000; Nambisan and Wilemon 2000).
Experimentation with prototypes can stimulate knowledge integration (D’Adderio 2001;
Carlile 2004), and we draw on the related literature because insights from other fields can
advance knowledge in accounting research (Davila and Oyon 2008). Our results suggest
that experimentation with the help of prototypes is a novel and relevant concept worthy
of introduction to the accounting literature.

This study uses a longitudinal case study, involving action research. We investigated
the development of a PMS at the operational level of a medium-sized company in the bev-
erage manufacturing industry, and we participated in the development process. We find
that expertise and data from diverse functional areas needed to be integrated in developing
an enabling performance measurement system for the transportation department. The
challenge faced by the company was to bring together different employees’ understanding
of: (1) how particular operational processes were conducted and (2) how these processes
were represented in various information systems (accounting systems and operational
systems). We identify characteristics of conducting the experimentation that helped to
achieve user participation and knowledge integration.
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The remainder of this paper is structured as follows. Section 2 provides our literature
review and a more detailed motivation for the present study. Propositions about effective
experimentation are developed in section 3. The research method is described in section 4.
In section 5 the development of the PMS is described, and these findings are discussed in
section 6.

2. Literature review

Enabling PMS and the role of experimentation

The framework of Adler and Borys 1996 has recently been introduced in the accounting
literature by Ahrens and Chapman 2004. Employees are more likely to have a positive
attitude toward formalized systems such as PMS when it motivates or enables them to bet-
ter perform their tasks, but will be more negative if it functions as a means by which man-
agement attempts to coerce their effort and compliance (Adler and Borys 1996). Enabling
PMS support managers whose performance is being measured. Enabling PMS are diverse
and in some sense informal. They may not necessarily be part of a large centralized sys-
tem, but instead could be an Excel application developed and maintained by a local man-
ager. However, enabling PMS are not completely detached from formal systems. For
example, they may: (a) be initiated in response to central pressures and initiatives, (b)
download data from formal systems, (c) use other official resources, and (d) provide inputs
to formal meetings and procedures (Ahrens and Chapman 2004; Frow, Marginson, and
Ogden 2005).

Several characteristics of PMS contribute to their enabling nature. Adler and Borys
(1996) propose internal and global transparency, flexibility, and repair as key characteristics
that contribute to the enabling nature of formalized systems. Internal transparency means
that users understand the logic of a system’s internal functioning and have information on
the system’s status. Global transparency refers to the intelligibility for employees of the
broader system and the context within which they perform their work. Such a system
offers employees an understanding of where their own tasks fit in the organization as a
whole. Flexibility means that users can make controlling decisions after enabling systems
have provided information. ‘‘Flexible systems encourage users to modify the interface and
add functionality to suit their specific work demands’’ (Adler and Borys 1996: 74). Repair
means that users can mend and improve the work process themselves rather than allowing
breakdowns and other nonprogrammable events to force work processes to a halt. Recent
case studies by Ahrens and Chapman 2004, Free 2007, and Chapman and Kihn 2009 pro-
vide empirical support for these characteristics. Also, based on survey data, Naranjo-Gil
and Hartmann (2006) found that the coercive-enabling framework helped to explain the
use of accounting information by top management teams.

The process through which a PMS is developed may also contribute to the enabling
nature of the resulting system, but this has been investigated to a lesser extent. Otley
notes, ‘‘The balanced scorecard literature also indicates that it [is] as much the process of
establishing a scorecard that yields benefit as the resultant measurement schema. How-
ever, the literature is remarkably silent on this point’’ (1999: 377). Wouters and Wilderom
(2008) explicitly focus on the process of developing enabling PMS, and they find that
experimentation is a key characteristic. This is because enabling PMS require measures
that are closely related to the specific operating conditions in a particular setting, that are
actually measurable (i.e., the required data are available), and that are presented in a way
that employees find understandable. The making of a performance measure is not likely
to be ‘‘right’’ after just one attempt. Instead, it is more likely to be successful if the
development engages employees in experimenting with conceptual ideas, data, and repre-
sentations for the new measures. Hence, experimentation involves first the development of
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a performance measure and then subsequent testing and refinement (in several rounds) of
its conceptualization, definition, required data, information technology (IT) tools, and
presentation. This will involve employees whose performance is going to be measured
to arrive at information that is a valid, reliable, and understandable indicator of
performance in a specific context. This is a meticulous and creative process, and the
performance measures under construction that are generated and reviewed constitute
prototypes.

Other studies in accounting also provide support that experimentation may contribute
to the enabling nature of the resulting PMS. Abernethy and Bouwens (2005) find that
managers accept accounting innovations better when they can influence the design of the
accounting system. The managers’ involvement enhances the extent to which the system is
tailored to their needs and increases the validity of performance measurement. Malina et
al. (2007) find that a system that motivates and that is seen as legitimate and fair is often
based on learning by doing and on continual improvement of system reliability. Tuomela
(2005) finds that developing PMS is likely to require an evolutionary process, during which
such a system can be gradually refined. More generally, user participation is important for
successful implementation of management accounting systems (McGowan and Klammer
1997).

But experimentation is not a panacea. First, a process of heavy experimentation is
demanding on employees, senior management, and support functions (Chenhall and Euske
2007). Time and local autonomy are needed that allow some flexibility for adjusting and
improving the PMS. Employees need to have time for this, a sufficient level of professional-
ism, and other resources (Wouters and Wilderom 2008). Second, trust between employees
and managers is required, so that employees are willing to reveal private knowledge about
how their processes can be made more transparent, instead of using the process to create
slack and hide unfavorable results. Managers must also respect suggestions made by
employees and must not abuse the system later for control purposes. Third, the notion of
an enabling PMS assumes that managers intend the system to support the work of employ-
ees, but many PMS are implemented primarily for control purposes (Townley, Cooper, and
Oakes 2003). So, the experimental approach is not without costs and may not be feasible in
every organization.

Unfortunately, there is very little research examining the effects of user participation
in developing accounting information (Abernethy and Bouwens 2005). There is consider-
able research examining the consequences of budgetary participation (the amount of
influence a subordinate manager has for setting her unit’s budgets). A recent meta-analy-
sis based on 59 independent samples (Derfuss 2009) found 11 relationships between par-
ticipative budgeting and its consequences that are homogeneous and generalize across
samples (e.g., the positive effect of budgetary participation on budget usefulness). How-
ever, results also show relationships that are heterogeneous across samples (e.g., the
equivocal effect on managerial performance).

In sum, there are indications that experimentation may contribute to the enabling nat-
ure of PMS, although this may not be a preferred or feasible approach in every organiza-
tion. More generally, there is also empirical support for user participation in accounting.
However, the literature has not addressed how users can be engaged in the experimentation
process.

Knowledge integration for developing PMS

Knowledge integration is vital for the development of enabling PMS, because such a system
needs to represent knowledge from many different people, such as specialists from finance,
accounting, and IT, as well as users and managers who will use the system. Such cross-func-
tional cooperation is important for developing PMS that are tailored to the management

Prototypes to Induce Experimentation and Knowledge Integration 711

CAR Vol. 28 No. 2 (Summer 2011)



practices in specific situations (Anderson 1995; Chenhall 2008; Chenhall and Euske 2007;
Chenhall and Langfield-Smith 1998; Emsley 2005; Fry et al. 1995; Sillince and Sykes 1995;
Vaivio 2004). Several studies have demonstrated that nonaccounting ownership contributes
to adoption of management accounting innovations (Shields 1995; Wouters, Wynstra, and
Anderson 2005).

We argue that the effective development of enabling PMS requires an understanding
of how people monitor processes and results, solve problems, take action, and influence
costs, as well as how these management actions can be reflected in the detailed conceptual-
ization of performance measures (Ahrens and Chapman 2002; Vaivio 2006). Local manag-
ers observe and intervene in operational processes, and they utilize different resources to
achieve diverse and potentially conflicting goals. They combine information from various
sources (such as observations, conversations, e-mails, phone calls, meetings, nonfinancial
information systems, and formal reports) to monitor the current status of processes, to
predict whether goals will be achieved, and to respond to setbacks and other unexpected
situations (Jönsson and Grönlund 1988; McKinnon and Bruns 1992). The usefulness of
accounting information at the operational level depends on how well it addresses the needs
of this wider set of cost-management practices.

Several studies demonstrate that accounting information — in order to be useful —
needs to be consistent with how operational managers influence costs and performance.
For example, Van der Veeken and Wouters (2002) show in their case study of cost man-
agement by site managers in a road building company that these managers were closely
involved in the planning and budgeting of a project. As a result, they formulated observa-
ble milestones to monitor actual costs and progress during project execution. If they
observed that actual progress and costs were not meeting these milestones (and the bud-
get) they employed a variety of practices to expedite the project, reduce costs, or increase
revenues. Identifying these management practices was key to understanding why planning
and budgeting were crucial activities for these site managers. Explicating these practices
was also key for understanding why the managers made limited use of a new information
system for monitoring actual project costs during project execution. Instead, they used
other, more practical sources of information for assessing the status of operations and for
solving cost management problems. A case study of a restaurant chain by Ahrens and
Chapman (2002, 2004) also analyzes the role of accounting information at the level of
operations management. The study first investigates how restaurant managers thought
about their roles, what actions they took to achieve results, and how accounting informa-
tion and systems supported them, if at all. Collectively, these studies demonstrate that it
is challenging to understand what accounting means for different people and how it is
used outside the finance and accounting domain, without even entering more complex set-
tings with greater uncertainty (Chapman 1998; Chenhall and Morris 1995; Jørgensen and
Messner 2010).

Enabling PMS in operations are highly specific to the operational characteristics and
ways in which local managers can monitor and influence costs. Hence, the development of
such systems requires knowledge integration involving employees for whom the enabling
PMS is intended as well as specialists from finance, accounting, and IT. However, cross-
functional cooperation between accountants and operational managers can be problematic
(Chenhall and Langfield-Smith 1998). In addition, in a review of the literature on cross-
functional teams and other types of horizontal organizations, Chenhall (2008) finds that
management accountants are not seen as particularly relevant. Also, Rowe (2004) finds
that, despite the pervasiveness of cross-functional collaboration in organizations, this is an
underexplored area of accounting.

Knowledge integration has been studied in the context of NPD more than it has in
accounting (Leenders and Wierenga 2002; McDonough 2000; Song, Thieme, and Xie
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1998; Souder, Sherman, and Davies-Cooper 1998). An advantage of cross-functional teams
is the resultant improvement of horizontal communication linkages (Souder et al. 1998;
Galbraith 1973), and the variety of perspectives in a team may stimulate innovation and
increase the likelihood of producing more successful new products (Song et al. 1998).
Experimentation with prototypes stimulates cross-functional knowledge integration,
because creating prototypes explicates functional knowledge in different domains, and the
prototype can be the focal point for evaluation, discussion, and innovation from different
functional perspectives (D’Adderio 2001). Prototypes ‘‘have proved effective in providing a
concrete means of representing different functional interests and facilitating their nego-
tiation and transformation in product-development settings’’ (Carlile 2004: 559). Such
integrating devices may take several forms, for example, sketches, realistic physical
prototypes, scale models, three-dimensional computer-aided design pictures, maps, Gantt
charts, or workflow simulations (Bechky 2003; D’Adderio 2001; Thomke 1998). Research
on information systems development has also found that a prototype provides the user
with a tangible means of comprehending and evaluating the proposed system (O’Leary
1988; Eva 2001; Gordon and Bieman 1994; Davis and Venkatesh 2004; Hunton and Beeler
1997). However, in the context of new accounting information development, we know far
less about cross-functional knowledge integration and how prototypes might be helpful.

To conclude, the development of enabling accounting information requires an under-
standing of what actions managers take to influence costs and how these actions can be
supported by accounting and other types of information. This requires knowledge integra-
tion, because knowledge about operational processes, cost management practices, and
information systems is dispersed across different people. Knowledge integration is difficult,
and the NPD literature suggests that it may be facilitated by experimentation with proto-
types (Carlile 2004; D’Adderio 2001). However, the use of prototypes as a means of facili-
tating knowledge integration has not been investigated in an accounting context.

3. Proposed characteristics of experimentation for knowledge integration

This section develops a number of characteristics of experimentation for effective knowledge
integration in the development of enabling PMS. We present these ideas before the results of
the empirical study because this structure helps to better clarify our theoretical ideas in rela-
tion to the literature, as well as the empirical findings in relation to these ideas. This struc-
ture should not suggest that these ideas have been developed before doing the empirical
study. Rather, our ideas about effective experimentation were developed by going back and
forth between the literature and the observations, while still being active at the case study
company (Ahrens and Chapman 2006).

Knowledge integration is particularly important when communication is needed across
functional boundaries within organizations, and individuals need to work across such
boundaries. According to Carlile, ‘‘what we see at a pragmatic knowledge boundary is not
just a matter of processing more knowledge, but processes for transforming knowledge’’
(2002: 453). Transforming knowledge ‘‘refers to a process of altering current knowledge,
creating new knowledge, and validating it within each function and collectively across func-
tions’’ (445). Prototypes and other integrating devices can support knowledge integration
across knowledge boundaries, and Carlile (2002) proposes three characteristics of effective
integrating devices (see also Figure 1): (1) representing: prototypes establish a shared syntax
or language for individuals to represent their knowledge, (2) learning: prototypes provide
concrete means for individuals to specify and learn about their differences and interdepen-
dencies across a knowledge boundary, and (3) transforming: prototypes facilitate a process
where individuals can jointly transform their knowledge. For example, a physical prototype
of the engine compartment of a car represents the knowledge from different design teams
about the three-dimensional shapes of the various systems that need to find a place inside
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that compartment, such as the engine, transmission, climate system, braking system, and
suspension. Interdependencies and conflicts become clear, such as systems not fitting in the
same space, assembly being inefficient, or certain repair activities being too complicated;
using a prototype can facilitate finding and negotiating a solution. These three characteris-
tics point to both the practical capacity and political capacity of prototypes as integrating
devices — developing an adequate common knowledge is also a political process of negoti-
ating and defining common interests (Carlile 2002, 2004).

These three characteristics will be discussed in more detail with respect to knowledge
integration in developing PMS. First, in the context of experimenting with new accounting
information, prototypes of new performance measures represent knowledge that different
people have brought to the process. For example, they will have ideas about what the con-
tent of the new information should be and how this information should be presented;
gradually the prototype starts to represent these ideas. Or, the people involved may have
different ideas about specific definitions of performance measures and data available from
particular information systems that are consistent with these definitions; the prototype can
start to include such information. Second, because experimentation around a joint proto-
type is being conducted, people will learn about each other’s ideas — not just in general
terms but as specifically operationalized in the tangible prototype. As Chenhall and Euske
(2007) find in their study, accounting systems can be a channel for bringing together infor-
mation from many sources: ‘‘The systems sought to provide a single data base with a com-
mon language’’ (634). Third, because the different participants involved are probably not
always in agreement about the new performance measures, the process of experimenting
with prototypes may help them to discover and agree on ways to resolve such differences;
participants are transforming their knowledge.

We propose three further characteristics of effective experimentation in the develop-
ment of enabling PMS. These characteristics reinforce the sharing of knowledge, highlight
the discovery of differences and interdependencies between accountants and other profes-
sionals and managers, and strengthen the necessity to solve problems by negotiating solu-
tions. As a consequence of these factors, representing, learning, and transforming
knowledge across pragmatic boundaries all increase, as represented in Figure 1. The three
additional characteristics are as follows:

Knowledge Integration 
Antecedents** 
Representing knowledge 
Learning about differences and 
interdependencies 
Transforming knowledge 

Experimentation 
Characteristics* 
Experimentation with 
contextualized data 
Joint ownership of 
experimentation 
User reporting 

Knowledge 
integration 

Figure 1 Characteristics of effective experimentation for knowledge integration, in
the context of developing enabling performance measurement systems.

Notes:

*Characteristics identified in this study that enhance the effectiveness of the

knowledge integration antecedents. The dotted arrows reflect more specific

relationships: Experimentation with contextualized data especially enhances

Learning about differences and interdependencies; Joint ownership of

experimentation particularly augments Transforming knowledge.

**Characteristics of integrating devices identified by Carlile 2002 as key

antecedents to knowledge integration.
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(1) Experimentation with contextualized data. Using real data taken from real information
systems as input during experimentation is a key characteristic to stimulate represent-
ing, learning, and transforming knowledge. In other words, examples (prototypes) of
new performance measures are constructed with data pertaining to earlier periods that
are downloaded from enterprise resource planning (ERP) systems, accounting systems,
operational databases, and other information systems on which the new PMS will
eventually draw. This use of contextualized data does not pertain to testing an infor-
mation system using a large data set after its development (e.g., to investigate system
performance). Instead, it means that users already use actual data and information sys-
tems while conceptualizing the PMS and experimenting with these conceptualizations.
This is more demanding than just devising a fictitious numerical example of new per-
formance measures. However, experimentation in this way is likely to increase knowl-
edge integration because such experimentation can reveal more existing differences and
interdependencies. For example, employees may realize the dissimilarity of their ideas
about the appropriate definitions and data for specific performance measures or the
controller’s office finds out that for maintaining the new performance measures partic-
ular data must be provided by operational users. When prototyping and experimenta-
tion do not incorporate actual data from the company’s information systems, there
will be fewer opportunities to discover which knowledge is required, to explain that
knowledge to other people, to realize differences in understanding, and to resolve
them.

(2) Joint ownership of experimentation. Another stimulus for effective knowledge integra-
tion is that accountants, nonaccounting professionals, and managers jointly develop
the new accounting information and know that they are required to reach agreement
on the PMS. During the development process there is experimentation with different
versions of the PMS, and at some point decisions have to be made about the final
design. Consequently, the question may arise as to who has the final authority for
making the decision. We suggest that effective knowledge integration requires that
both accounting and operations participants agree on the design. Neither of these
groups should make the final design decision independently. The requirement that they
should jointly agree on the design of the system fosters (or forces) efforts to gain a
better understanding of what the other parties find particularly important, why that is
the case, and how any differences can be resolved. We propose that experimentation is
more effective as an enabler of cross-functional knowledge integration if accounting
and operations personnel realize at the beginning of the process that agreement is
going to be required. This joint ownership of the development process requires negoti-
ation when different interpretations and preferences for the accounting information
arise, thus promoting knowledge integration. Such joint experimentation is likely to
reinforce representing, learning, and transforming knowledge, the characteristics dis-
cussed above based on Carlile 2002, 2004.

(3) User reporting. We propose, furthermore, that effective experimentation benefits from
an arrangement where the operational user has a significant role in actually producing
the periodic performance report after its implementation. The user may either com-
pletely prepare such a report or simply provide key data to the controller’s office. This
means that the operational user needs to understand not only the meaning of the out-
put, but also details as to which inputs are required and how the output is generated.
As a result, users may realize that producing the reports will require some time and
effort (compared to automatically receiving reports from the accounting department),
and this may motivate them to invest more into making the PMS as relevant as possi-
ble. We propose that such involvement and mutual dependency are likely to increase
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the level of required knowledge integration, because the interdependencies are
enhanced.

In this section we have proposed a number of characteristics of experimentation with
new performance measures. It is a demanding process, as mentioned previously, and
joint ownership of experimentation may increase the lead time required to put new per-
formance measures in place, and user reporting may be difficult because of the required
time and commitment of employees and the temptation to manage the results. But the
reason for going through an experimental process using prototypes lies in its potential to
stimulate knowledge integration and to develop enabling accounting information. The
empirical results, presented in the next section, will provide a further understanding of
and support for these propositions.

4. Research method

Because few studies in accounting have addressed our research question, this research is
exploratory, based on a case study of the logistics department of a beverage manufactur-
ing company. The researchers contributed to the development of new accounting informa-
tion over several years through longitudinal action research, and the specific study
reported here spans a 10-month period (September 2005 to July 2006). We will first intro-
duce the research site and then the motivation for longitudinal action research.

Research site

The case study organization operates in the beverage manufacturing industry, with sales of
around 300 million euros in 2005. Within the company’s Logistics department, one of the
departments is Physical Distribution, and within that is the department of External Trans-
portation, where this study was conducted. The company sells to the hospitality industry
(bars, restaurants, and hotels) and to retail customers (mainly supermarkets). The External
Transportation department is responsible for transportation activities between the manu-
facturing site and customer locations (such as distribution centers or individual bars and
restaurants) or other outside locations. The study focuses on the cost of domestic trans-
portation, excluding bulk transportation, and international transportation.

This study was part of a larger research effort with this company, which spanned
about four years (August 2002 to July 2006) with ongoing informal contacts since then.1

The research focused on the process of developing enabling PMS in the Logistics depart-
ment. We interacted with more than 25 different employees from several departments
across the organization, through dozens of various meetings, interviews with one or a few
employees, participation in meetings with a larger number of employees, and informal off-
site meetings (e.g., diners, sponsored hospitality events). Furthermore, we made phone
calls and exchanged e-mails with company employees. Discussions with employees during
meetings and phone calls were recorded by taking notes, which we worked up directly
afterwards to capture more details from memory. In some of the meetings both researchers
were present. Furthermore, we obtained a large number of sample documents, employees
completed several rounds of a survey, and several research assistants worked full time at
the company for periods of between six and 10 months. Table 1 provides more details.

For this particular study, one of the researchers worked full time at the company, first
as an intern to write a master’s thesis on this project and subsequently (since June 2006)
as a company employee. Coghlan (2001) describes this process as ‘‘insider action

1. For example, a few MSc students did internships at the company, we spoke with company officials about

ongoing developments in performance measurement, and during February 2008–March 2009 another study

took place in a different department.
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research’’. The other researcher was based at a university and was also actively involved in
team meetings and provided expert input (unpaid) to the process. There was frequent
interaction (often daily and at least weekly contact) with 10 different employees from dif-
ferent departments in the company. Also, a multidisciplinary project team (including both
authors) of six individuals met about once every six weeks, there were numerous meetings
with other employees throughout the project, and the researchers worked with the com-
pany’s information systems and documents.

TABLE 1

Data collection—August 2002 to July 20061

Employee meetings:2 Number

Total
duration
(hours)

Logistics only 11 20

Outside Logistics 20 25

Logistics together with other functional areas 25 37

Total 56 82

Different employees interacted with: Number

Logistics 9

Finance 7

Production 2

Marketing and Sales 2

Other functional areas 8

Total 28

Sample company documents:3 Number

Documents about performance measures used by Logistics 21

Documents about performance measures used outside Logistics 4

Presentations and documents about performance measurement

at the company

8

Minutes of meetings about performance measurement at the company 18

General documents about the Logistics department 11

General company documents 9

Total 71

Notes:

1 The results reported in this paper pertain to the period September 2005 to July 2006, which

focuses on the concept of experimentation. The importance of experimentation for develop-

ing enabling PMS became clear in an earlier phase of the research program (Wouters and

Wilderom 2008).

2 ‘‘Meetings’’ indicates face-to-face meetings between the researchers and members of the

case-study organization, either as interviews with one or a few employees or as active

participation in meetings with a larger number of employees. Most meetings took place at

the research site, with a few held at the researchers’ university. In some cases we met with

an employee more than once. Not included in these counts are e-mails, phone calls, and

interactions between company employees and the research assistants.

3 These numbers include only documents obtained by the researchers (not the research

assistants).
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Longitudinal action research

The objective of longitudinal action research is to generate theoretical insights, but helping
an organization to innovate accounting information can be a useful means to that end
(Kasanen, Lukka, and Siitonen 1993; Jönsson and Lukka 2007). Understanding account-
ing change in an organization can take considerable time (Ahrens and Chapman 2006; Ot-
ley and Berry 1994), so we chose to study the development of enabling PMS over an
extended period. Interactions over a longer time period create more familiarity with people
in the organization and a better understanding of the organizational situation, which facil-
itate ‘‘repeated trials for approximating and understanding a research question or topic’’
(Van de Ven and Johnson 2006: 813).

Potential drawbacks of action research are that the researcher may unduly influence
what happens in the organization and may selectively look for empirical evidence and
guide the research process with a bias toward the expected findings (Atkinson and Shaffir
1998). However, there are several countervailing effects that limit such potential bias,
which have been described recently in both the management accounting literature (Atkin-
son and Shaffir 1998; Labro and Tuomela 2003) and operations management literature
(Coughlan and Coghlan 2002).

First, field research may promote construct validity because of the close observation
of the organization (Atkinson and Shaffir 1998). ‘‘By observing people in their everyday
lives, the field researcher obtains first-hand knowledge of social life that most accurately
reflects the social world under investigation. By enabling us to stay close to the empirical
world, qualitative methods yield a close fit between the data and what people actually say
and do’’ (Atkinson and Shaffir 1998: 49). We were part of the developmental process, and
we could directly observe discussions between team members, follow up with individuals,
compare perspectives, and study documents and systems.

Second, action research may create a particularly in-depth interaction with the organi-
zation, compared to nonparticipant field research (Jönsson and Lukka 2007). The
researchers are challenged to demonstrate to an organization that long-term research
cooperation is likely to have practical relevance to the organization. The researchers are
also challenged to innovate and construct a theoretically grounded solution, which can
actually be implemented as part of the research process (Labro and Tuomela 2003). We
found that people in the organization were very engaged. They expected results that were
of practical relevance, and so there was an incentive for them to be involved and to spend
time with the researchers. They were interested, challenged ideas, and provided feedback
on results. It was not a linear process where the researchers designed frameworks and the
organization implemented them. Instead, the process was a journey of joint discovery. As
Van de Ven and Johnson (2006) note, research projects can be ‘‘collaborative achievements
in learning among collaborating faculty, students, and practitioners’’ (811). This takes
time, which ‘‘is critical for building relationships of trust, candor, and learning among
researchers and practitioners’’ (812).

Third, it is crucial that field research starts with early ideas or hypotheses, however
vague, that focus the initial observations. These ideas are then continuously revised and
refined based on observations and new theoretical insights (Atkinson and Shaffir 1998). The
early theoretical ideas for this particular study were explicitly documented in a research
paper (Wouters and Wilderom 2008), which discusses notions about enabling PMS and the
role of experimentation and other processes for developing such PMS. We then sought to
further develop our understanding of experimentation, guided by both theory and empirical
observations. During the development of the PMS in the company and also afterwards
while writing this paper, the research process was characterized by iterating between data
and theory, in what Dubois and Gadde 2002 label ‘‘systemic combining’’ (554).
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Fourth, it is important that the research objectives be apparent to the organization
and that the nature of the participation is clearly laid out when reporting on the study
(Atkinson and Shaffir 1998). In this research project, there was an explicit agreement with
the company that the efforts and cooperation would serve two purposes. Not only was it
our intention to provide practically usable results, but the objective was also to gather
empirical data for research purposes. The participation can be described as follows. The
researcher in the company was the central person in the development process. She spoke
with employees (individually and in groups) about their work, the conceptualization of the
new accounting information, the available data, procedures, and information systems. She
asked questions; helped brainstorm; and suggested ideas, listened to feedback, presented
spreadsheets with performance measures, guided discussions, resolved questions and mis-
understandings, and modified the prototypes in several cycles. Members of the organiza-
tion have also read and discussed drafts of papers pertaining to this research project,
spoken about the research in professional conferences, and coauthored papers for profes-
sional journals.

Action research as discussed here differs from how Kaplan (1998) describes working
with companies in developing, implementing, and testing new accounting information
(activity-based costing and the balanced scorecard). We did not set out to test or refine a
particular accounting innovation; rather, our research objective was to theorize about the
development process.

5. Developing the new accounting information

The company had several reasons for developing a PMS for transportation costs. In gen-
eral, there was pressure on costs because of intensified competition, while at the same time
the efficiency of transportation activities was jeopardized by more promotional sales. A
large volume of the beverages was sold in bottles and crates for which consumers paid a
deposit as an incentive to return these to the retail outlets after use, from where they were
transported to the retailer’s distribution centers. When a semi-trailer truck delivered new
beverages to a retailer’s distribution center, it also picked up the empty packaging materi-
als for reuse. The beverages were often on promotion, which led consumers to buy inven-
tory. As a result, some time before and during the promotional period, a higher volume
was transported to the distribution centers of the retailer offering the promotion in its
stores, without an equally higher return flow of packaging materials. After the promo-
tional period, the volume sold to the retailer was lower, while consumers gradually
returned the packaging materials to the stores. These imbalances increased transportation
costs.

Another reason for developing a PMS was that the company had gradually switched
from transportation using its own vehicles and drivers to full outsourcing of transporta-
tion. This shift changed the monitoring and budgeting of transportation costs. The com-
pany no longer had to manage the efficiency of the transportation activities because the
transportation firm was responsible for executing transportation activities in accordance
with standard driving times and standard distances. Still, the company continued to
plan the transportation routes, so particular levers for managing transportation costs
remained.

Third, limited information was available for understanding and managing costs. The
transportation manager received monthly invoices from the transportation firm, the con-
troller’s office informed him about the actual numbers of pallets, and he produced a
graph of the actual cost per pallet. He monitored the trend of actual costs, but an
unexpectedly high or low cost was usually difficult to explain. The transportation man-
ager’s impression of how things had been going in a particular month could provide an
understanding of why costs would be low, high, or average, but there was no analysis

Prototypes to Induce Experimentation and Knowledge Integration 719

CAR Vol. 28 No. 2 (Summer 2011)



using accounting data. Both the operations departments and the controller’s office felt
the need to manage these costs more closely.

This section describes the development process for the new accounting information in
three stages. First, the process focused on understanding the nature of transportation pro-
cesses and imagining what new accounting information could be useful. Next it addressed
what these initial ideas precisely meant and how the information could actually be pro-
duced. Finally it was concerned with institutionalizing the new information and developing
reporting routines.

Forming initial ideas about the new accounting information: variance analysis

The first months centered on finding out what kind of information could be useful to bet-
ter manage the costs of external transportation — ‘‘to better understand why we are above
or below budget’’, as stated by one of the managers. The nature of transportation activi-
ties was discussed extensively. What did these activities entail, and what could the manager
do to influence transportation costs? The information in this section represents knowledge
that the transportation manager made explicit and shared with the others because of the
joint development efforts. This information exchange led to the first ideas about variance
analysis for transportation costs.

Standard driving times and standard distances for the planned routes were calculated
by the transportation routing software, which had been developed by a consortium of
transportation firms and companies purchasing transportation, and many companies used
this software as the basis for invoicing. If the standard kilometers and hours differed from
the actual kilometers and hours, the company did not bear the risk of such variances, at
least not within the contracting period.

The following possibilities were identified as ways for the company to influence trans-
portation costs: (1) Select the optimal types of trailers for each route. Some trailers used a
special installation for loading and unloading, which moved all pallets on and off the trai-
ler without the need for a forklift truck. Although this type of trailer could not be used
for all customers, the planner should consider using this type of trailer whenever possible.
(2) Use two-axle trucks when technically possible. (The special trailer mentioned above
required a three-axle truck.) If such trucks were technically possible but not available, it
would be more efficient to use a two-axle truck for the longer route and a three-axle truck
for the shorter route.2 (3) Plan routes so that the required resting of truck drivers would
happen as much as possible during the unloading of trailers. (4) Combine transportation
of empty packaging materials efficiently. Imbalanced flows sometimes led to additional
efforts to pick up packaging materials (empty bottles and crates). In some cases special
rides were necessary (e.g., going empty to a customer and driving back with crates and
empty bottles), and sometimes a vehicle with some unused cargo space would take a
detour to pick up such materials at another customer’s site. The company could negotiate
with customers when to pick up these materials, and the planner could efficiently incorpo-
rate such trips in the transportation planning.

Other ways to manage costs could be used over the longer term: (1) Influence the
times needed for loading at the manufacturing site and through arrangements with cus-
tomers influence the times needed for unloading at the customers’ sites. While standard

2. The company used mainly semi-trailer trucks. This type of vehicle consists of a towing engine vehicle (also

called truck) and a semi-trailer that carries the freight. The semi-trailer has wheels only in the rear, and the

front is supported by the towing vehicle. The company used two different types of trucks (with two or three

axles) and three different types of trailers, giving six different truck-trailer combinations. For brevity, hence-

forth we will use simply the term ‘‘truck’’ instead of ‘‘semi-trailer truck’’ to refer to a combination of truck plus

trailer.
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times for loading and unloading were invoiced (short-term deviations were the responsibil-
ity of the transportation firm), over time the company had succeeded in reducing these
standard times. (2) Influence the utilization of vehicles through full truckload arrange-
ments with customers. If customers ordered less than full truckloads, costs could be influ-
enced through an efficient combination of orders leaving the manufacturing site in one
trailer. (3) Make efficient arrangements with customers regarding delivery time windows
and other conditions. These arrangements were not explicitly considered in the routing sys-
tem. For example, it did not matter for determining the standard number of kilometers
and hours whether a customer had a tight or otherwise inconvenient delivery time window
that actually required building safety time into the schedule. However, in the longer term,
more efficient arrangements could allow higher productivity and lower invoicing rates used
by the transportation firm. (4) Include transportation costs in the assessment of customer
profitability.

These various possibilities for influencing costs are related to the way transportation
was contracted (standard costs for actual routes driven), and the options would differ if,
for example, a fixed fee per transported pallet had been contracted.

The description above of the transportation activities and the possibilities for managing
costs was the result of a detailed process of knowledge exchange. While participants under-
stood the basic idea of trying to achieve the goal of having trucks and trailers fully utilized
and return flows efficiently combined, the more intricate details described above became
clearer through discussions with the transportation manager, especially early in the process.
During those attempts to jointly conceptualize information that would be useful, in individ-
ual meetings and in team discussions, basic questions repeatedly came up, such as: ‘‘What
affects the actual cost being higher or lower than the budget?’’; ‘‘What do you do to man-
age costs?’’; ‘‘What are the specific actions that you and others can take?’’ Team members
tested each others’ assumptions (‘‘I thought that you . . .’’), discussed ideas, and asked for
clarification. The environment of developing new accounting information raised and legiti-
mized these questions and discussions.

Gradually the idea of variance analysis emerged. It was clear that many different factors
impacted actual costs, but it was concluded that trying to capture all factors would become
too detailed. Also, many factors were not controllable by the company, but were the trans-
portation firm’s responsibility. The idea was to address costs at a more general level by sepa-
rating the total difference between actual and budgeted costs into price and efficiency
components, drawing on the traditional variance analysis approach in manufacturing. How
the approach could be conceptualized in this setting, where the data would come from, and
how it would be presented were not yet clear.

Designing and implementing the new accounting information

Subsequently, the process focused on developing the rough ideas about variance analysis
further, and many details needed to be addressed. This process may appear to be just
implementation, but that is not the case, as will be described. Working out the details was
not part of implementation after design, but instead was actually part of the conceptuali-
zation and design of the new accounting information.

The final definition of the accounting information is described in Figure 2, and an
example of one of the actual reporting graphs is shown in Figure 3. The difference
between the original budget and the flexible budget was called the volume variance, which
was not considered in further detail. The difference between actual cost and the flexible
budget was called the flexible budget variance, and this was further disaggregated into price
and efficiency variances. The price variance was calculated for each component separately
(kilometers of trucks, hours of trucks, and drivers’ hours) on the basis of the difference
between the budgeted rate and the invoiced rate (e.g., standard rate per kilometer minus
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the average invoiced rate per kilometer: kr – kr,i), multiplied by the actual quantity of the
activity (e.g., the number of kilometers Ka).

The calculation of the efficiency variance was more complicated. Central to the calcu-
lation of the budget were three ratios: the standard number of kilometers, hours of trucks,
and drivers’ hours per pallet. The actual outcomes of these ratios can also be calculated,
namely by dividing the actual number of kilometers or hours by the actual number of pal-
lets. The differences between the standard ratios and the actual ratios reflect differences in
efficiency, and these were multiplied by the standard rate and the actual number of pallets.
(The symbols are defined in Figure 2, e.g., for kilometers the efficiency variance equals (kp
– kp,a) kr Pa, where kp is the standard number of kilometers per pallet, kp,a is the actual
number of kilometers per pallet, kr is the standard rate per kilometer, and Pa is the stan-
dard number of pallets based on the actual sales volume.)

The PMS developed by the company resulted from an experimental process with many
explanations, clarifications, prototypes, and iterations. A first version of a variance analy-
sis was presented in a meeting on November 11, 2005, when the controller commented, ‘‘If
we can have this chart every month, that would already be very nice.’’ It was agreed that
‘‘we need to be creative from the beginning as to whether this is the chart. And there
needs to be continuous discussion with Bert and Martin [the transportation manager
and the distribution manager] about what they would like different.’’ The transportation
manager concluded, ‘‘If I can get something like this, then I’m happy.’’

General ledger Actual costs Flexible budget Budget 
ERP system 
The transportation manager 
records invoices in the GL 
in the ERP system. The 
invoices specify total 
charges as per the contract 
structure shown below. 

New Excel worksheet 
The calculation of actual 
costs is done on the basis of 
data from the routing 
system (plus rate 
information). 

Budgeting system 
Budgeting is done in a spreadsheet by the controller’s 
office. Data from the routing system are used to calculate 
operational parameters.  
Route planning system 
This system is used by the transportation manager and the 
transportation planner.  

Actual cost in the GL =    
Ki1 kr1 + Ki2 kr2 + Ki3 kr3 + 
Ki4 kr4 + Ki5 kr5 + Ki6 kr6 + 
Hi1 hr1 + Hi2 hr2 + Hi3 hr3 + 
Hi4 hr4 + Hi5 hr5 + Hi6 hr6 + 
Di dr

Actual cost (calculated) = 
Ka kr,i + Ha hr,i
+ Ha (1–0.0625) dr,i

Flexible budget =  
Pa (kp kr + hp hr + dp dr)

Budget =  
Pe (kp kr + hp hr + dp dr)

Ki1: invoiced # kilometers 
truck type 1 (Ki1 – Ki6 for 6 
different types of trucks) 

Hi1: invoiced # hours truck 
type 1 (Hi1 – Hi6 for 6 
different types of trucks) 

Di: invoiced # drivers’ 
hours 

kr1: rate per kilometer for 
truck type 1 (kr1 – kr6 for 6 
different types of trucks) 

hr1: rate per truck hour for 
truck type 1 (hr1 – hr6 for 6 
different types of trucks) 

dr: rate per driver hour 

Ka: standard # kilometers 
given actual routes 

Ha: standard # hours given 
actual routes + standard 
times for loading and 
unloading 

kr,i: average invoiced rate 
per kilometer  

hr,i: average invoiced rate 
per hour of a truck  

dr,i: invoiced rate per driver 
hour 

Pa: standard # pallets based 
on actual sales volume 

Pe: standard # pallets based 
on estimated sales volume 

kp: standard # kilometers per pallet 

hp: standard # hours of trucks per pallet 

dp: standard # drivers’ hours per pallet 

kr: standard rate per kilometer 

hr: standard rate per hour of a truck 

dr: standard rate per driver hour 

Other symbols used: 
kp,a: actual # kilometers per pallet 

hp,a: actual # hours of trucks per pallet 

dp,a: actual # drivers’ hours per pallet 

 This difference should be 0 Total variance 

Flexible budget variance 
the focus of the variance analysis 

Volume variance 
not considered further 

Price 
variance 

Efficiency 
variance 

Figure 2 Definition of the various cost systems used by the organization.
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Over time, issues regarding data and calculations were identified and resolved, the graph-
ical representation was evaluated and changed, and discussions were held about how to make
the spreadsheet easy to use so that the transportation manager could update it monthly.
Detailed descriptions of specific episodes of experimentation with prototypes are provided in
the following sections, and these are illustrative of the granularity with which organizational
members from different departments were learning from each other. These examples also
show the level of detail at which the researchers collected information; they were formed by
combining data from different sources (documents, information systems, interviews, meet-
ings, as indicated in Table 1) and working with company employees over an extended period
of time.

The evidence presented earlier will demonstrate how user participation and knowledge
exchange benefited from experimentation with prototypes, because this process involved
(1) representing, (2) learning, and (3) transforming knowledge. The observations will also
show how knowledge integration was reinforced because experimentation was conducted
using actual data, which above we described as experimentation with contextualized data.
The experimental prototypes formed the basis for revising the information and resolving
discussions, as the various managers and professionals knew they needed to agree, which
resulted in joint ownership of experimentation. From the beginning it was clear that the
user (the transportation manager, in this case) — not an accountant — would manage the
system once it was in place, which above was described as user reporting.

Representing knowledge: Actual costs in the general ledger

Constructing the new accounting information required all participants to understand
actual costs as recorded in the general ledger. As this knowledge was shared, it also
became represented (embedded) in the prototype of the new accounting information (see
the column general ledger in Figure 2). The transportation firm invoiced standard amounts
of kilometers and hours. The standard amounts of kilometers and hours of trucks for the
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Figure 3 Presentation of the transportation cost variance analysis.

Notes:

*Based on the actual data for 2007, where the values on the y axis are divided by a

constant in order to conceal exact amounts.
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actual routes driven were determined by the routing software system. Standard times for
loading and unloading trailers were also included in that system. There were six different
types of trucks and consequently six different amounts of kilometers (Ki1 – Ki6), hours of
trucks (Hi1 – Hi2), rates per kilometer (kr1 – kr6), and rates per hour (hr1 – hr6). There was
one amount for the number of drivers’ hours (Di) and one hourly rate for drivers (dr). The
rates were set for an entire year, with one exception because the rate per kilometer was
adjusted monthly for the actual price of diesel fuel. The process of representing this
knowledge in the new system involved clarifying several issues that came up in the discus-
sions around the prototype.

Example One: Truck hours (Hi) and driver hours (Di).

Hours of trucks and hours of driver were the same physically, but not in terms of invoic-
ing. This difference became apparent when data for a period of 12 months in the routing
software indicated 3,683,638 minutes of transportation time and 3,453,411 minutes for dri-
ver time. This observation sparked a discussion as to what the difference represented.
Drivers were legally required to rest, so it was most efficient when a break took place
while a truck was being unloaded or loaded at a customer’s site, so that resting would not
require additional truck hours. When this was discussed, the following question came up:
Is the time spent resting invoiced, or instead included as a surcharge in the rate? This
question led to addressing some detailed questions about invoicing and budgeting, and it
became clear that resting times should not be invoiced; it was verified that these hours
were not invoiced. The following question was also raised: If the actual time spent resting
is higher than normal, is that a cost for the company or for the transportation firm? It
became clear that a standard difference between hours for trucks and drivers of 6.25 per-
cent was used for invoicing to the company, and positive or negative variances of resting
times were the transportation firm’s risk.

The information described in this example was only shared and integrated because dif-
ferent people were involved in the process of developing the new accounting information.
For that purpose, information from different domains was collected and used in trying to
construct a work-in-progress version of the variance analysis system. This caused discovery
of an unreconciled difference between the numbers of hours of trucks and drivers, which
led to knowledge integration: people explaining more to each other about the contract,
invoicing, and operational processes. The combined knowledge was then used in the con-
struction of the new accounting information.

Example Two: Selling empty crates.

In one of the project team meetings (January 18, 2006) an issue arose as to what happens
if empty crates are sold to a customer. It became clear that the determination of the bud-
get was not well understood. ‘‘What happens if we sell a pallet with empty crates?’’ the
distribution manager asked. ‘‘Does that ever happen?’’ one of the researchers asked. The
manager replied, ‘‘Yes, sometimes customers need empty crates in their warehouse or in
their stores for handling single bottles. So how does this work in our budget? Is it counted
as an additional pallet sold and thus included in the cost budget? Or are ‘pallets sold’ only
about selling full bottles?’’ After further discussion by the group, the controller concluded
that he needed to investigate the issue and would explain it at a later meeting.

This is an extremely detailed issue, and its relevance for this research is not in the pre-
cise meaning of it, but in the fact that it was raised at all. It arose in a dialogue between
controllers and operations managers — not in a meeting among finance professionals such
as controllers and the auditors. This example again illustrates how knowledge became
shared as a result of different people being involved in the process of developing the new
accounting information.
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Example Three: Loading times.

The standard time in the controller’s budgeting system for loading a trailer at the manu-
facturing site was 45 minutes. However, during one of the meetings (February 16, 2006) it
became apparent that the managers from Transportation and Distribution had used a
loading time of 25 minutes in the routing software system. Again, the discovery of a differ-
ence in key data triggered an exchange of knowledge, in this case after the meeting. When
the researcher and employees from the controller’s office examined the data in the routing
software system, they noticed that the column for loading and unloading times contained
25 minutes and not 45 minutes. They checked data from earlier years in the same system,
where it was recorded as 45 minutes. It became clear that loading times had been adjusted
to 25 minutes in the agreements with the transportation firm, and this was the amount
used for invoicing purposes. However, the amount had not been adjusted in the budgeting
system. This discrepancy became apparent through the process of experimentation. The
budgeting system was eventually corrected. This example illustrates a range of processes,
from simply representing knowledge to discovering differences and subsequently trans-
forming knowledge.

Representing knowledge: Actual costs

The actual costs column indicated in Figure 2 is information that the company had not
produced before this study. The actual cost that should be invoiced by the transportation
firm could be determined by using data on all routes driven and standard amounts of kilo-
meters and hours for these routes. These actual costs as calculated and the invoiced costs
in the general ledger (the ‘‘real’’ actual costs) were not clearly distinguished early in the
development process. It was the process of experimentation that led to a conceptual under-
standing of these different kinds of costs.

Example Four: Different kinds of actual costs.

Initially there were small variances between these different types of costs. This occurred,
for example, because in January 2006 the costs of one truck that was still owned by the
company were in the general ledger account for actual transportation costs, but these
internal costs should be in another account. The same occurred for the costs of two
drivers that were still on the company’s payroll (the outsourcing of transportation had
been implemented gradually). Further, some delayed invoices from the transportation
firm were booked in a different month than when the transportation had actually been
carried out. After some adjustments to the procedures, these variances were eliminated.
It was the representation of knowledge while experimenting with prototypes of the new
accounting information that led to a conceptual understanding of these different kinds
of costs. When this distinction became clearer, the controller advocated incorporating
both kinds of cost numbers into the system because that made it possible to verify the
invoiced amounts. Thus, the exchanged knowledge became embedded in the accounting
prototype.

Example Five: Six different rates.

The costs recorded in the general ledger were based on six different rates for truck kilome-
ters and hours. For the calculation of the actual cost, the average rate was used (total cost
of trucks ‚ total kilometers). Therefore, in principle, a price difference would be possible if
the mix of trucks used differed from the mix assumed in the budget. However, the mix of
trucks used rarely changed, and this variance amount was negligible. This is another exam-
ple of information that was made explicit and shared during — and because of — the
development process.
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Representing, learning, and transforming knowledge: The budget

This element of the PMS is shown in the budget column in Figure 2. The starting point
for the budget was an estimation of the next year’s sales volumes for each product (dozens
of different products were distinguished). These sales volumes were translated into the
number of standard pallets to be transported (Pe), based on the size of each product.3 Fur-
thermore, transportation to destinations other than customers’ locations was also trans-
lated into the equivalent number of standard pallets. For example, some products first
went to a repackaging firm for special promotional packaging, which was located closer to
the manufacturing site than the average customer, and 100 pallets transported to the
repackaging firm was translated into an equivalent number of 23 standard pallets. So, the
number of pallets to be transported (Pe) was considered the main cost driver in the bud-
geting system.

Based on the total expected number of pallets, the number of kilometers and hours
were estimated using three operational ratios: the standard number of kilometers per pallet
(kp); the standard number of truck hours per pallet (hp); and the standard number of driv-
ers’ hours per pallet (dp). The estimated numbers of kilometers and hours were multiplied
by the agreed-upon rates (not differentiated for different types of trucks). These opera-
tional ratios were based on the actual outcomes of the previous year, so it was assumed
that standard operational characteristics would apply in the next year, such as the mix of
different types of trucks, the utilization of trucks, and the distance to customers.

Experimentation with this part of the PMS involved not only representing knowledge,
but it also led to the discovery of differences, the resolution of which resulted in learning
and transforming knowledge.

Example Six: Operational parameters in the budget.

The controller’s office downloaded data from the routing software regarding the number
of hours, kilometers, and pallets transported; reworked the data; and calculated the ratios
for the new budget (kilometers and hours per pallet: kp, hp, and dp). While experimenting
with the new PMS, the employees in the controller’s office gained a better understanding
of the data they downloaded; as a result they identified and subsequently corrected some
inaccuracies in the budgeting process.

Example Seven: Conversion factors.

The controller’s office used data from the route planning system to calculate the conver-
sion factors for translating transportation to destinations other than customers into the
equivalent number of standard pallets. When discussing the budget, the transportation
manager looked at these factors in the budgeting system in more detail, and he observed
that in some cases a factor of 0.74 was used. He believed that this was too high and that
something in the system had to be incorrect. This led to further discussions about the
data in the routing system, and the problem was corrected.

Transforming knowledge: The flexible budget

The flexible budget (Figure 2) was based on the same standards as those underlying the
original budget, but was adjusted for the actual sales volume and the actual number of
pallets. The actual number of transported pallets (Pa) was multiplied by the same three
ratios as in the original budget (standard number of kilometers kp, hours of trucks hp, and
driver’s hours dp per pallet) to determine the allowable amounts for kilometers and hours.

3. For example, for one particular product, one crate contains 24 0.33 liter bottles, and one pallet contains 70

crates; one pallet thus equals a sales volume of 554 liters.
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Multiplying by the three standard rates (kr, hr, dr) yields the flexible budget. The actual
number of pallets was a central concept for developing the new accounting information,
but employees in the controller’s office and in the transportation department understood
this differently. The next example will clearly illustrate the implications of effective experi-
mentation proposed in section 3 and show the level of granularity and specificity at which
knowledge integration took place.

Example Eight: Actual number of pallets.

At first, it seemed that the route planning system, which planned transportation routes on
the basis of customer orders, contained the actual number of pallets transported. Certain
data in the system were actually labeled as such. This was verified with the transportation
manager, who had the most knowledge about the route planning system, and he explained
that these data referred to the number of physical pallets that were on each truck when it
left the manufacturing site. He doubted that this number was the actual number of pallets
transported, as in the budgeting system, but he was not sure about the connection between
the two kinds of data.

A key to this experimental process was the use of actual data taken from actual infor-
mation systems as input for experimentation to stimulate representing and learning. Early
prototypes of the new performance measures were constructed with historic data for the
month of August 2005; the actual number of pallets according to the routing system was
44,586 for that month while the number of pallets according to the budgeting system was
25,212. Follow-up on this inconsistency with employees from transportation, sales, and the
controller’s office (which required several rounds of probing) revealed that these numbers
represented different concepts of ‘‘actual pallets’’.

Discussions with the controller’s office made it clear that in the budgeting system ‘‘pal-
lets’’ was a more abstract concept. It was used as the cost driver to budget the cost of
transportation and this was a measure of transportation activity level. Above we described
that the expected sales volume was translated into the expected number of pallets to be
transported, and for the flexible budget the actual sales volume was translated into the
‘‘actual’’ number of pallets in the same way. Also, the actual transportation to destinations
other than customers’ locations was translated into the equivalent number of standard pal-
lets. So, despite the terminology, ‘‘actual number of pallets’’ in the budgeting system had
nothing to do with the transported number of physical pallets recorded in the route plan-
ning system. Neither the controller’s office nor the transportation department was initially
aware of these differences in the meaning of the term ‘‘pallets’’. The differences only
became apparent and were resolved because the process of experimentation with proto-
types of the new accounting information was based on actual data.

Example Nine: Flexible budget calculation.

Around December 2005, using data from August 2005, the prototype of the variance anal-
ysis tool retrospectively produced an amount for the flexible budget of August 2005 that
differed significantly from the flexible budget of August 2005 calculated by the controller’s
department. This was subsequently investigated, and it turned out that a mistake had been
made in the flexible budgeting system, caused by using the wrong data concerning the
actual number of pallets. In this example, the controller’s department and the researchers
were involved (rather than employees from other departments), but again knowledge rep-
resentation, learning, and transformation occurred because of the prototyping exercise
using actual data and information systems.

As a summary, in this section on designing and implementing the new accounting
information, the examples show in detail that experimentation with prototypes can
enhance user participation and knowledge exchange, with stronger effects when those
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prototypes are based on actual data and information systems. In section 3, this was called
experimentation with contextualized data. In several examples, using actual data led to the
observation that ‘‘something must be wrong here’’, which was typically the starting point
for further information exchange. We suggest that experimentation with contextualized
data reinforces the antecedents of knowledge integration identified by Carlile 2002, and
especially enhances learning about differences and interdependencies. This relation is indi-
cated in Figure 1.

Furthermore, throughout the process of experimentation with the new accounting
information, it was clear that the different parties involved needed to agree on the final
design of the PMS. Because the information was intended for the transportation manager,
and not for reporting his performance to higher management levels, he was entitled to
make decisions on the PMS. Also, the controller’s office had the responsibility to improve
the accuracy of budgets and the analysis of actual costs provided to higher-level managers.
Consequently, while this new PMS was not for higher-level managers, the controller’s
office was entitled to make decisions on the accuracy and consistency of it. The opera-
tional and accounting employees involved in the experimentation understood and
respected these responsibilities, and it was quite clear that they needed to reach agreement
on the PMS design. The necessity to reach agreement added to the intensity with which
representing, learning, and transforming took place. In section 3, this characteristic was
summarized as joint ownership of experimentation. We expect this characteristic to reinforce
knowledge integration generally and more strongly through the transformation of knowl-
edge because of the urgent need to reach agreement. This relation is indicated in Figure 1.

Regularly reporting and using the new accounting information

At the end of the study, the company started using the PMS they had designed. The sys-
tem was documented and the transportation manager started producing the accounting
numbers. Every month, the actual costs and the flexible budget were determined, and the
variance was split into flexible budget, price, and efficiency variances. Results were also
presented graphically.

From the start, it was the explicit intention that the transportation manager would
produce and report the new accounting information. In section 3 we described this as user
reporting. When the first version of the variance analysis was presented, it was agreed that
a requirement for any new information to be developed was that it should be producible
in a reasonable amount of time, taking a maximum of two hours of the transportation
manager’s time. The prospect of user reporting stimulated in-depth participation of the
transportation manager. He was aware that he needed to understand the PMS in more
detail, compared to when the controller’s office produced the information. He also realized
that he was going to spend time working with this PMS on an ongoing basis, which gave
him more incentive to participate and make the information worthwhile and relevant to
his needs.

After this study, the company reflected on the experiences during the first year of
using the new accounting information. The system was still in use and had helped in the
monitoring and control of transportation cost. Compared to a situation in which the com-
pany would only contract on a fixed cost per pallet, the company better understood the
factors that determined actual costs. When the negotiations for renewal of the contract
took place (2007), the system enabled the company, together with the transportation firm,
to identify efficiency improvements (e.g., changing processes so that trucks could be used
more hours every day) which led to significant cost reductions. Some limitations of the
system were also experienced. In 2007 the implementation of a packaging design change
caused inefficiency, because it temporarily made the goods flow to customers and the
return flow of packaging materials more unbalanced. However, the system could not
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isolate this specific cause of inefficiency. Furthermore, the controller’s office felt that the
system helped improve its daily cooperation with the transportation department, but some-
times they were so involved in the operations, that their management control role became
less distinct.

6. Discussion and conclusion

This study describes a process for developing an enabling PMS. Constructing this account-
ing information required detailed knowledge integration, involving operations managers
and employees in the controller’s office. Why did this happen successfully? Knowledge
about transportation activities, operational data, and costs were required from different
functions and from different information systems, such as the routing system, the ERP sys-
tem, and the budgeting system. The required level of detail and specificity of knowledge
was extensive and spread across different employees. Consistent with the previous literature
on the adoption of accounting innovations (McGowan and Klammer 1997; Abernethy and
Bouwens 2005), knowledge integration and cooperation between accountants and users
(Chenhall and Langfield-Smith 1998; Emsley 2005) were important in this setting, but the
research question we addressed was how this could be facilitated.

Knowledge integration was stimulated through experimentation. The prototypes con-
sisted of numerous versions of spreadsheets ‘‘under construction’’. Also the researchers pro-
duced presentations and documents about the prototypes, to explain and guide
discussions. The data used in these prototype versions were taken from the actual databas-
es and information systems that were expected to become routinely used. The calculations
in a particular version represented the conceptualization of the variance analysis at that
point in the process. Graphs presenting the results were included in the early versions to
create discussion about the structure and appearance of the output. The final version of
this spreadsheet model was the PMS that became routinely used. The creation and discus-
sion of prototypes of the PMS led to asking many questions across functional boundaries,
because comparisons between data from different sources, and comparisons between exist-
ing data and the outputs generated by a prototype, often revealed inconsistencies. The
questions were related to operational processes, procedures for recording operational
events in information systems, the meaning of data in those systems, details of the contract
for transportation activities, invoicing conditions, and so on. These were ‘‘how-does-it-
work’’ questions that individuals had not asked before, although they had been working
at the company in their current role for several years. Asking questions led to explaining,
recognizing gaps in understanding, and investigating queries. Ideas about the new account-
ing information represented in prototypes prompted questions about the proposed infor-
mation, responding to each other’s suggestions, coming up with new ideas, listing issues
that needed to be resolved, and further developing agreed-upon concepts.

This process of experimentation was made even more intense because from very early
on the experimentation was conducted with actual data taken from actual information sys-
tems, which highlighted key differences in understanding that needed be understood and
resolved. Furthermore, the experimentation resulted in effective knowledge exchange
because it was clear from the start that employees from the controller’s office and the
transportation department needed to agree on the PMS design. It was also explicit that
the transportation manager was going to work with the new PMS, not only as a user but
also as a future preparer of the information. Previous studies have focused on the difficul-
ties of selecting and interpreting appropriate performance metrics in more complex settings
(Cavalluzzo and Ittner 2004; Chenhall and Morris 1995). This study demonstrates how,
even in settings that are relatively straightforward in terms of modeling operational pro-
cesses and measuring outcomes, the construction of enabling accounting information at an
operational level involves detailed exchange and integration of knowledge.
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The contribution of this study is to provide a more nuanced understanding of how
experimentation with prototypes can be effective for the development of enabling PMS.
Knowledge integration (D’Adderio 2001) and experimentation (Thomke et al. 1998) are
important for innovation, and user participation is important for the adoption of account-
ing innovations (McGowan and Klammer 1997; Abernethy and Bouwens 2005). But the
accounting literature has little to say about facilitating the process of involving users,
exchanging knowledge, integrating it in new accounting information, and experimenting to
make it enabling accounting information.

This study documents several ways in which prototypes can be used to induce experi-
mentation and knowledge integration in the development process of enabling accounting
information. The first is representing knowledge, in that experimentation requires partici-
pants to represent their knowledge in terms of a prototype of the PMS under develop-
ment. A prototype constitutes an ‘‘object’’ used to generate and answer questions, with the
results becoming embedded into the next version of the prototype system. Then learning
and transforming knowledge can occur, because by explicating knowledge in the form of
prototypes, individuals identify and learn about their differences and interdependencies.
The identification and resolution of differences in understanding may happen in several
rounds of experimentation, whereby transformed knowledge becomes incorporated in a
new version of an experimental prototype, which may lead to new questions and discus-
sions. Furthermore, these characteristics are reinforced by experimentation with contextu-
alized data. The use of real data from actual information systems increases the depth and
specificity with which users need to represent their knowledge and learn from each other.
In particular, these data are likely to lead to the discovery of more differences and inter-
dependencies, and this is also represented in Figure 1.

The representation, learning, and transformation of knowledge also becomes more
compelling when there is joint ownership of experimentation and user reporting. Joint
ownership indicates that both accountants and nonaccountants need to reach a common
understanding and agreement on the conceptualization and actual implementation of the
PMS. This requires the different functions involved to express their knowledge in more
detail, to consider more carefully the knowledge brought forward by others, and to put
more energy into convincing, listening, and looking for a solution. That is why we expect
that joint ownership reinforces the characteristics of effective knowledge integration. In
particular, joint ownership is likely to lead to enhanced knowledge transformation, and
this is also represented in Figure 1. User reporting means that a nonaccounting user will
prepare performance measurement information. As a result, the user needs to better
understand the new information and is likely to put in more effort to influence outcomes
so that the information is relevant and justifies the time required for preparation.

A second (albeit smaller) contribution of this study is to document an actual PMS for
managing transportation costs, based on variance analysis. This has received little atten-
tion in the literature, with Gaffney, Gladkikh, and Webb 2007 as a notable exception. To
the extent that variance analysis has been addressed in the literature, the emphasis has
been on manufacturing settings. For example, Emsley (2001) investigates how variance
analysis can improve problem solving, using a longitudinal case study in a manufacturing
company; Balakrishnan and Sprinkle (2002) discuss an approach for teaching variance
analysis in connection with capacity costing, using a manufacturing setting; textbooks by
Horngren, Bhimani, Datar, and Foster 2005 and Drury 2004 provide teaching examples in
manufacturing. The application of variance analysis to other kinds of activities is relatively
unexplored (Gaffney et al. 2007). However, there are conceptual differences between man-
ufacturing and transportation, such as the basis for establishing the ‘‘standard cost’’ in
transportation, the ‘‘unit’’ for measuring volume (kilometers, pallets, truckloads), and dis-
tinct ways to disaggregate the overall variance into separate components. The study by
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Gaffney et al. (2007) demonstrates that the conceptualization of variance analysis of distri-
bution costs depends on specific operational characteristics, such as the presence of a net-
work of plants and warehouses, and the possibility of using alternative modes of
transportation (trucks and rail) and alternative carriers. Ernst & Whinney (1983) provides
another exception, describing an example of variance analysis of transportation costs,
which includes a cost variance analysis due to mix changes (i.e., full truckloads versus less-
than-full truckloads).

This study has a number of limitations. It is difficult to draw empirical generalizations
from a single case study, even though it is based on hundreds of observations. We paid
close attention to comparing observations in this particular case with theoretical notions
about experimentation, user participation, and knowledge integration, thus striving for
theoretical generalization. We suggest that the following characteristics, which formed the
theoretical starting point for the current study, may be particularly relevant for theoretical
generalization: a focus on operations close to the shop floor, an enabling intent for new
accounting information, room for experimentation, and the need for user participation
and cross-functional knowledge integration. We also acknowledge that action research
may have limitations in terms of possible biases (e.g., selective perception and interpreta-
tion). However, we are confident that our account accurately describes the development
process and the resulting PMS and that the study’s validity is high regarding the analysis
of prototypes as integrating devices. Not only were we able to collect diverse types of
qualitative data (e.g., notes from interviews and meetings, data from information systems,
documents, and emails), but more importantly, being involved as action researchers pro-
vided several strengths (Jönsson and Lukka 2007). First, by being actively involved in the
development of the PMS, we obtained firsthand information on the process, including:
who participated, how people reacted to prototypes, which questions were raised, what
information was exchanged, what changes to a particular version of a prototype were pro-
posed, and which data could be found in which information system. Second, we achieved
strong involvement from organizational members. They expected results that were of prac-
tical relevance, and this expectation provided an incentive to be involved and spend time
with the researchers. Participants were engaged, challenged ideas, and provided feedback
on results. Third, this type of action research allowed an empirical test of ideas imple-
mented at an actual organization. We could answer questions such as: Was the developed
system for managing the cost of transportation considered useful? Was a process of experi-
mentation effective? Did the PMS remain in use?

A suggestion for future research is to more fully develop the understanding of experi-
mentation by investigating the approach in other empirical contexts and to pose additional
questions, such as: What are the antecedents of a development process of experimentation
with prototypes? What are the consequences, in terms of performance? Researching such
questions may require gathering more standardized, less in-depth data (qualitative and
quantitative). Future research could also look for connections with positive research
themes. Experimentation as it is developed in this study is about utilizing knowledge dis-
persed across different employees and functional areas in order to create a more valid
PMS. Doing so is not trivial, even in relatively simple operational settings (Ahrens and
Chapman 2004; Lillis 2002). We sought to better understand how PMS development can
be conducted effectively from the perspective of enabling PMS. However, we can look at
the creation of a more valid PMS from an agency perspective: better quality performance
measures can be seen as reducing measurement error, which is related to organizational
design choices (Abernethy, Bouwens, and van Lent 2004; Moers 2006). Moers (2006)
investigates the relationship between the quality of financial performance measures and the
extent of delegation of decision rights. Delegation provides the agent with more degrees
of freedom to make tradeoffs, making it more appropriate to use aggregate financial
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measures rather than specific nonfinancial measures. However, this requires the aggregate
measures to have good measurement properties. Moers finds that if financial performance
measures have good measurement properties, then using these measures for incentive pur-
poses increases delegation. We did not frame our research in this light, but experimenta-
tion might also be an antecedent to reduced measurement error and organizational design
choices. Experimentation with a performance measure, to the extent it reduces measure-
ment error, may also be associated with more delegation of the trade-offs that are encom-
passed by that measure. This may also apply to detailed activities lower in the
organization. For example, a more valid measure of on-time delivery may be associated
with more freedom for managers to execute activities to achieve a particular performance
objective for delivery activities. Future research into development processes of PMS could
investigate such connections between the enabling and controlling objectives of accounting
systems.

To conclude, while user participation and cross-functional knowledge integration
involving accountants and operations managers is difficult, it is vital for the development
of enabling accounting information. This study provides further insights into how such
processes may be conducted effectively. Developing enabling accounting information is a
multidisciplinary endeavor, and experimentation with prototypes may enable knowledge
integration for developing enabling accounting information.

References

Abernethy, M. A., and J. Bouwens. 2005. Determinants of accounting innovation implementation.

Abacus 41 (3): 217–40.

Abernethy, M. A., J. Bouwens, and L. van Lent. 2004. Determinants of control system design in

divisionalized firms. The Accounting Review 79 (3): 545–70.

Adler, P. S., and B. Borys. 1996. Two types of bureaucracy: Enabling and coercive. Administrative

Science Quarterly 41 (1): 61–89.

Ahrens, T. A., and C. S. Chapman. 2002. The structuration of legitimate performance measures and

management: Day-to-day contests of accountability in a U.K. restaurant chain. Management

Accounting Research 13: 151–71.

Ahrens, T. A., and C. S. Chapman. 2004. Accounting for flexibility and efficiency: A field study of

management control systems in a restaurant chain. Contemporary Accounting Research 21 (2):

271–301.

Ahrens, T. A., and C. S. Chapman. 2006. Doing qualitative field research in management account-

ing: Positioning data to contribute to theory. Accounting, Organizations and Society 31 (8): 819–

41.

Anderson, S. W. 1995. A framework for assessing cost management system changes: The case of

activity-based costing implementation at General Motors, 1986–1993. Journal of Management

Accounting Research 7: 1–65.

Anderson, S. W., and K. Sedatole. 1998. Designing quality into products: The use of accounting

data in new product development. Accounting Horizons 12 (3): 213–33.

Anderson, S. W., and S. M. Young. 1999. The impact of contextual and process factors on the eval-

uation of activity-based costing systems. Accounting, Organizations and Society 24 (7): 525–59.

Atkinson, A. A., and W. Shaffir. 1998. Standards for field research in management accounting.

Journal of Management Accounting Research 10: 41–68.

Balakrishnan, R., and G. B. Sprinkle. 2002. Integrating profit variance analysis and capacity costing

to provide better managerial information. Issues in Accounting Education 17 (2): 149–61.

Bechky, B. A. 2003. Sharing meaning across occupational communities: The transformation of

understanding on the production floor. Organization Science 14 (3): 312–30.

Carlile, P. R. 2002. A pragmatic view of knowledge and boundaries: Boundary objects in new

product development. Organization Science 13 (4): 442–55.

732 Contemporary Accounting Research

CAR Vol. 28 No. 2 (Summer 2011)



Carlile, P. R. 2004. Transferring, translating, and transforming: An integrative framework for

managing knowledge across boundaries. Organization Science 15 (5): 555–68.

Cavalluzzo, K. S., and C. D. Ittner. 2004. Implementing performance measurement innovations:

Evidence from government. Accounting, Organizations and Society 29 (3–4): 243–67.

Chapman, C. S. 1998. Accountants in organisational networks. Accounting, Organizations and

Society 23 (8): 737–66.

Chapman, C. S., and L.-A. Kihn. 2009. Information system integration,

enabling control and performance. Accounting, Organizations and Society 34 (2): 151–69.

Chenhall, R. 2008. Accounting for the horizontal organization: A review essay. Accounting,

Organizations and Society 33 (4–5): 517–50.

Chenhall, R., and K. J. Euske. 2007. The role of management control systems in planned organiza-

tional change: An analysis of two organizations. Accounting, Organizations and Society 32 (7–8):

601–37.

Chenhall, R., and K. Langfield-Smith. 1998. Factors influencing the role of management accounting

in the development of performance measures within organizational change programs.

Management Accounting Research 9 (4): 361–86.

Chenhall, R., and D. Morris. 1995. Organic decision and communication processes and management

accounting systems in entrepreneurial and conservative business organizations. Omega 23 (5):

485–97.

Coghlan, D. 2001. Insider action research projects: Implications for practising managers.

Management Learning 32 (1): 49–60.

Coughlan, P., and D. Coghlan. 2002. Action research for operations management. International

Journal of Operations and Production Management 22 (2): 220–40.

D’Adderio, L. 2001. Crafting the virtual prototype: How firms integrate knowledge and capabilities

across organisational boundaries. Research Policy 30 (9): 1409–24.

Davila, A., and D. Oyon. 2008. Cross-paradigm collaboration and the advancement of management

accounting knowledge. Critical Perspectives on Accounting 19 (6): 887–93.

Davis, F. D., and V. Venkatesh. 2004. Toward preprototype user acceptance testing of new

information systems: Implications for software project management. IEEE Transactions on

Engineering Management 51 (1): 31–46.

Dent, J. F. 1991. Accounting and organizational cultures: A field study of the emergence of a new

organizational reality. Accounting, Organizations and Society 16 (8): 705–32.

Derfuss, K. 2009. The relationship of budgetary participation and reliance on accounting

performance measures with individual-level consequent variables: A meta-analysis. European

Accounting Review 18 (2): 203–39.

Drury, C. 2004. Management and cost accounting, 6th ed. London: Thomson Learning.

Dubois, A., and L.-E. Gadde. 2002. Systemic combining: An abductive approach to case research.

Journal of Business Research 55 (7): 553–60.

Eisenhardt, K. M., and J. A. Martin. 2000. Dynamic capabilities: What are they? Strategic

Management Journal 21 (10–11): 1105–21.

Emsley, D. 2001. Redesigning variance analysis for problem solving. Management Accounting

Research 12: 21–40.

Emsley, D. 2005. Restructuring the management accounting function: A note on the effect of role

involvement in innovativeness. Management Accounting Research 16: 157–77.

Eraut, M. 2007. Learning from other people in the workplace. Oxford Review of Education 33 (4):

403–22.

Ernst & Whinney. 1983. Transportation accounting and control: Guidelines for distribution and

financial management. New York: The National Association of Accountants, and Oak Brook,

IL: The National Council of Physical Distribution Management.

Eva, M. 2001. Requirements acquisition for rapid applications development. Information &

Management 39 (2): 101–07.

Prototypes to Induce Experimentation and Knowledge Integration 733

CAR Vol. 28 No. 2 (Summer 2011)



Ezzamel, M., S. Lilley, and H. Willmott. 2004. Accounting representation and the road to

commercial salvation. Accounting, Organizations and Society 29 (8): 783–813.

Free, C. 2007. Supply-chain accounting perspectives in the UK retail sector: Enabling or coercive

collaboration? Contemporary Accounting Research 24 (3): 897–933.

Frow, N., D. Marginson, and S. Ogden. 2005. Encouraging strategic behaviour while maintaining

management control: Multi-functional project teams, budgets, and the negotiation of shared

accountabilities in contemporary enterprises. Management Accounting Research 16: 269–92.

Fry, T., D. C. Steele, and B. A. Saladin. 1995. The role of management accounting in the

development of a manufacturing strategy. International Journal of Operations and Production

Management 15 (12): 21–31.

Gaffney, K., V. Gladkikh, and R. A. Webb. 2007. A case study of a variance analysis framework

for managing distribution costs. Accounting Perspectives 6 (2): 167–90.

Galbraith, J. 1973. Designing complex organizations. Reading, MA: Addison-Wesley.

Gordon, V. S., and J. M. Bieman. 1994. Rapid prototyping: Lessons learned. IEEE Software 12 (1):

85–95.

Gosselin, M. 2007. A review of activity-based costing: Technique, implementation, and

consequences. In Handbook of management accounting research, ed. C. S. Chapman,

A. G. Hopwood, and M. D. Shields, 641–71. Oxford, UK: Elsevier.

Hedberg, B., and S. Jönsson. 1978. Designing semi-confusing information systems for organizations

in changing environments. Accounting, Organizations and Society 3 (1): 47–64.

Horngren, C. T., A. Bhimani, S. M. Datar, and G. Foster. 2005. Management and cost accounting,

3rd ed. Harlow, UK: Pearson Education.

Hunton, J. E., and J. D. Beeler. 1997. Effect of user participation in systems development:

A longitudinal field experiment. MIS Quarterly 21 (4): 359–88.

Ittner, C. D., and D. F. Larcker. 2003. Coming up short on nonfinancial performance measurement.

Harvard Business Review 81 (11): 88–95.
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