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a b s t r a c t
Suitable and valid operational performance metrics are important means to translate an organization’s
strategy into action. However, developing high-quality operational metrics is challenging because such
metrics need the right degree of context speciﬁcity to be meaningful to the managers and employees who
will use them. We investigated whether managers consider metrics that have been co-developed with
operational employees to be of higher quality and, in turn, whether they use these metrics more—and
whether this use is linked to greater employee job performance. On the basis of self-determination
theory, we investigated if different uses of performance metrics have different effects. We surveyed
86 pairs of operational employees and their immediate managers in various jobs and industries and
tested our hypotheses with structural equation modeling. Results showed that when employees were
involved in the development of performance metrics, managers perceived the metrics to be of better
quality and employed those metrics more for evaluating and rewarding employees. Moreover, we found
employees’ performance was only higher when the metrics were used for evaluation purposes. We found
no effect for using the metrics for monetary compensation or nonmonetary rewards. In sum, this study
demonstrates that employee participation in the development of performance metrics has beneﬁcial
effects on the metrics’ quality, and shows that the subsequent effect on job performance depends on
how these metrics are used. We discuss implications for managers who want to ensure that the effect on
employee job performance is positive when they involve employees in the development of operational
performance metrics.
© 2016 Elsevier Ltd. All rights reserved.

1. Introduction
A critical function of contemporary performance measurement
systems is the translation of strategies into operational terms
(Evans, 2004; Franco-Santos et al., 2007, 2012; Ho et al., 2014;
Melnyk et al., 2004). Here, “operational” refers to activities performed by work-ﬂoor employees in line positions, such as operators
and professionals. These individuals are directly involved in creating the actual products and/or services of the organization, whether
they are operators in a factory, on-site construction workers,
doctors working with patients, or university professors teaching
classes.
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(M.J.F. Wouters), c.p.m.wilderom@utwente.nl (C.P.M. Wilderom).
http://dx.doi.org/10.1016/j.mar.2016.10.001
1044-5005/© 2016 Elsevier Ltd. All rights reserved.

Our focus on operational employees and their ﬁrst-line supervising managers is a distinguishing feature of this study. The work
of operational employees is often context-speciﬁc (McKinnon and
Bruns, 1992), and the peculiarities of the work present challenges to
designing performance metrics that are valid, suitable, and meaningful quantiﬁed indicators of strategically relevant work activities
(Hopp et al., 2009; Jordan and Messner, 2012; Lillis, 2002). Highquality operational performance metrics need to consider key
details of the idiosyncratic aspects of how work is carried out,
such as links between activities, reasonable standards in a particular context, resources used for the activities, and ways particular
events are recorded and generate data (Wouters and Roijmans,
2011).1

1
For example, in a case study on developing operational performance metrics,
Groen et al. (2012) describe how one intricacy for designing a meaningful performance measure of electricity use in a production department was the exclusion of
the battery charging station for the forklift trucks, because its electricity use could
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Prior research has looked at various approaches companies take
to deal with poor representational qualities of operational performance metrics. Some ﬁrms use metrics in combination with
subjective performance evaluation (Gibbs et al., 2004), while others try to improve their measurement system, for instance by
integrating it with other management systems or adding weights
to the metrics (Lillis, 2002). Managers may adopt ﬂexible ways
of using indicators once they are in place (Jordan and Messner,
2012; Jørgensen and Messner, 2010), and combine these with
complementary information (Hall, 2010). Research has shown
that performance metrics become more valid and transparent
to managers when these metrics include operational knowledge
(Englund and Gerdin, 2015), and the current study assumes that
operational employees know more operational details than their
managers. Therefore, employee participation in the development
of performance metrics can help in constructing more valid, suitable, and meaningful representations of operational performance.
We investigate whether performance metrics that have been
co-developed with employees are related to employee job performance, and whether this relationship is mediated by the quality of
the metrics—as judged by the managers—and by managers’ subsequent use of those metrics.
Employee participation—in the broadest sense—is a popular
research theme in the ﬁeld of management accounting (e.g., De
Baerdemaker and Bruggeman, 2015; Derfuss, 2009; Jansen, 2015;
Kruis and Widener, 2014; Webb et al., 2010). This paper focuses on
employee participation in the development of performance metrics (PM participation), a topic that is increasingly examined in the
management accounting literature. Research has shown participation may provide various beneﬁts for individuals and organizations
(Abernethy and Bouwens, 2005; De Haas and Algera, 2002; Groen
et al., 2012; Hunton and Gibson, 1999; Kleingeld et al., 2004; Li and
Tang, 2009; Wouters and Wilderom, 2008). Several studies have
speciﬁcally focused on the performance effects of PM participation and found it can increase performance, sometimes indirectly
(Abernethy and Bouwens, 2005; Groen et al., 2012, 2016; Hunton
and Gibson, 1999; Kleingeld et al., 2004). However, all of these studies have investigated the relationship between PM participation and
performance from the perspective of the participating individuals. Thus far, no study has provided insights as to what superiors
think about such co-developed PMs and how they could use PMs
to stimulate better employee performance.
This study contributes to the existing literature by investigating how employee job performance can be improved by involving
operational employees in developing their own performance metrics. We focus on a different level in the organization: operational
employees and their managers (i.e., ﬁrst-line supervisors) rather
than managers and the next higher level managers. Moreover, we
focus on different roles: the reactions of the supervising managers rather than the reactions of participating individuals to
involvement in the development of operational performance metrics. Investigation of the reactions of the supervising managers is
important because eventually management makes decisions about
giving employees the opportunity to participate in developing

not be inﬂuenced by the employees. As another example, a performance measure
for on-time grading of examinations in a university context could be complicated by
many operational peculiarities that would have to be incorporated in the metrics,
such as: What does on-time mean and how can it be measured if, for a given course,
an individual student’s ﬁnal grade can only be determined and reported after that
student has handed in a ﬁnal assignment, but the deadline for that assignment has
been set several weeks after students have taken the written examination for that
course? What counts as the compliance date—the date on which grades are unofﬁcially published on-line by the lecturer? Or is it the date on which the lecturer sends
the grades to Dean’s the ofﬁce, or the date on which that ofﬁce is able to enter those
grades into the ofﬁcial system?

performance metrics, and about using the metrics to incentivize
employees. The present research could help managers make better decisions in that regard. It investigates operational performance
measurement through a behavioral lens and focuses on participation, different uses of the metrics, and employee job performance.
Thereby it heeds the call to include behavioral theories in accounting research (Merchant et al., 2003), and builds upon recent insights
that the impact of performance metrics depends upon how the metrics are used (e.g., Franco-Santos et al., 2012; Marginson et al., 2014;
Van Veen-Dirks, 2010). This paper reports on whether involving
employees in metrics development can increase managers’ perceptions of the quality of performance metrics (PM quality), and how
these metrics can be best used to increase employee job performance. We argue that managers should integrate the job-speciﬁc
knowledge of operational employees into the performance metrics through employee participation. Such participation may lead
to metrics that more aptly reﬂect the job performance of operational employees and, when used by managers in an appropriate
way, may boost employees’ job performance. We test three types of
uses of these performance metrics as mediators in the relationship
between PM participation and employee job performance.
Besides the overall contribution outlined above, the model
tested in this study also aims to make two other contributions. First,
the model focuses on PM participation as an antecedent of the perceived quality of the metrics. We acknowledge that managers could
be concerned that participation may create difﬁculties (it may, for
example, lead to disagreement and conﬂict, and may also consume much time) and that employees might use their knowledge
to construct metrics that are more advantageous to themselves. We
develop a nuanced argument as to why, nevertheless, both employees and managers may want to adopt PM participation to improve
the validity of the operational performance metrics and to increase
their sensitivity, precision, and veriﬁability. Therefore, in our model
these measurement properties are not exogenously given, but are
shaped in the development of the performance metrics. We test
the theoretical model with survey data from pairs of managers and
their subordinates from various operational types of jobs, organizations, and industries, and in line with the prediction, we ﬁnd that
PM participation of employees improves measurement properties
as perceived by managers. Also, as expected, we ﬁnd that managers
make more use of the performance metrics to reward and evaluate
employees when they perceive the metrics to be of better quality.
For the second additional contribution, we investigate consequences of perceived quality of performance metrics in more detail
by examining three types of use of PMs by managers and, in turn,
their differential effects on job performance. These types of use
concern the importance of PMs for monetary compensation, nonmonetary rewards, and evaluation purposes. For this, we draw on
the distinction between tangible rewards and verbal rewards that
is central in research using self-determination theory (Cameron
and Pierce, 1994; Deci et al., 1999a). Tangible rewards are concrete
and explicit incentives that “are frequently offered to people as an
inducement to engage in a behavior in which they might not otherwise engage” (Deci et al., 2001a, p. 4). We distinguish two different
types of tangible rewards, and so our model includes the use of PMs
for monetary compensation (such as salary increases or bonuses)
and the use of PMs for nonmonetary rewards (such as increasing the
chances of promotion). Using PMs in relation to verbal rewards
means that PMs are brought up in expressions of appreciation
and provide employees with information that helps them in their
work. We include in our model the use of PMs for evaluation purposes, which refers to their use in performance evaluations, ofﬁcial
performance ratings, and periodic discussions. The use of PMs for
evaluation purposes focuses on substantive discussion about what
has been driving performance and which actions could be taken,
whereby PMs inform this process: “In the periodic evaluation, the
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production manager and the superior discuss the functioning of
the production department and the situation in which the department operates with the help of a set of performance measures” (Van
Veen-Dirks, 2010, p. 142).
We draw on self-determination theory to develop differential
hypotheses about the performance consequences of the three uses
of PMs. A key theme of self-determination theory is that the use
of performance metrics for incentivizing employees is not without problems, because providing incentives may have no or even a
negative effect on performance (Ashton, 1990; Bonner et al., 2000;
Bonner and Sprinkle, 2002; Fessler, 2003; Kunz and Linder, 2012;
Kunz and Pfaff, 2002; Speklé and Verbeeten, 2013; Wong-On-Wing
et al., 2010). Our study is unique in investigating the potentially offsetting performance effects of using metrics toward three different
purposes: for monetary compensation, for nonmonetary rewards,
and for evaluation. Prior studies on the relationship between incentives and performance typically studied very speciﬁc and often
experimental situations. In contrast, this study focuses on a broad
sample of employees. In line with the hypotheses, we ﬁnd that
PM participation by operational employees has positive job performance effects if the resulting high-quality performance metrics
are used for evaluation purposes. We ﬁnd no relationship with
employee job performance if the performance metrics are used
for monetary compensation or nonmonetary rewards, which challenges the almost universal belief in the positive effects of creating
incentives based on using performance metrics.
2. Theory and hypotheses
This study investigates how involving operational employees in
developing performance metrics can lead to better employee job
performance. It speciﬁcally looks at how PM participation improves
managers’ perceived quality of operational performance metrics
and how, in turn, managers use such metrics in various ways with
the aim of elevating employee job performance. Fig. 1 summarizes
the study’s model and includes deﬁnitions of the constructs. This
section introduces the model and explains how it draws on selfdetermination theory.
2.1. PM participation, PM quality, and use of PMs
We investigate managers’ perceptions of the quality of operational performance metrics (PM quality) after employees have
participated in developing them. Performance metrics are quantitative expressions of how the operational employees have conducted
their tasks. Examples are client satisfaction, process efﬁciency,
timeliness, and quality of work completed. PM quality concerns
measurement properties of the operational performance metrics
and we deﬁne it as the extent to which managers ﬁnd the performance metrics to be sensitive to the actions of their employees,
precise in measuring relevant aspects of their employees’ performance, and veriﬁable (see Fig. 1 for deﬁnitions of all the constructs).
We deﬁne the construct “employee participation in developing performance metrics,” or PM participation, as the extent of inﬂuence
employees feel they have had on the design of the performance
metrics they are measured by. PM participation encompasses the
employees’ inﬂuence on the development of all aspects of performance metrics during all the phases: design, implementation,
and maintenance of the metrics (Bourne et al., 2000; Kennerley
and Neely, 2003; Neely et al., 1997, 2002). PM participation goes
far beyond the setting of targets: employees may inﬂuence many
design factors, including the conceptualization of the metrics,
identifying required data, adapting IT systems, designing graphs
and tables, and even producing the periodic performance reports
(Groen et al., 2012). PM participation is distinct from the interactive
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use of existing performance measurement systems, which has been
regularly investigated in the literature (e.g., Bisbe and Otley, 2004;
Henri, 2006; Koufteros et al., 2014; Widener, 2007). The interactive
use of performance metrics refers to how managers and employees
use existing PMs in their communication (Ferreira and Otley, 2009),
whereas PM participation is about how managers and employees
work together to design and implement a new or modiﬁed PMs.
PM participation involves information sharing between subordinates and superiors (Shields and Shields, 1998). Employees are
assumed to have better knowledge about operational practices
and processes than their managers (Kim et al., 2014), and during
the PM participation process, employees may communicate some
of this job-speciﬁc information and incorporate it into the metrics (Chow et al., 1988; Merchant, 1981; Nouri and Parker, 1998;
Shields and Shields, 1998; Wouters and Roijmans, 2011). However, as not all PM participation initiatives are successful (Kruis and
Widener, 2014), some managers may be reluctant to try to improve
the performance metrics by involving employees in the metrics’
development. They could be concerned that participation could be
time-consuming and that it may lead to disagreement and conﬂict (Poon et al., 2001). Alternatively, in line with the traditional
economics-based view, they may be afraid employees would use
such an opportunity to inﬂuence the development of new performance metrics in a direction that only beneﬁts them. Managers
might fear that the performance metrics will be useful and insightful only for the employees, but make the performance of employees
less transparent for managers, or even favorably biased. Examples of such reasoning can be found in the budgeting literature, in
which budgetary participation is traditionally seen as an important
antecedent of budgetary slack. De Baerdemaker and Bruggeman
(2015) provide a recent overview this literature.
Several counterarguments suggest that managers do not have to
be overly concerned about employee participation. First, the degree
to which operational employees may affect the shape and content of the performance metrics is limited. Maintaining congruence
between the performance metrics and the organizational strategy
remains the task of management, and managers can preserve this
congruence by setting boundaries as part of the PM participation
process. For example, they might deﬁne the strategic priorities the
performance metrics should reﬂect (Groen et al., 2012) or take part
in the development process to ensure the co-developed performance metrics align with the organization’s strategy. Moreover,
managers also have private information, and employees do not
know exactly what managers know and do not know. This lack of
knowledge limits how much information employees can keep private and use to their advantage (cf., the economic models of Baiman
and Evans, 1983; Christensen, 1982; Penno, 1984).
More fundamentally, we propose that employees have limited interests in abusing PM participation, since good measurement
properties may also be beneﬁcial for the employees themselves
(Jordan and Messner, 2012).2 Employees need sensitive performance metrics because they want their work efforts to be
recognized and therefore reﬂected in these metrics, especially
when they are performing well. Hence, we argue that employees
beneﬁt from sensitive metrics in that they may prefer performance
metrics that recognize good performance and that do not disclose
bad performance. A similar argument can be made for the precision of the performance metrics. Employees (who are typically
assumed to be risk-averse) do not want noisy metrics that occasionally attribute windfalls to them but at other times blame them

2
Jordan and Messner (2012) investigated managers’ reactions to the quality of
performance metrics used by top management to assess the managers’ performance.
Nonmanagerial employees are likely to have similar reactions to the ways in which
their performance is being measured.
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H2

H1
PM participation

+

PM quality

Use of PMsa

+
Use of PMs for
monetary
compensation

Use of PMs for
nonmonetary
rewards

Use of PMs for
evaluation
purposes

H3
H4 0
0
H5
+

Employee job
performance

Construct short name
PM participation

Construct definition
The extent of influence employees feel they have had on the design of the
performance metrics they are measured by
PM quality
The extent to which managers find the performance metrics to be sensitive to
the actions of their employees, precise in measuring relevant aspects of their
employees’ performance, and verifiable
Use of PMsa
The extent to which managers find it important to use the metrics for monetary
compensation, nonmonetary rewards, and evaluation purposes
Use of PMs for monetary compensation The extent to which managers find the performance metrics to be important for
giving their employees salary increases, bonuses, or extras
Use of PMs for nonmonetary rewards
The extent to which managers find the performance metrics to be important for
increasing their employees' chance of promotion or authority within the
organization
Use of PMs for evaluation purposes
The extent to which managers find the performance metrics to be important in
performance evaluations, official performance ratings, and periodic
discussions
Employee job performance
The extent to which employees meet their job requirements according to their
manager
a

Use of PMs is a second-order construct
Fig. 1. Hypothetical model and construct deﬁnitions.

for bad performance they could not prevent. Employees also ﬁnd
veriﬁability or transparency to be a desirable property, as they will
be unlikely to want their performance to be assessed with metrics containing questionable, untrustworthy data that cannot be
checked (Englund and Gerdin, 2014; Jordan and Messner, 2012).
Furthermore, employees are generally more honest in participation situations than would be expected on the basis of agency
theory (Brown et al., 2009; De Baerdemaker and Bruggeman, 2015).
Also, employees’ preferences for fairness may reduce the risk of
getting inferior metrics out of a participation process. First, the
participation process in itself increases employees’ perceived fairness (Derfuss, 2009; Lau and Tan, 2005, 2006; Thibaut and Walker,
1975; Wentzel, 2002), making employees less likely to game the
system because people tend to respond in a reciprocal way (Fehr
and Falk, 2002; Fehr and Gächter, 2000; Langevin and Mendoza,
2013; Williamson, 2008). Second, since employees perceive highquality performance metrics to be fairer (e.g., Burney et al., 2009;
Langevin and Mendoza, 2013), their preferences for having a fair
evaluation system in place will likely lead them to develop better
quality performance metrics—also in the eyes of their managers. In
other words, we argue that employees prefer to be involved in the
development of performance metrics to improve the measurement
properties rather than risk the imposition of metrics that poorly
reﬂect the operational characteristics of their work. If employees
do not participate, managers could use performance metrics that
have inferior measurement properties, with low sensitivity to the
employees’ improvement efforts, high noise, and a basis in inappropriate data.
The preceding reasoning suggests that both employees and
managers may beneﬁt from better performance metrics, and the
quality of performance metrics is therefore likely to increase when

they develop the metrics together. If the resulting performance
metrics are indeed of higher quality, the information from these
metrics will be more valuable, and managers are more likely to use
the metrics for various purposes, such as rewarding and evaluating
employees (Banker and Datar, 1989; Feltham and Xie, 1994; Gibbs
et al., 2009; Holmström, 1979; Van Veen-Dirks, 2010). We deﬁne
use of PMs as the extent to which managers ﬁnd it important to
use the metrics for monetary compensation, nonmonetary rewards,
and evaluation purposes. Use of PMs is a second-order construct that
is reﬂected by three ﬁrst-order constructs (see Fig. 1): use of PMs
for monetary compensation is the extent to which managers ﬁnd
the performance metrics to be important for giving their employees salary increases, bonuses, or extras; use of PMs for nonmonetary
rewards is the extent to which managers ﬁnd the performance metrics to be important for increasing their employees’ chances of
promotion or authority within the organization; and use of PMs for
evaluation purposes is the extent to which managers ﬁnd the performance metrics important in performance evaluations, ofﬁcial
performance ratings, and periodic discussions.
In sum we expect:
H1. Managers are more positive about the performance metrics’
quality when employees have had more inﬂuence in their design.
H2. Managers make more use of the performance metrics when
they ﬁnd the performance metrics to be of good quality.
2.2. Self-determination theory and effects of distinct uses of PMs
The idea that incentives should have a positive effect on
employee job performance has long dominated the literature
(Jenkins et al., 1998; Stajkovic and Luthans, 1997, 2003). Agency
theory presumes that employees’ self-interest differs somewhat
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from the interest of the organization, and that control problems
arise because actions are not observable and employees have private information. Therefore, managers should use performance
metrics—imperfect surrogates of behavior—and incentives to make
sure their employees work in a way that contributes to the overall organizational objectives (Jensen and Meckling, 1992). In line
with expectancy theory, agency theory also suggests that people
want to perform better if they expect to receive a reward for good
performance, because better performance will then beneﬁt them
personally (Bonner and Sprinkle, 2002). Moreover, incentives may
serve as screening mechanisms that can help attract more able
employees, because individuals with higher skill levels are more
likely to choose compensation contracts with higher performance
incentives. Sprinkle’s review includes a section of this stream of
research (Sprinkle, 2003, pp. 292–293). Many studies have found
support for the assumption that the use of incentives has a positive
relationship with employee performance (e.g., Banker et al., 2000;
Lazear, 2000; Presslee et al., 2013; Shearer, 2004). We do not discuss these arguments in detail as the contribution of our study lies
elsewhere.
At the same time, many studies ﬁnd no or a negative relationship between the use of incentives and employee performance
(e.g., Bonner et al., 2000; Bonner and Sprinkle, 2002; Fessler, 2003;
Holmås et al., 2010; Speklé and Verbeeten, 2014). We adopt a recent
view of human motivation offered by self-determination theory,
which is becoming increasingly popular also in the management
accounting literature (Christ et al., 2012; De Baerdemaeker and
Bruggeman, 2015; Kunz, 2015; Kunz and Linder, 2012; Kunz and
Pfaff, 2002; Stone et al., 2010; Wong-On-Wing et al., 2010). The theory recognizes that employees’ self-interest does not necessarily
differ from the interest of the organization, because individuals seek to fulﬁll also their personal (often nonmonetary) needs,
such as autonomy or recognition for their competence, and thus
focus more on intrinsic rewards (Hall, 1996, 2004; Segers et al.,
2008).
Self-determination theory sees employee motivation as a continuum from autonomous motivation to controlled motivation
(Ryan and Deci, 2000). Under autonomous motivation, people feel
they have the choice to do something and behave in ways to satisfy their personal needs, whereas under controlled motivation
they feel they are being pressured to act to satisfy an external
demand (Gagné and Deci, 2005; Ryan and Deci, 2000). Employees
who have interesting tasks will already be autonomously motivated to do the tasks that are expected of them, which would
preclude the need for incentives to stimulate them to perform well
(Prendergast, 2008). Worse, giving extrinsic rewards may reduce
autonomous motivation: when managers reward the completion of
a certain task, they signal that the employees’ current involvement
and competence are inadequate or that the task should be seen
as unattractive, because otherwise no extrinsic reward would be
necessary (Bénabou and Tirole, 2003; Frey and Jegen, 2001). Most
probably, employees’ motivation will shift along the continuum
from the autonomous motivation for the required task to controlled
motivation (Bénabou and Tirole, 2003; Deci et al., 1999a; Kunz and
Linder, 2012). This “crowding out” of autonomous motivation is
dangerous, because in the long run controlled motivation is less
powerful than autonomous motivation: once controlled motivation
has gone up at the expense of autonomous motivation, this shift can
hardly be undone (Bénabou and Tirole, 2003; Gneezy et al., 2011).
Thus, the use of incentives can decrease performance (Bénabou and
Tirole, 2003; Deci et al., 1999a; Falk and Kosfeld, 2006; Frey, 1994;
Frey and Jegen, 2001; James, 2005; Lourenço, 2016; Prendergast,
2008; Wong-On-Wing et al., 2010).
To understand how various ways of using performance metrics may have differing effects on autonomous motivation and
eventually employee performance, we must dive a bit deeper into
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self-determination theory.3 The theory views autonomous motivation as a result of three innate psychological needs: the need
for autonomy, relatedness, and competence (Deci and Ryan, 2000;
Ryan and Deci, 2000). The need for autonomy is relevant to the use of
PMs for monetary compensation and the use of PMs for nonmonetary
rewards. People feel less autonomous when they perceive incentives as oppressing and controlling—as is typically the case with
monetary or nonmonetary rewards that are contingent on quantitatively measured performance (Deci et al., 1999a; Fehr and Falk,
2002; Frey and Jegen, 2001). An example is cash bonuses based on
meet or beat targets, or promotion only if one is ranked #1 among
all sales managers on the basis of quarterly sales growth. Hence, use
of PMs for monetary compensation as well as use of PMs for nonmonetary rewards may impede the satisfaction of the need for autonomy
(Drake et al., 2007), thus decreasing the existing autonomous motivation of employees (Christ et al., 2012) and lowering their job
performance. We distinguish monetary compensation from nonmonetary rewards—although both are expected to have basically
the same effects—because nonmonetary rewards are often less concrete and less explicitly anticipated, which implies their harmful
effect on autonomous motivation may be smaller (Gneezy et al.,
2011). Meta-analyses have found mostly an overall negative effect
of tangible rewards on autonomous motivation for interesting tasks
(Deci et al., 1999a, 2001a; Cameron et al., 2001; Cameron and Pierce,
1994; Eisenberger and Cameron, 1996).
The need for competence is also relevant to the use of PMs for
monetary compensation and the use of PMs for nonmonetary rewards.
Using performance measures in these ways provides information
to employees about how well they do relative to others and relative to targets, and receiving such information may help satisfy
the need for competence and hence increase autonomous motivation (Cameron et al., 2005; Deci et al., 1999a). Cameron et al.’s
(2001) meta-analysis has found some evidence for such a positive
relation between tangible rewards and autonomous motivation,
for example, for rewards offered for exceeding others (i.e., relative
performance evaluation) and for uninteresting tasks.4
The needs for relatedness and for competence are relevant in
relation to use of PMs for evaluation purposes. The need for relatedness is satisﬁed through the social interaction that takes place

3
From the beginning, there has been much debate around self-determination theory, especially between the research groups of Deci, on the one hand, and Cameron,
on the other hand. Both groups include mostly the same studies in their samples
for their meta-analyses and, thus, most results are basically the same, at least at the
level of verbal versus tangible rewards, which is relevant for our study. Compare,
for example, Fig. 2 in Eisenberger and Cameron (1996) with Figs. 1 and 2 in Deci
et al. (1999a). However, Deci’s group emphasizes the detrimental effect of extrinsic
rewards on autonomous motivation and eventually performance (Deci et al., 1999a,
1999b, 2001a, 2001b), whereas Cameron’s group mainly emphasizes the situations
in which extrinsic rewards have positive effects on (either autonomous or controlled) motivation and hence performance (Cameron, 2001; Cameron et al., 2001;
Cameron and Pierce, 1994; Eisenberger and Cameron, 1996). Many of these seeming
differences originate from focusing on different measurements of autonomous motivation. For example, the research group of Deci accentuates those results that are
based on measurement of autonomous motivation using “free choice” which means
observing research participants’ time spent spontaneously on the experimental task
after the experiment has “ofﬁcially” ended. Yet, Cameron’s group highlights results
that are based on measurement of autonomous motivation using self-reported task
interest. This focus on different measurements appears to be the main source of
divergence in the overall conclusions that both groups underscore.
4
Eisenberger et al. (1999) argue that also the need for autonomy may be fulﬁlled
by tangible rewards. Their arguments rely on the notion of “locus of control,” which
they see as a manifestation of autonomy. However, we agree with Deci et al. (1999b)
that autonomy does not regard “locus of control” but “locus of causality.” Locus of
causality is “the degree to which people experience their behavior to be volitional
and freely chosen rather than coerced or seduced by desired outcomes” (Deci et al.,
1999b; p. 693), which is similar to autonomy. Conversely, locus of control concerns
the informational aspect of rewards, and hence should be seen as a prerequisite for
the fulﬁllment of the need for competence rather than for autonomy.
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during the evaluation (Kunz and Linder, 2012). The satisfaction of
the need for relatedness is likely to increase the employee’s existing autonomous motivation, and, in turn, raise the employee’s job
performance. The need for competence is satisﬁed during the substantive discussion and evaluation of performance, because in such
discussions performance metrics are seen as informational (Deci
et al., 1999a; Fehr and Falk, 2002; Frey and Jegen, 2001). In turn,
satisfaction of the need for competence is likely to boost employees’
autonomous motivation, and consequently may raise employees’ job performance. Correspondingly, meta-analyses show that
autonomous motivation increases when verbal rewards are used
(Deci et al., 1999a; Eisenberger and Cameron, 1996). By verbal
rewards they mean mainly positive feedback (Deci et al., 1999a),
which has similarities with the operationalization of our PMs for
evaluation purposes, although the evaluations themselves may not
necessarily be positive or favorable. Meta-analyses have found an
overall positive effect of verbal rewards on autonomous motivation (Deci et al., 1999a, 2001a; Cameron et al., 2001; Cameron and
Pierce, 1994; Eisenberger and Cameron, 1996).
The studies included in meta-analyses were all experiments,
mainly in educational settings. It is unclear whether we should
expect similar ﬁndings in the average daily work life as is under
investigation in the current study, in particular because in daily life
there is likely a high diversity of how interesting tasks are and, thus,
how much initial autonomous motivation will be present. Rewards
may be positive for non-interesting tasks (Cameron et al., 2001),
which is consistent with the classical agency theory argument. All
in all, it seems safe to expect that in certain circumstances, extrinsic rewards may have positive effects on employee job performance
and in other circumstances the effect may be negative. Hence, we
formulate null hypotheses for the effects of use of PMs for monetary
compensation and use of PMs for nonmonetary rewards on employee
job performance (H3 and H4). The literature is less divided about the
expected effects of using performance metrics for evaluation purposes. Such use is expected to maintain or increase autonomous
motivation and consequently employee job performance (H5).
H30 . There is no effect on job performance of employees when
managers use the performance metrics for giving monetary compensation.
H40 . There is no effect on job performance of employees when
managers use the performance metrics for giving nonmonetary
rewards.
H5. The job performance of employees is higher when managers
use the performance metrics for evaluation purposes.
Overall, H1–H5 point toward the expectation that PM participation leads to better employee job performance if the performance
metrics are used for evaluation purposes, whereas there is no clear
expectation with regard to job performance effects of their use for
monetary compensation or nonmonetary rewards. Therefore, we
also hypothesize:
H60 . No indirect relationship exists between PM participation
and employee job performance via PM quality and use of PMs for
monetary compensation.
H70 . No indirect relationship exists between PM participation
and employee job performance via PM quality and use of PMs nonmonetary rewards.
H8. A positive indirect relationship exists between PM participation and employee job performance via PM quality and use of PMs
nonmonetary rewards.

3. Method
Because publicly available archival data for testing the hypotheses are not available, we collected our own data, using a survey
method and following the framework of Van der Stede et al. (2005)

for assessing the quality of survey research. This framework divides
the requirements for survey research into ﬁve categories. First,
researchers should have a speciﬁc research objective in mind to
guide their study. As we reported in Section 1, our objective here
is to discern whether metrics that have been co-developed with
operational employees are considered to be of higher quality and,
in turn, are used more by managers and whether this use is linked
to higher employee job performance. Second, researchers should
deﬁne their population and be clear about their sample to be able
to know what inferences can be drawn from the study (see Section 3.1). Third, researchers should consider the survey questions
and other research method issues necessary to judge the internal
validity of the study (see Section 3.2). Fourth, the collected data
should be accurate. Thus we describe the followed practical procedures when gathering the data (in Section 3.1) and report how we
checked for possible problems in the dataset (in Section 3.3). And
ﬁfth, researchers should report how they ensured these requirements were met. The section below presents in detail the methods
used.
3.1. Data collection and respondents
We tested our hypotheses with a survey among pairs of
operational employees and their supervisory managers in the
Netherlands. Respondent pairs had to meet three criteria: (1) the
employees had to carry out operational activities of their organization; (2) the employees must have worked in their current functions
for at least one year; and (3) the organization must have performance metrics for employees’ performance. As these criteria make
distinguishing the target population from the general population
difﬁcult if not impossible, we were precluded from using a random sampling technique to develop a sampling frame. A solution to
this obstacle is to use respondent-driven (or “snowball”) sampling,
which involves asking each potential respondent for contact details
of other people who meet the criteria. When the population is “hidden,” respondent-driven sampling leads to samples that are just as
good, and often even better, than those resulting from random sampling methods (Salganik and Heckathorn, 2004). Numerous studies
have used this sampling method for that reason (e.g., Dalton et al.,
2014; Lander et al., 2013; Neu et al., 2014; Raschke et al., 2014).
Although some scholars suspected the sample from such a method
would be dependent upon the starting point of the search, Salganik
and Heckathorn (2004) substantiated that a respondent-driven
sample is asymptotically unbiased, independent of one’s starting
point. Furthermore, Derfuss’ (2009) meta-analytic study conﬁrmed
that the results of studies with random versus non-random samples
are comparable.
We began our search for respondents by contacting people from
our own network, including an alumni association and a consulting
ﬁrm that sent our request to all of their contacts, mainly by email.
Additionally, we collaborated with two professional associations by
organizing two seminars on developing useful performance metrics. All seminar participants had completed a survey in advance to
make the seminar more relevant for their own situations. Respondents were further recruited after we published papers in three
Dutch professional journals describing how to develop performance metrics jointly with operational employees. In these articles
we recommended that readers complete a survey if they wanted to
know whether this approach was relevant to them. We promised
participants a free copy of the research report with their personal
scores and the averages of other organizations for comparison with
their scores. Finally, we promised all respondents an invitation to a
seminar during which they could exchange their experiences with
performance measurement, and in which they would receive recommendations based on the results of earlier research about the
co-development of operational performance metrics.
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Table 1
Respondent characteristics.
Characteristic

Employees

Managers

Gender

73% male
27% female

88% male
12% female

Education

38% low-level high
school
35% high-level high
school/BSc
27% MSc or higher

21% low-level high
school
49% high-level high
school/BSc
30% MSc or higher

Age

Mean = 39 (SD = 9.7)

Mean = 45 (SD = 6.8)

Departmental tenure

Mean = 6.2 (SD = 6.2)

Mean = 7.8 (SD = 6.2)

Span of control

N/A

Mean = 35 (SD = 52)

Size of the organization
(# staff)

Mean = 5706
(SD = 23,748)
min 7, max 150,000

Same as for employees,
as manager- employee
pairs belong to the
same organization

Job type of the
employee

30% operator
43% service employee
27% professional

To ﬁnd suitable pairs of respondents comprising an employee
and his or her manager, we used the following procedure. Employees who agreed to participate completed the online survey and
provided us with their manager’s contact details. Managers who
agreed to respond to the survey provided us with the contact
details of employees who met the pre-speciﬁed criteria. After one
employee (randomly chosen by us) completed the survey, we contacted the manager again to complete an online survey. The name
of the employee who completed the employee survey was provided
to the manager, to make sure the manager would explicitly ﬁll in
the questionnaire for the performance of that particular employee.
We made clear to all survey respondents that their answers would
be kept strictly conﬁdential. Hence, the employees and managers
received only a feedback report of their personal results and no
report of the results of the other half of their pair.
The survey was completed by 86 pairs of respondents. At ﬁrst,
21 employees and 74 managers indicated they met the inclusion
criteria and wanted to complete the rest of the survey, potentially
giving us 95 pairs. All 21 employees completed the survey but only
15 of their managers. For 74 managers who wanted to take part in
the survey, all of their randomly selected subordinate employees
completed the survey, and subsequently 71 of the 74 managers
completed their particular part. Thus, in total, we received data
from 15 + 71 = 86 complete pairs (89%). Table 1 gives an overview
of the respondents’ characteristics.
3.2. Survey instrument
We pretested a pilot version of the survey among 17 employees
who did not participate in the ﬁnal survey but had characteristics
similar to those of the employees in the population (Anderson and
Gerbing, 1991). Three pretest methods were used simultaneously.
First, Anderson and Gerbing’s (1991) item-sort task was executed
to determine how well the items measured the constructs. Second,
Hak et al.’s (2008) three-step test-interview method was used to
ﬁnd out more about the respondents’ actual response behavior. Participants were asked to complete the survey and, at the same time,
say aloud what they were thinking. Third, Cronbach’s alphas of the
scales were calculated and principal component analyses were performed. These three pretest methods provided triangulated data
that helped shorten the survey and suggested the metrics were
valid.
The ﬁnal survey items measure the constructs. Respondents
rated all items on a seven-point fully anchored Likert scale: (1)
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totally disagree, (2) disagree, (3) moderately disagree, (4) neutral,
(5) moderately agree, (6) agree, (7) totally agree. All the items were
in Dutch. Employees completed the survey questions regarding PM
participation, whereas managers completed the questions regarding PM quality, use of PMs, and employee job performance. The use
of respondent pairs increased the construct validity of our variables, because each variable was measured at the relevant person.
Furthermore, the design reduced potential common source bias.
Additionally, we followed conventional guidelines to reduce common method bias (Podsakoff et al., 2003). First, each survey page
started with a brief introduction and contained only the items
belonging to one construct—an approach that improves the quality of the data because it helps respondents better understand the
items (Frantom et al., 2002). The constructs were also measured in
an order that differed from that of the model. Conﬁdentiality of the
answers was emphasized, and the scale items had been carefully
constructed and pretested. Moreover, we controlled for common
method bias statistically by adding a latent common method variable to the model (Podsakoff et al., 2003).
PM participation is measured with ﬁve items (shown in
Appendix A) that tapped the degree of inﬂuence employees feel
they had on the design of the performance metrics in use to measure
their performance (Abernethy and Bouwens, 2005). Cronbach’s
alpha is 0.94. We allowed for covariance of the error terms of two
items (“I have/had inﬂuence on ongoing modiﬁcations to the design
of the performance metrics” and “I have/had inﬂuence on the maintenance of the performance metrics”) because, especially in the
Dutch language, these two items are very similar in that they both
deal with adjusting the performance metrics when they are already
in use.
PM quality is assessed with items that measure the extent to
which managers ﬁnd the performance metrics sensitive to the
actions of their employees, how precise the performance metrics
are in measuring relevant aspects of their employees’ performance,
and whether they are veriﬁable (Moers, 2006). The pretest helped
us add and delete items from the original scale to make the scale
relevant for operational employees. More items were included in
the pretest than were intended for the ﬁnal analyses because which
items of the original scale were valid was unclear. The properties of
these items were analyzed before testing the hypotheses to ensure
no false positives were created by “cherry-picking” items. A varimax rotated principal component analysis of the ﬁnal data yielded
three factors. The core of our PM quality operationalization consists
of one of these factors, which with a mixture of precision, sensitivity, and veriﬁability items best reﬂects the deﬁnition of PM quality.5
These items were all part of the original scale. Cronbach’s alpha is
0.72. Several robustness checks were carried out to see whether the
results would have been similar if the deleted items were added to
the analyses. The path coefﬁcients and their signiﬁcance levels did
not change when the other items or complete factors were added,
but the model ﬁt was reduced.
Use of PMs is a second-order construct that is reﬂected by
three ﬁrst-order constructs: use of PMs for monetary compensation,
nonmonetary rewards, and evaluation purposes.6 This second-order
structure is a natural representation of the use of PMs since the

5
One of the other factors contained the four negatively formulated (recoded)
precision items from the original scale. The fact they loaded on a separate factor is
surprising since they should measure the same as the two other precision items.
Apparently their format rather than their contents makes them load on a different
factor. Therefore, these items were deleted. The other deleted factor consisted of
three items that capture making more of an effort in the employee’s job leads to
better performance on the performance metrics. These items deal with employee
input, while performance metrics should deal with employee output.
6
A graphical representation of the structural model, including this second-order
construct and its underlying ﬁrst-order constructs, is given in Appendix B.
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three types of use tend to go hand in hand (as, for example, when
someone gets a raise because of a promotion, or when the same
metrics are used for both evaluation purposes and determination
of rewards (Grafton et al., 2010)). Also, incorporating this secondorder structure avoids multicollinearity problems (Koufteros et al.,
2009). Any commonality in variance is captured in the second-order
construct use of PMs, and the three speciﬁc types of use only reﬂect
their unique variance.7 These three ﬁrst-order constructs are measured by three subscales on the use of performance metrics and
are all collected from the managers (Moers, 2006). The ﬁrst two
are measured with two items and the third with three items. Originally, the use of PMs for evaluation purposes scale consisted of four
items. We excluded the fourth item (“I attach very high importance
to the performance indicators in periodic performance reports”)
because its factor loading was below 0.40, and the pretest showed
that respondents perceived this item as a measure for PM quality.
The Cronbach’s alpha is 0.84 for use of PMs for monetary compensation, 0.88 for use of PMs for nonmonetary rewards, and 0.89 for use
of PMs for evaluation purposes.
Employee job performance was measured with the well-known
scale for in-role job performance originally developed by Williams
(see Williams and Anderson, 1991) and later revised and abbreviated by Podsakoff and MacKenzie (1989). It measures the extent
to which managers perceive employees as meeting their job
requirements. It considers job performance in general, from the
perspective of the manager. This scale is relevant in this study
because increasing the extent to which employees meet their job
requirements is precisely the behavior that performance metrics
usually would need to stimulate (Williams and Anderson, 1991).
Further, the scale correlates highly with objective measures of
performance (Burney et al., 2009). Using objective measures of
performance per se would have been problematic, because the
large diversity in jobs would make the measures incomparable. The
broad applicability of the scale allows comparison of employee performance in various jobs and industries. Cronbach’s alpha is 0.91.
The control variables used in this study are gender, educational
level, age, departmental tenure and job type of the employee, size
of the organization and the department, length of time the performance metrics have been implemented, information asymmetry,
and delegation. Demographic variables are included because previous studies (e.g., Ali and Davies, 2003) have shown they may
explain differences in employee job performance and conceivably
explain variance in, for instance, PM participation, which makes
them potentially confounding. Length of time the performance
metrics had been in use was included as a potential confounding variable because it may be related to PM participation (if the
PMs have been in place for a longer time employee inﬂuence is
less likely), use of PMs (PMs in place for a longer time are more
likely to be institutionalized and thus used by the managers),
and perhaps also employee job performance (if the PMs have been
there for a longer time, employees may have gotten used to the
measures and will therefore better know how to perform well in
their jobs). Employees self-reported their gender, age, educational
level, departmental tenure, length of time the performance metrics
had been implemented, information asymmetry, and delegation.
The manager provided the size of both the organization and the
department. A job-type dummy was coded by the researchers: the
names of the organizations involved in the study were mentioned
in respondents’ email addresses, which afforded the possibility to
determine what industry they were active in. The organizations

7
Using a second-order model with structural equation modeling is similar to
using residuals obtained from regressing each use of PMs on the other two (cf.
Hansen and Van der Stede, 2004; p. 429)) and has the additional advantage that
the whole model is estimated at once.

were coded as “manufacturing,” “mass service,” or “professional
service.” Because this study focused on operational employees only,
these codes also indicate whether the employee was an operator,
service employee, or professional.
Information asymmetry is the amount of employees’ speciﬁc
knowledge compared to that of their manager. This variable is
included because the involvement of employees in the development of better performance metrics is only relevant if the
employees have particular knowledge that complements what
their managers know. It is measured with Dunk’s (1993) scale,
which employees completed. Cronbach’s alpha is 0.93.
Delegation (of decision rights) is included because—together
with PM quality and use of PMs—it is traditionally seen as one of
the three primary components of organizational design that are
supposed to be mutually complementary (Ortega, 2009; Widener
et al., 2008). Furthermore, the organizational behavior literature
proposes that delegation is related to employee job performance
since it is a form of autonomy that increases autonomous motivation and therefore eventually employee job performance (Deci and
Ryan, 2000). Delegation is deﬁned as giving employees the freedom
and right to decide and act on their own (Mills and Ungson, 2003).
Employees completed the scale of Thomas and Tymon (1993). We
deleted one item (“I make my own choices without being told by
management”) because this item severely reduced the model ﬁt
and was already problematic in the pretest.8
3.3. Statistical analyses
The data were analyzed with structural equation modeling,
using maximum likelihood estimation with AMOS 18. Structural
equation modeling was chosen over a series of regression analyses
because it allows for simultaneous analyses of multiple and interrelated relationships of latent variables. That is, all relationships
in the model, as well as the measurement model, are estimated
at once. We used covariance-based structural equation modeling
because the goal is to test formal hypotheses on the basis of a theory (Anderson and Gerbing, 1988; Peng and Lai, 2012), and a recent
comprehensive series of Monte Carlo simulations showed that,
compared to variance-based, covariance-based structural equation modeling is more accurate for smaller samples, thanks to
its compensation for measurement error (Goodhue et al., 2012).9
Most assumptions of covariance-based structural equation modeling were met: the data showed no collinearity and no outliers
(p < 0.001), and were univariately normal. One assumption that was
not completely met was that of multivariate normality. As we found
multivariate kurtosis, we used bootstrapping to ensure that this
did not inﬂuence the results (Kline, 2011, p. 177).10 We did not
experience any estimation problems.
We followed the two-step approach of Anderson and Gerbing
(1988), which makes determining the source of poor ﬁt relatively
straightforward. Moreover, it enables the detection of interpretational confounding (Burt, 1976), which means the empirical
deﬁnitions of the constructs (i.e., factor loadings) change depending on the structural model (Kline, 2011). The ﬁrst step consisted
of a conﬁrmatory factor analysis to estimate the ﬁt of the measurement model. That is, all items in the measurement model were

8
In hindsight, we think the Dutch version of this item could easily be misread
as: “although the management gives me no freedom in my work, I will create this
freedom myself.” What we meant to assess was that management gives employees
the freedom to make autonomous choices, that is, without consulting their manager.
9
Our sample consisted of 86 respondent pairs, whereas with four latent constructs and 21 indicators, a sample size of 116 or more is recommended (Westland,
2010).
10
Whenever we used bootstrapping, we used 1999 bootstrap samples and biascorrected conﬁdence intervals set to 95%.
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only allowed to load on their intended factor, and the factors were
allowed to freely correlate with each other.
Once the measurement model was adequate, the structural
model was analyzed. We began with a model containing only
the hypothesized relationships, hence without control variables.
This exclusion opened the way to assessing the model ﬁt of our
hypothetical model and comparing it to the measurement model.
Furthermore, this exclusion ensured that the results are not driven
by the inclusion of control variables. A graphical overview of the
complete structural model appears in Appendix B. The control variables were added to the analyses in a second model. Subsequently,
to increase the ﬁt of the model including control variables, a third
model was analyzed that includes only those control variables that
had a statistically signiﬁcant relationship with one of the key variables in Model 2 (job type and employee age with PM quality,
employee education with use of PMs, and employee gender with
employee job performance). Model 3 served as the basis for analyzing whether common method bias may still have played a role. For
this purpose, a latent common method variable was added to the
fourth model, which was estimated based on each ﬁrst item of the
scales PM quality, use of PMs for monetary compensation, use of PMs
for nonmonetary rewards, use of PMs for evaluation purposes, and
employee job performance (Podsakoff et al., 2003).
Finally, to test for H6–H8, we analyzed whether PM quality
and the three uses of performance metrics are indeed mediators in the relationship between PM participation and employee
job performance. We assess mediation using maximum likelihood
bootstrapping, because this approach allows detection of opposite
mediating effects in small samples (Shrout and Bolger, 2002). We
estimated the indirect effects of PM participation on employee job
performance, via (1) PM quality and use of PMs for monetary compensation, (2) PM quality and use of PMs for nonmonetary rewards, and
(3) PM quality and use of PMs for evaluation purposes, respectively.
We followed this approach for all four models.11
Moreover, a fully saturated model was run, in that direct effects
were included between PM participation and employee job performance, between PM quality and employee job performance, and
between PM participation and use of PMs. Such an analysis can reveal
correlated omitted variables. If no correlated omitted variables are
present, the three added direct relationships should be zero, since
all variance should be explained by their mediators. In other words,
if any of these relationships were signiﬁcant in the fully saturated
model, the analyses would suffer from omitted-variable bias.
We assessed model ﬁt with several indices. First, we used chisquare and assessed the robustness of the chi-square model ﬁt,
using the Bollen-Stine bootstrap with 1999 bootstrap samples.
Since the chi-square test of ﬁt is sensitive to sample size, we
also used other ﬁt indices to check the model ﬁt (Bentler, 1990).
Schreiber et al. (2006) recommend CFI, TLI, and RMSEA for onetime analyses, where no comparisons of non-nested models are
made. CFI and TLI are sufﬁcient if they are around 0.95 or higher,
and RMSEA should be around 0.08 or lower (Hu and Bentler, 1999).
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Table 2 shows the descriptive statistics of the survey items
and the factor loadings of the measurement model. The conﬁrmatory factor analysis shows that the measurement model ﬁts very
well (2 = 209, df = 179, p = 0.06, Bollen-Stine p = 0.60; CFI = 0.97;

TLI = 0.97; RMSEA = 0.05). Table 3 displays the correlations between
all constructs, including the control variables.12
The model ﬁt of the structural model is also very good (2 = 207,
df = 180, p = 0.09, Bollen-Stine p = 0.64; TLI = 0.97; CFI = 0.98;
RMSEA = 0.04). Fig. 2 and Model 1 of Table 4 show the standardized regression weight estimates for the hypothesized relations.13
The model provides strong to moderate support for H1, H2, and
H5, that is, statistically signiﬁcant relations are found. The null
hypotheses of H3 and H4 could not be rejected, which means no
signiﬁcant relations are found. The signiﬁcance levels are the same
after doing a maximum likelihood bootstrap with 1999 samples
(non-tabulated), except for the relationship between use of PMs for
monetary compensation and employee job performance (H3), where
its two-tailed signiﬁcance is <0.05. Model 1 of Table 5 shows the
unstandardized indirect effects to test H6–H8. Signiﬁcant relations
are found for H6 and H8, which rejects the null hypothesis of H6
and provides support for H8.
The results of adding all control variables are given in Model 2 of
Tables 4 and 5. This model provides support for H1, H2, H5, and H8.
Model 3 of Tables 4 and 5 is a simpliﬁed version of Model 2, which
excludes all control variables and relationships that did not turn out
to be signiﬁcant in Model 2. Signiﬁcant relations are found for H1,
H2, H5, H6, and H8, which provides support for H1, H2, H5 and H8,
and rejects the null hypothesis of H6. As mentioned earlier, we also
statistically checked for common method bias. Model 4 of Tables 4
and 5 show the results of these analyses. The results again support
H1, H2, H5, and H8. Furthermore, a fully saturated model was run
for all models of Table 4 and none of the added direct effects was
signiﬁcant. All other relationships remained the same.
To summarize the above results, all four models support H1
(PM participation–PM quality), H2 (PM quality–Use of PMs), H5 (Use
of PMs for evaluation purposes–Employee job performance), and H8
(the indirect effect between PM participation and employee job performance via PM quality and using the PMs for evaluation purposes).
The null hypothesis of H6 (the negative indirect effect between PM
participation and Employee job performance via PM quality and Use
of PMs for monetary compensation) is rejected by Models 1 and 3,
but not by Models 2 and 4. The null hypotheses of H3 (Use of PMs
for monetary compensation −Employee job performance) and of the
relationships with Use of PMs for nonmonetary rewards (H4 and H7)
could not be rejected.
To check for robustness of the results, we also ran all analyses
with other speciﬁcations of the model: (1) we used other speciﬁcations of the PM quality construct by also including the deleted
items, and (2) we analyzed the models in which the second-order
construct use of PMs was replaced by only the ﬁrst-order constructs (hence PM quality was directly connected with use of PMs
for monetary compensation, use of PMs for nonmonetary rewards,
and use of PMs for evaluation purposes). The robustness checks all
showed similar results. The measurement model of the latter model
shows that—despite the ﬁnding that monetary compensation is
relatively little used in Dutch ﬁrms (Jansen et al., 2009)—each of
the variables has enough variance: for use of PMs for monetary
compensation SD2 = 2.16 (p < 0.001), for use of PMs for nonmonetary rewards SD2 = 2.56 (p < 0.001), and for use of PMs for evaluation
purposes SD2 = 0.82 (p < 0.001). Furthermore, the model shows high
correlations between the different types of use: for use of PMs for
monetary compensation–use of PMs for nonmonetary rewards r = 0.64
(p < 0.001), for use of PMs for monetary compensation–use of PMs
for evaluation purposes r = 0.71 (p < 0.001), and for use of PMs for

11
To be able to perform the bootstraps necessary for estimating the indirect effects
and their signiﬁcance levels, missing variables were replaced by their means. The
model ﬁt indices and signiﬁcance levels of the estimated model are similar to the
ones of Table 4.

12
These estimates differ less than 0.01 from the estimates of the model without
control variables, and have the same signiﬁcant levels.
13
The factor loadings of the items are the same as in the measurement model
(Table 1).

4. Results
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Table 2
Descriptive statistics and factor loadings of the measurement model.
Constructs and key words
of underlying items

␣

PM participation
1. Metrics’ design
2. Choice of data
3. Ongoing modiﬁcationsb
4. Implementation
5. Maintenanceb

0.94

PM quality
6. Precision
7. Accuracy
8. Sensitivity
9. Veriﬁability

0.72

Use of PMs
Use of PMs for monetary compensation
10. Salary increases
11. Bonuses
Use of PMs for nonmonetary rewards
12. Promotion
13. Increase authority
Use of PMs for evaluation purposes
14. Performance evaluation
15. Ofﬁcial performance rating
16. Periodic discussions

0.79
0.84

Employee job performance
17. Essential duties
18. Required responsibilities
19. Formal requirements
20. Job description
21. Obligatory aspects

0.91

N

M

SD

Min

Max

Standardized
factor loadingsa

Unstandardized
factor loadingsa

R2

86
86
86
86
86

3.48
3.58
3.42
3.20
3.45

1.97
1.86
1.79
1.70
1.76

1
1
1
1
1

7
7
7
7
7

0.90
0.88
0.81
0.91
0.84

1.00***
0.93***
0.81***
0.88***
1.00***

0.80
0.77
0.65
0.83
0.70

86
86
86
86

4.48
4.53
5.22
5.10

1.55
1.35
1.26
1.28

1
1
1
1

7
7
7
7

0.46
0.86
0.75
0.54

1.64***
1.32***
0.97***
0.83***

0.21
0.74
0.56
0.29

86
86

4.74
4.84

1.63
1.84

1
1

7
7

86
86

4.70
4.80

1.70
1.61

1
1

7
7

86
86
86

5.28
5.37
5.10

1.06
1.21
1.11

1
1
1

7
7
7

0.82
0.91
0.80
0.69
0.94
0.84
0.88
0.85
0.96
0.74

1.00***
1.00***
0.99***
0.90***
1.00***
0.86***
0.65***
1.00***
1.29***
0.90***

0.67
0.84
0.65
0.48
0.87
0.71
0.77
0.73
0.93
0.55

86
86
86
86
86

6.03
5.72
5.49
5.50
5.35

0.99
1.10
1.12
1.00
1.17

2
2
2
2
2

7
7
7
7
7

0.75
0.88
0.83
0.85
0.78

1.00***
1.31***
1.25***
1.15***
1.23***

0.57
0.78
0.68
0.73
0.61

0.88

0.89

***

p < 0.001 (two-tailed).
Only the estimated factor loadings are shown in the table. The loadings of the measures on all other constructs (than the one the measure is posited to indicate) are set
to zero.
b
The error terms of these two items were allowed to co-vary: r = 0.400***.
a

Table 3
Construct variances (in parentheses on the diagonal axis) and correlations.

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Item

1

2

3

4

5

6

7

8

9

10

11

PM participation
PM quality
Use of PMs
Employee job performance
Gendera
Educationb
Age
Departmental tenure
Ln size organization
Ln size department
Job typec
Length of implementation
Information asymmetry
Delegation

(3.09)***
0.25*
0.22*
0.04
0.03
−0.12
0.05
0.04
0.01
0.07
−0.18
−0.11
−0.08
0.15

12

13

14

(0.51)**
0.72***
0.17
0.12
0.03
−0.20
−0.06
−0.07
−0.03
0.23*
−0.12
0.03
0.01

(1.33)***
0.16
0.14
0.24*
−0.19
−0.14
−0.04
0.08
0.29**
−0.18
0.03
0.04

(0.54)***
0.29**
0.24**
−0.07
−0.01
−0.08
0.14
0.25**
−0.07
0.12
0.16

(0.20)***
0.13
−0.16
−0.19*
−0.08
0.05
0.24**
−0.24**
−0.17
−0.01

(2.62)***
−0.16
−0.17
0.18
0.09
0.43***
−0.01
0.41***
0.09

(93.0)***
0.30***
0.14
−0.04
−0.15
0.30***
0.19
−0.04

(37.7)***
0.17
0.34***
−0.10
0.51***
0.08
0.05

(3.69)***
0.15
0.01
−0.05
0.29**
0.26**

(1.19)***
−0.11
−0.02
0.11
−0.05

(0.57)***
0.02
(14.9)***
0.05
0.01
(1.76)***
0.06
−0.06
0.32**
(0.46)***

*

p < 0.10 (two-tailed).
p < 0.05 (two-tailed).
***
p < 0.01 (two-tailed).
a
1 = male; 2 = female.
b
1 = lower vocational; 2 = intermediate general; 3 = intermediate vocational; 4 = high-level high school; 5 = BSc; 6 = MSc or higher.
c
1 = operator; 2 = service employee; 3 = professional.
**

nonmonetary rewards–use of PMs for evaluation purposes r = 0.59
(p < 0.001). These results correspond to our assumption that the
three types of use usually go hand in hand with each other. We
allowed the error terms of the three latent variables to co-vary in
the structural model, so that only their unique variance is used
to predict employee job performance. The structural model shows
a strong relationship between PM quality and all three ways of
using the performance metrics: ˇ = 0.57 (p < 0.01) for the relationship with use of PMs for monetary compensation, ˇ = 0.44 (p < 0.01)
for the relationship with use of PMs for nonmonetary rewards, and

ˇ = 0.67 (p < 0.01) for the relationship with use of PMs for evaluation purposes (the betas are similar for different speciﬁcations of
the model).

5. Discussion
The development of suitable and valid operational performance
metrics is challenging because the metrics need to include enough
context-speciﬁc idiosyncrasies to be meaningful to the employees
and managers who use the metrics. The main goal of this research
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.26**

.72***

PM participation

PM quality

61

Use of PMs

Use of PMs for
monetary
compensation

Use of PMs for
nonmonetary
rewards
.06
Use of PMs for
evaluation
purposes

* p < 0.10
** p < 0.05
*** p < 0.01

–.29

.36**

Employee job
performance

Fig. 2. Standardized solutions for the structural model (Model 1 of Table 4). For easy reference, the measurement model, which was also part of the analyses, is not shown
in this ﬁgure but in Appendix B.

Table 4
Standardized coefﬁcients and model ﬁt of the structural model, with various speciﬁcations of control variables.
Hypothesis

Independent variable

Dependent variable

Model 1

Model 2

0.32
0.71***
−0.20
0.02
0.28*
0.27*
−0.19
0.18*
0.25*

0.32***
0.70***
−0.19
0.01
0.27*
0.27*
−0.18
0.18*
0.25*

Model ﬁt indices
2
df
p
CFI
TLI
RMSEA

207
180
0.09
0.98
0.97
0.04

918
654
0.00
0.87
0.83
0.07

295
256
0.05
0.97
0.96
0.04

289
251
0.05
0.97
0.96
0.04

Signiﬁcant control variables included?
Other (non-signiﬁcant) control variables included?
Latent common method variable included?

No
No
No

Yes
Yes
No

Yes
No
No

Yes
No
Yes

PM quality
Use of PMs
Employee job performance
Employee job performance
Employee job performance
PM quality
PM quality
Use of PMs
Employee job performance

***

Model 4

0.34
0.72***
−0.23
0.00
0.26*
0.33*
−0.23*
0.26*
0.23*

PM participation
PM quality
Use of PMs for monetary compensation
Use of PMs for nonmonetary rewards
Use of PMs for evaluation purposes
Job typea
Age employee
Education employeeb
Gender employee

***

Model 3

0.26
0.72***
−0.29
0.06
0.36**

1 (+)
2 (+)
3 (0)
4 (0)
5 (+)
Control
Control
Control
Control

**

*

p < 0.10 (one-tailed for H1, H2, H5, two-tailed for H3, H4, Control).
p < 0.05 (one-tailed for H1, H2, H5, two-tailed for H3, H4, Control).
***
p < 0.01 (one-tailed for H1, H2, H5, two-tailed for H3, H4, Control).
N = 86.
a
1 = operator; 2 = service employee; 3 = professional.
b
1 = lower vocational; 2 = intermediate general; 3 = intermediate vocational; 4 = high-level high school; 5 = BSc; 6 = MSc or higher.
c
1 = male; 2 = female.
**

Table 5
Unstandardized indirect effects with various speciﬁcations of control variables.
Hyp.

Path

H6
PM participation, PM quality, Use of PMs,
PM participation, PM quality, Use of PMs,
H7
PM participation, PM quality, Use of PMs,
H8
Signiﬁcant control variables included?
Other (non-signiﬁcant) control variables included?
Latent common method variable included?

Use of PMs for monetary compensation,
Use of PMs for nonmonetary rewards,
Use of PMs for evaluation purposes,

Employee job performance
Employee job performance
Employee job performance

Model 1a

Model 2

Model 3

Model 4

−0.018*
0.003
0.024**
No
No
No

−0.019
0.000
0.026*
Yes
Yes
No

−0.015*
0.001
0.024**
Yes
No
No

−0.014
0.001
0.023**
Yes
No
Yes

*p < 0.10 (one-tailed for H8, two-tailed for H6, H7).
**p < 0.05 (one-tailed for H8, two-tailed for H6, H7).
***p < 0.01 (one-tailed for H8, two-tailed for H6, H7).
a
The speciﬁcations of Model 1–4 are the same as in Table 4, with the following exceptions: to be able to estimate the indirect effects and their signiﬁcance levels, in Models
2, 3 and 4 the 4 missing values for education were replaced by its mean and in Model 2 the 6 missing values for Ln Size of department and Ln Size of organization were
additionally replaced by their means. Replacement is necessary because no missing values are allowed when using bootstrapping.
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is to ﬁnd out how managers can ensure that PM participation will
have positive effects on employee job performance. We investigate
the mediating mechanism between PM participation and employee
job performance, and speciﬁcally look at variables from a management point of view—that is, PM quality as rated by the manager and
use of PIs for different incentive purposes. The analyses show a statistically signiﬁcant positive indirect effect from PM participation to
employee job performance if the performance metrics are used for
evaluation purposes. Use of PMs for monetary compensation or nonmonetary rewards do not seem to mediate the relationship between
PM participation and employee job performance.
As the overall contribution, these ﬁndings on the indirect effects
indicate that organizations might beneﬁt from including operational employees in the development of performance metrics. In
practical terms, the results advise managers to improve the quality
of the performance metrics by involving employees in their development. Another piece of advice that emerges from the overall
results is that managers should use these co-developed performance metrics for evaluative discussions about performance with
their employees. With the help of such a set of performance measures, the manager and the employee could discuss the employee’s
performance, any problems the employee needs to address, favorable unexpected events, actions taken, improvement ideas for the
next period, and so forth. The results did not show an effect on
employee job performance of using the co-developed performance
metrics for monetary compensation or nonmonetary rewards.
Given the diverse ﬁndings of earlier research on the use of extrinsic rewards, managers are advised to ﬁrst investigate what type of
incentives work best for their operational employees within their
organization, before using the performance measures as a basis for
monetary compensation or nonmonetary rewards.
As a ﬁrst additional contribution, the ﬁnding that managers
are more positive about the quality of the performance metrics if employees have been involved in the design process (H1)
expands what we know about how to develop valid and meaningful operational performance metrics. This research demonstrates
that employee participation in developing these metrics is important to improving the metrics’ quality in the eyes of the managers.
Because including the knowledge of operational employees in the
performance metrics is shown to be valuable, future research could
investigate under what conditions managers are willing to start and
sustain a PM participation process. This research could consider
aspects such as the training of employees for such participation
efforts, constraints and direction for the participation process, facilitation with focused methods, and the role of consultants and
company specialists in areas such as accounting IT. Groen et al.
(2012), for example, describe how a PM participation process was
facilitated in a nuanced way. The process facilitator did not rely on
expertise to “hand down” metrics, but helped employees develop
their own ideas on new performance metrics and to make improvement initiatives work. The facilitator asked countless questions and
offered follow-ups, built prototypes of proposed metrics, asked for
continual feedback and resolutions, brought fresh ideas to the table,
and constructively challenged employees’ ideas.
Future research could also look at how to best reduce the
fear that employees will abuse the process of co-development.
Moreover, future research could determine other aspects that
may improve performance measurement properties. Although not
framed in this way, this study’s results are consistent with studies using the concept of enabling formalization (e.g., Adler and
Borys, 1996; Ahrens and Chapman, 2004; Chapman and Kihn,
2009; Englund and Gerdin, 2014; Mahama and Cheng, 2013; Patel,
2011; Tessier and Otley, 2012). Performance measurement may be
enabling for both employees and managers, because even if they
have diverging interests, both may beneﬁt from performance metrics that have good measurement properties. Future research could

therefore also investigate the effects of participation and metrics
not only on employees being evaluated but also on the performance
of managers in their roles as evaluators.
The second additional contribution of the study relates to the
investigation of the differential effects of using the performance
metrics for several purposes on employee job performance as predicted by self-determination theory. We differentiated between
use of PMs for monetary compensation, nonmonetary rewards, and
evaluation purposes, and we speciﬁcally looked at how much the
unique variance of each of them (as compared to the other two)
explains variance in employee job performance. It is important to
use unique variance here, because this study is not about the job
performance effects of use of PMs in general, but about the separate
effects of the different uses. Of the three types of uses, we only ﬁnd
an increase in employee job performance if co-developed performance metrics are used for evaluation purposes (H5). We ﬁnd no
signiﬁcant relation with performance when the PMs are used for
monetary compensation or nonmonetary rewards. This ﬁnding is
interesting, because in line with recent studies, it shows that the
time-honored idea that the use of incentives has a positive effect
on job performance is debatable.
Much more research on this incentives–performance link is
necessary. Future research could, for example, concentrate on identifying and testing more moderators that may explain the many
different ﬁndings with regard to this relationship between incentives and performance. Bonner and Sprinkle (2002) provide an
overview of many person, task, and environmental variables that
have been found to moderate the incentives–performance relation, and additional moderators are still being found (e.g., Fessler,
2003; Speklé and Verbeeten, 2014). A quick check, whereby we
used the control variables of this study as interaction variables,
showed a negative interaction effect of use of PMs for monetary compensation with departmental tenure of the employee and a positive
interaction effect of use of PMs for evaluation purposes with age of
the employee (both on employee job performance). Future research
could test these and other potential interactions in other samples.
Furthermore, future research could be done in other countries
or speciﬁc industries to obtain a broader empirical foundation and
more nuanced understanding of the conditions under which our
results hold. Incentive systems and their effects differ between
countries (Jansen et al., 2009; Merchant et al., 2011). For example, a comparison of incentive practices within car dealerships in
the Netherlands and the United States found a signiﬁcant negative
effect of using monetary compensation in Dutch ﬁrms, whereas
this ﬁnding was insigniﬁcant in US ﬁrms (Jansen et al., 2009). Additionally, to increase insight into the exact workings of the effects
of incentives on performance, future research could beneﬁt from
including measures of different types of motivation, such as the
construct of psychological empowerment, used for instance by Hall
(2008) and Marginson et al. (2014), or the motivation scale used
by Kunz (2015). Eventually, such a stream of new studies will offer
insights into how to best motivate the employee of the 21st century.
An important strength of this survey research is the use of multiple sources. By asking pairs consisting of an employee and the
supervising manager to respond, we were able to assess all constructs at the relevant informant perspective and also to reduce
common method bias. This study highlights the managers’ views
since they are the ones who decide whether to allow their employees to participate as well as how the performance metrics will be
used. Finding these pairs of survey respondents was very difﬁcult,
especially given the strict criteria they had to meet. Many potential
respondents stated their organization had plans to develop a performance measurement system, but had not yet been able to do so.
Our effort resulted in a sample of 86 research pairs, which is smaller
than we had hoped for. However, if the population is restricted in
size, structural equation modeling may be applied to smaller sam-
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ples (Barrett, 2007; Kline, 2011). Also, research has shown that this
application does not increase the chance of false positives, although
it does increase the chance of false negatives (Goodhue et al., 2012).
On the positive side, we are able to detect only large effects. Furthermore, we performed many additional checks that show the
robustness of the results.
We used a cross-sectional design in the current study because
we wanted to test the hypotheses in a broad sample of organizations in the ﬁeld. This design gives the present research external
validity, but at the expense of the possibility to infer causality.
Although the theory behind our model assumes a causal relationship, causality cannot be inferred before it has been tested with
a longitudinal or experimental design (Van der Stede, 2014). For
example, the relationship between PM quality and Use of PMs (H2)
might also be a matter of self-serving bias—that is, rather than
making more use of high-quality PMs, managers might perceive
the PMs as being of higher quality to rationalize why they make
more use of them. Furthermore, a reason we do not ﬁnd a positive
performance effect of the use of PMs for monetary compensation
(H3) may be that managers would use monetary incentives with
low-performing employees with the hope of motivating them to
perform better. Starting with the outcome of the research reported
here, we recommend the use of a quasi-experimental design in one
or more large organizations.
To conclude, the results of the present study point to the
need for operational employee participation in the development
of performance metrics. This participation is likely to lead to operational performance metrics that managers perceive as having
better measurement properties. Subsequent use of these metrics
for evaluation purposes, rather than for distributing monetary compensation, may contribute to the improvement of employee job
performance.
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A.1. PM participation (Abernethy and Bouwens, 2005;
completed by the employee)
I have/had an inﬂuence on:
1. How the performance metrics are designed
2. The choice of the data used as an input in the performance
metrics
3. Ongoing modiﬁcations to the design of the performance metrics
4. The implementation of the performance metrics
5. The maintenance of the performance metrics
A.2. PM quality (selection of Moers, 2006; completed by the
manager)
6. The performance metrics measure only what my employee
can actually inﬂuence
7. The performance metrics express accurately whether my
employee functions well or not
8. If my employee performs well, it is directly reﬂected in the
performance metrics
9. The performance metrics are objective and veriﬁable
A.3. Use of PMs for monetary compensation (Moers, 2006;
completed by the manager)
I attach very high importance to the performance metrics in:
10. Determining potential salary increases
11. Determining potential bonuses or extras
A.4. Use of PMs for nonmonetary rewards (Moers, 2006;
completed by the manager)

Funding

I attach very high importance to the performance metrics in:

This research did not receive any speciﬁc grant from funding
agencies in the public, commercial, or not-for-proﬁt sectors.

12. Increasing my employee’s chance of promotion

Acknowledgements

13. Increasing my employee’s authority within the organization
A.5. Use of PMs for evaluation purposes (selection of Moers, 2006;
completed by the manager)
I attach very high importance to the performance metrics in:

The authors thank the survey participants as well as everyone
who helped us ﬁnd respondents, including the following organizations: EVO, NGI Platform voor ICT-professionals, Noventum
Service Management Consultants, TSM2Connect and Vereniging
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Association; the 2012 Academy of Management Annual Meeting;
the EurAM 2012 Annual Conference; the 2012 Limperg course Managerial Accounting; Erasmus University Rotterdam; University of
Groningen; University of Twente; University of Amsterdam; University of Edinburgh; and University of Turku.

14. The evaluation of my employee’s performance
15. Ofﬁcially rating my employee’s performance
16. Periodic discussions with my employee
A.6. Employee job performance (Podsakoff and MacKenzie, 1989;
completed by the manager)
17. My employee always performs all essential duties
18. My employee always fulﬁlls all responsibilities required by
his/her job
19. My employee always meets all formal performance requirements of the job
20. My employee always completes all duties speciﬁed in his/her
job description
21. My employee never neglects aspects of the job that he/she
is obligated to perform

Appendix A. Items used in the scales.
Respondents rated all items on a seven-point fully anchored Likert scale: (1) totally disagree, (2) disagree, (3) moderately disagree,
(4) neutral, (5) moderately agree, (6) agree, (7) totally agree.

Appendix B. The structural model.
See Fig. B1.
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Fig. B1. Graphical representation of the structural model, including the second-order construct Use of PMs and its underlying ﬁrst-order constructs.
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