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A B S T R A C T

Based on the levers of control (LoC) framework and contingency theory, this study examines the relationships
among the sophistication of a firm’s performance measurement system (PMS), the firm’s emphasis on the in-
teractive and diagnostic use of the PMS, and the organizational outcomes of the PMS. We also examine whether
firm size moderates these relationships. Based on a survey of 276 midsized enterprises, this study provides
empirical evidence of direct, positive relationships between both types of use and the benefits of a PMS.
However, PMS sophistication positively moderates the relationship between interactive use and PMS benefits,
but it negatively moderates the relationship between diagnostic use and PMS benefits. Thus, our study suggests
that an increased emphasis on diagnostic use may reduce benefits for the firm when the PMS is more sophis-
ticated. This result contributes to our understanding of why existing outcome effects of PMSs in the literature
have been shown to be sometimes negative, positive or nonsignificant. We also find that, compared with smaller
firms, larger firms benefit more from the interactive use of a PMS, whereas our results are robust for other
contextual or structural variables.

1. Introduction

This study examines the relationships among the level of sophisti-
cation of a firm’s performance measurement system (PMS), the firm’s
emphasis on the interactive and diagnostic use of the PMS, and the
organizational outcomes of the PMS. PMSs, particularly the Balanced
Scorecard (BSC), have reached a significant rate of adoption in practice
(e.g., Crabtree and DeBusk, 2008; Neely et al., 2008; Rigby and
Bilodeau, 2009; Speckbacher et al., 2003). In this paper, PMSs are de-
fined as measurement systems encompassing both financial and non-
financial performance measures used to operationalize strategic objec-
tives (Franco-Santos et al., 2012; Henri, 2006b). Prominent examples of
PMSs are the BSC (Kaplan and Norton, 1996), the performance prism
(Neely et al., 2002), the performance pyramid (Lynch and Cross, 1991),
the quantum performance measurement system (Hronec, 1993) and the
French counterpart of the BSC, the tableau de bord (Bourguignon et al.,
2004).

Review articles emphasize a variety of positive effects of PMSs (e.g.,
Franco-Santos et al., 2012; Garengo et al., 2005; Hoque, 2014).

However, empirical evidence regarding PMS effects on organizational
outcomes is ambiguous and sometimes contradictory (e.g., Davis and
Albright, 2004; Lee and Yang, 2011; Micheli and Manzoni, 2010). Some
studies find a positive relationship between PMS adoption and organi-
zational performance (OP) (e.g., Bisbe and Malagueno, 2012; Burney
and Widener, 2007; Hoque and James, 2000; Ittner and Larcker, 1998),
whereas other studies find no relationship (e.g., Ittner et al., 2003a;
Perera et al., 1997; Verbeeten and Boons, 2009; Yongvanich and
Guthrie, 2009) or even a negative relationship (e.g., Ittner et al.,
2003b). Thus, Franco-Santos et al. (2012) and Hoque (2014) call for
further empirical research clarifying the relationship between PMS and
performance.

One reason for the ambiguous results is the different designs and/or
uses of PMSs, as shown by the high heterogeneity in the meta-analysis
of Endrikat et al. (2018). Because both PMS design and type of use
affect OP (Braam and Nijssen, 2004; Griffith and Neely, 2009) and
explain both the costs and benefits of the PMS (Gimbert et al., 2010;
Malina and Selto, 2001), design, use and organizational outcomes must
be considered mutually related (Ferreira and Otley, 2009; Henri,
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2006a, 2006b).
Research has focused primarily on either PMS design (e.g., Ittner

et al., 2003b; Lee and Yang, 2011) or use (e.g., Grafton et al., 2010;
Henri, 2006a; Koufteros et al., 2014), each of which is only partially
related in research to organizational outcomes. Furthermore, research
on the relationship between PMS design and use is scarce, and the few
existing studies either fail to explore the impact on organizational
outcomes (e.g., the case study of Agostino and Arnaboldi (2012) and
the survey paper of Henri (2006b)) or focus on specific elements of PMS
design (e.g., the diversity of PMS measurement in Henri, 2006b).

Thus, to the best of our knowledge, a detailed examination of the
outcome effects of the fit of PMS design and use is lacking. Moreover, it
is unclear whether the identified individual effects of PMS design and
use on organizational outcomes are moderated by the other variable.
Therefore, researchers have called for more research on the use and
benefits of PMSs (Bukh and Malmi, 2005; Malina et al., 2007; Malmi,
2001; Tuomela, 2005; Wiersma, 2009).

Our study attempts to close this research gap by simultaneously
exploring the relationships among the design, use and organizational
outcomes of a PMS. We find that diagnostic use can have both bene-
ficial and dysfunctional effects on PMS outcomes and that the fit of each
type of use with PMS sophistication is crucial for PMS benefits. Thus,
the combination of all three variables determines the extent to which
PMS benefits are realized.

Empirical research on PMS design and use has relied on different
conceptual frameworks. We use the levers of control (LoC) framework
of Simons (1994, 1995, 2014) because it explicitly considers (inter-
active and diagnostic) use in addition to beliefs and boundary systems
as essential management controls (MCs) of a firm. The use of perfor-
mance measures is essential for the LoC framework (Simons, 1995), and
in his most recent book, Simons (2014) explicitly included the BSC as a
PMS. From a methodological perspective, empirical PMS research is
predominantly based on contingency theory (Franco-Santos et al.,
2012; Hoque, 2014), which we also apply in this paper. In this regard,
the design and use of a firm’s PMS are structural variables of the firm,
and we examine the relationship of the fit between them on a firm’s
organizational outcomes. In alternative models, we examine how dif-
ferent contextual factors and other structural variables—such as own-
ership structure, environmental uncertainty, firm age, strategic or-
ientation and size—are associated with our structural variables.

Examining costs and benefits of PMSs is especially important in our
setting of midsized firms because small and medium enterprises (SMEs)
often have limited resources, skills, and capital (Lohrke et al., 2006).
Although SMEs play a significant role in the global economy (Cromie
et al., 1995; Vachani, 2005), research often focuses on either large
(Chenhall, 2003) or small companies (Lopez and Hiebl, 2015; Mitchell
and Reid, 2000). However, midsized firms are an important determi-
nant of both growth and employment in economies around the world.1

Furthermore, midsized firms are an interesting setting since they vary
considerably in size, structure, organizational forms, strategies and
business systems. Thus, in our paper, we investigate midsized firms to
explore how formal controls such as PMSs (often used in large orga-
nizations) are used in firms that are not large but nonetheless are suf-
ficiently large to use formal controls (small firms often do not use so-
phisticated MCs, see, e.g., Sandino, 2007).

Our study contributes to the literature in two ways. First, our paper
helps explain previous ambiguous results on the outcome effects of a
PMS (e.g., Franco-Santos et al., 2012; Ittner et al., 2003b; Lee and Yang,

2011; Speckbacher et al., 2003) by empirically disentangling the re-
lationships among the design of a PMS (measured as PMS sophistication
level), the interactive and diagnostic use of the PMS, and the organi-
zational outcomes of the PMS. Based on survey data for 276 midsized
firms, we first provide evidence of significant positive direct relation-
ships between both types of use and PMS benefits. Using polynomial
regression analysis, we show that the fit of PMS sophistication level
with interactive and diagnostic use is crucial to realize the benefits of a
PMS. Thus, we show that the benefits of each type of use are conditional
on PMS sophistication. The resulting interaction terms have opposite
signs, indicating that a greater emphasis on diagnostic use is more
beneficial with a simpler PMS, whereas a greater emphasis on inter-
active use requires a more sophisticated PMS. In addition, because firms
use their PMSs both diagnostically and interactively, the effects overlap
and exert both functional and dysfunctional influences on PMS benefits.
For a low level of PMS sophistication, more emphasis on both the di-
agnostic and interactive use of a PMS increases PMS benefits. For higher
levels of sophistication, more emphasis on interactive use increases
PMS benefits, whereas more emphasis on diagnostic use is dysfunc-
tional and decreases the benefits. This finding may help shed light on
the ambiguous and contradictory results in the literature. We find sig-
nificant effects on the more proximate outcome measure (i.e., PMS
benefits) but not on organizational performance (OP).

Second, we contribute to the contingency literature by expanding
our knowledge concerning the moderating effect of firm size on the
relationships among the diagnostic and interactive use of a PMS (see the
call by Chenhall, 2007), PMS sophistication level and PMS benefits. We
find that, compared to smaller midsized firms, larger midsized firms
design and use PMSs more like large firms do in general and benefit
more from greater interactive use of a PMS.

Our results contribute to the LoC framework of Simons (1995) by
finding that diagnostic use is more beneficial for a less sophisticated
PMS and by showing that incentive systems, in contrast to Simons
(1995), are more strongly associated with interactive than diagnostic
use. Furthermore, we extend contingency theory by showing that PMS
benefits depend on the fit of PMS design and its use. The positive re-
lationship between diagnostic (interactive) use of a PMS and PMS
benefits is weaker (stronger) when PMS sophistication is greater. By
showing that the two variables are mutually related, our study may spur
future research on PMSs to analyze the design and use of PMSs si-
multaneously. Our paper also suggests that overly sophisticated PMSs
may be dysfunctional and that firms should consider using different
PMSs for diagnostic and interactive use.

In Section 2, we present the conceptual background for the study
and develop our hypotheses. After explaining our research method in
the third section, we present and discuss the results in Section 4. Fi-
nally, we provide concluding remarks in Section 5.

2. Prior work and hypothesis development

2.1. Conceptual background

We employ the LoC framework of Simons (1995, 2014) as the un-
derlying framework for our study to explain the selection of the focal
variables in our research model. Simons (2014: 227) explicitly ad-
dresses the BSC as one control system. The LoC framework is particu-
larly suitable for our study because it describes top managers’ use of
MCs by differentiating interactive and diagnostic use in addition to
beliefs and boundary controls. The type of PMS use is regarded as being
related to its design. Moreover, the LoC framework of Simons (1995,
2014) and the related literature also consider the relationship between
the design of an MC system (specifically, of a PMS, as in this study) and
its benefits. Finally, the LoC framework has been used in prior MC and
PMS research (e.g., Bisbe and Otley, 2004; Henri, 2006a; Koufteros
et al., 2014; Widener, 2007).

Following Simons (1995), diagnostic controls are formal information

1 On the date our data were collected, midsized German firms accounted for
84.2% of all apprenticeship contracts, 59.4% of all employees, and 54.8% of the
total value added in 2011 (see the fact book “German Mittelstand” of the
German Ministry for Commerce; http://www.bmwi.de/BMWi/Redaktion/PDF/
Publikationen/factbook-german-mittelstand,property=
pdf,bereich=bmwi2012,sprache=de, rwb=true.pdf).
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systems that constrain behavior by monitoring actions and results
against preset targets, whereas interactive controls communicate top
managers’ primary concerns through the organization. Interactive
controls provide information on strategic uncertainties and facilitate
debate and dialogue on threats and opportunities. In our paper, we
explicitly follow the revision of the LoC framework by Tessier and Otley
(2012: 178), who do “not consider diagnostic and interactive controls
as control systems in their own right but rather as a description of how
control systems are used”. Thus, we address the diagnostic and inter-
active use of a PMS as an attribute of an MC system associated with the
dual role of controls as explicit managerial intentions to shape a PMS.

Notably, MCs should be understood not as a dichotomous decision
to switch the control on or off but as a continuous decision between
different degrees of emphasis. In addition, empirical evidence (e.g.,
Widener, 2007, Heinicke et al., 2016) shows that diagnostic and in-
teractive controls—as well as beliefs and boundary controls—are mu-
tually interrelated (Simons, 1994). Furthermore, both interactive and
diagnostic use are desirable, and each of them can be both “enabling”
and “constraining” (Tessier and Otley, 2012). We also adopt the view of
Tessier and Otley (2012) that managers can decide whether to reward
performance and connect a PMS to an incentive system.

Contingency theory is often used as an approach for MC and PMS
research, as it is in our paper (Chenhall, 2003; Franco-Santos et al.,
2012; Otley, 2016). We address contingency theory to explain our
methodological approach. Applying the typical classification of em-
pirical contingency approaches (e.g., Burkert et al., 2014; Drazin and
Van de Ven, 1985; Gerdin and Greve, 2004, 2008), our paper follows
the Cartesian approach because we measure all variables on a con-
tinuous scale. Specifically, we explore contingency fit (Gerdin and
Greve, 2004), also called interaction fit (Drazin and Van de Ven, 1985),
i.e., the relationship of structural variables with organizational out-
comes. Thus, we assume that finding the optimal design and use of a
PMS is time consuming and requires considerable financial and other
resources. Therefore, we believe that most firms will not be in equili-
brium, contrary to research based on congruence fit (also called selec-
tion fit), and that lower-performing firms may also survive, leading to
variations in OP, as observed in our data. Chenhall (2003: 135) con-
cludes that “if disequilibrium conditions are assumed, then it may be
useful for contingency based studies to first establish the adoption and
use of MCs, then to examine how they are used to enhance decision
quality, and finally to investigate links with organizational perfor-
mance”. Following Chenhall’s advice, we relate PMS design and use as
structural variables of the firm to PMS benefits, viewed as a more
proximate organizational outcome; however, we also examine the re-
lationship of PMS design and use with OP in an additional model.
Furthermore, various contextual factors and other structural varia-
bles—such as ownership structure, environmental uncertainty, firm
age, strategic orientation and size—can be associated with both types of
structural variables. Moreover, in further robustness tests, we observe
the association of other MCs (e.g., budgeting and strategic planning) as
structural variables with PMS design and use.

In sum, contingency theory is the basis for our empirical approach,
whereas the LoC framework is used to establish the relationships among
the three variables in our research model: PMS design, use and benefits.

2.2. Prior findings on the outcome effects of PMS adoption and
implementation

Empirical evidence on the relationship between PMS adoption and
OP is mixed, inconclusive and contradictory (Franco-Santos et al.,
2012; Ittner and Larcker, 1998; Michel and Manzoni, 2010). Some
studies find a positive relation between PMS adoption and OP (e.g.,
Bisbe and Malagueno, 2012; Burney and Widener, 2007; Hoque and
James, 2000; Ittner and Larcker, 1998), whereas other studies find no
relationship (e.g., Ittner et al., 2003a; Perera et al., 1997; Verbeeten and
Boons, 2009; Yongvanich and Guthrie, 2009) or even a negative

relationship (e.g., Ittner et al., 2003b). Schaeffer and Matlachowsky
(2008) find that for three out of six case study firms, the level of so-
phistication of their BSCs decreased over time, and two firms even
discontinued BSC use. Similarly, Kasurinen (2002) reports that his case
study firm halted the adoption of a type II BSC (i.e., a BSC with cause-
and-effect relationships used to break down the strategy) due to im-
plementation problems and doubts about the future benefits of the PMS.
A recent meta-analysis conducted by Endrikat et al. (2018) on the effect
of PMSs on OP includes 25 empirical papers and reports a significant,
positive population effect overall. However, they also find high het-
erogeneity in the reported results due to different types of PMS design
and use. Furthermore, they find higher effect sizes when OP assessment
is based on organizational capabilities2 than when it is based on fi-
nancial measures. Thus, the ways to measure the organizational out-
comes of a PMS also seem crucial.

Papalexandris et al. (2004: 364) note that the cost and time invested
in BSC implementation “may well outweigh improvements in organi-
zational performance”. Similarly, based on their quasiexperimental
study, Griffith and Neely (2009) report significant variation in the
impact of BSC implementation on branch performance in a large dis-
tribution firm. Michel and Manzoni (2010: 466) state that “if done
poorly, they [PMSs] can be very expensive and not only ineffective but
harmful and indeed destructive”. They conclude that PMSs can be both
functional and dysfunctional for firms and that PMS design and types of
use determine organizational outcomes. Thus, there is a need to explore
the isolated effects of the level of sophistication, diagnostic use and
interactive use, as well as the fit among them, on organizational out-
comes.

2.3. Design and PMS sophistication level

A PMS represents a set of metrics that help to quantify information
about a firm’s actions and thereby provides an overview of a firm’s
performance (Neely et al., 1995). Hence, the identification and selec-
tion of these metrics should reflect a firm’s strategy and help to trans-
late its strategy into day-to-day business activities (Kaplan and Norton,
2001). Different surveys show that PMS adoption, especially BSC
adoption, is substantial in practice (e.g., Crabtree and DeBusk, 2008;
Neely et al., 2008; Rigby and Bilodeau, 2009; Speckbacher et al., 2003).
However, merely examining adoption by using a dichotomous question
regarding whether a PMS is implemented seems inadequate. Further-
more, the Kaplan and Norton concept of the BSC has changed con-
siderably over time (Hoque, 2014; Speckbacher et al., 2003). Moreover,
firms claim to employ a PMS if they use a mixture of financial and
nonfinancial measures, whereas Kaplan and Norton (2001) note that
their concept of BSC goes far beyond the mere use of such measures.
Thus, to capture differences in PMS design, it is necessary to use a
continuous measure for adoption that captures the PMS sophistication
level, defined as the extent of development of essential design features,
functions or processes of a specific PMS within a firm.

The PMS sophistication level represents the technical quality of the
PMS with respect to design characteristics, for example, as suggested
for the BSC by Kaplan and Norton (1996) or as addressed by the PMS
framework of Ferreira and Otley (2009) (e.g., multiple perspectives of
financial and nonfinancial indicators, strategy maps, action plans, and
connections to incentive systems). Nevertheless, PMS sophistication
levels should be differentiated from the degree of embeddedness or
dissemination within an organization (e.g., how many divisions or de-
partments are using the PMS).

In the literature, PMS sophistication level has been captured by the
two typologies (Franco-Santos et al., 2012; Speckbacher et al., 2003)
described and compared in Fig. 1. Speckbacher et al. (2003) suggest

2 The organizational capabilities measures analyzed in their study correspond
to the different criteria for measuring PMS benefits in our study.
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that a PMS may develop over time and, hence, that research should
consider the stages of PMS development because the content, im-
plementation, and expected PMS benefits may vary based on the type of
PMS.

According to Speckbacher et al. (2003), the three identified types of
PMSs (see Fig. 1) reflect successive levels of sophistication in the pro-
cess of implementing a PMS. In their review, Franco-Santos et al. (2012)
recognize that “… Speckbacher et al.’s typology advocates that the
three types of BSC are incrementally related, whilst [we] find that this
might not necessarily be the case” (Franco-Santos et al., 2012: 8).
Franco-Santos et al. (2012) show that research has linked financial and
nonfinancial performance measures with incentive pay without ne-
cessarily considering cause-and-effect relationships between these per-
formance measures (e.g., Ittner et al., 2003a). Furthermore, they gen-
eralize their typology beyond Speckbacher et al. (2003)’s focus on the
BSC for (contemporary) PMSs in general.

The key differences in PMS sophistication are the extent to which
performance measures are linked to strategy, the extent to which
strategy is explicitly described through cause-and-effect relationships,
and the extent to which managerial performance is linked to reward
systems. Speckbacher et al. (2003) also refer to objectives and action
plans that Franco-Santos et al. (2012) describe as design elements of a
PMS intended “to inform managerial decision-making […] and [to]
evaluate organizational performance” (p. 81). Thus, in our paper, we
use a continuous multidimensional measure based on the features
suggested by Speckbacher et al. (2003) and similarly presented by
Franco-Santos et al. (2012).

2.4. Use of the PMS

In addition to design (i.e., PMS sophistication level), the emphasis
on different types of use is key to PMS outcomes. In this regard, Simons’
(1995) distinction between interactive and diagnostic use in the LoC
framework helps to differentiate and more deeply explore the re-
lationships among different types of use, different levels of sophistica-
tion, and PMS benefits.

Following Simons (2014: 227), diagnostic controls based on a

cybernetic logic are characterized as any formal information system
used “to (1) set a goal in advance, (2) measure outputs, (3) compute and
calculate performance variances, and (4) use that variance information
as feedback to alter inputs and/or processes to bring performance back
in line with preset goals and standards”. Simons (2014: 234) describes
interactive controls as “formal information systems that managers use to
personally involve themselves in the decision activities of sub-
ordinates”, with a focus on identifying new strategies. Thus, manage-
ment devotes considerable attention to interactive controls through
face-to-face discussions with subordinates and peers and through con-
tinuous debates regarding data, assumptions, and action plans (see also
Bisbe et al., 2007). Thus, interactive use of a PMS focuses on strategic
uncertainties and facilitates the emergence of new strategies, whereas
diagnostic use focuses on critical performance measures and aids the
implementation of existing strategies (Simons, 1991, 1995, 2014).
Simons (1995) maintains that goal achievement is linked to incentives
through diagnostic controls. He regards incentive systems as essential
for supporting diagnostic use because they enable the achievement of
goals set by management. Moreover, any control system can be used in
an interactive or diagnostic way.

The differentiation between diagnostic and interactive use is sui-
table for our setting because we explicitly address top management in
our survey, which is also the focus of the LoC framework of Simons
(1995).3 Moreover, the LoC framework has often been applied in MC
research to distinguish different types of use (e.g., Agostino and
Arnaboldi, 2012; Bisbe and Otley, 2004; Henri, 2006a; Koufteros et al.,
2014; Widener, 2007).

Fig. 1. Typologies of PMS sophistication levels.

3 Other classifications of “use”—in addition to that of Simons (1995)—de-
scribe the dual role of controls (Grafton et al., 2010; Tessier and Otley, 2012).
For example, Grafton et al. (2010) differentiate “feedback control use” from
“feed-forward control use” (i.e., the formulation and use of predictions),
whereas Van Veen-Dirks (2010) differentiates between “decision-facilitating”
and “decision-influencing” uses. Other classifications are addressed by Ahrens
and Chapman (2004); Malmi (2001); Specklé and Verbeeten (2014) and
Wouters (2009).
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2.5. Organizational outcomes and PMS benefits

The rationale for adopting and using a PMS is to create benefits for
the firm and ultimately to improve OP; these factors reflect the orga-
nizational outcomes of the firm (Ittner et al., 2003a). Referring to
Birnberg et al. (1983) and Kren and Liao (1988), Chenhall (2003) ar-
gues “that links between MC systems, context and performance can be
tenuous because they involve many factors concerning the quality of
managing the production processes”. Thus, in addition to the analyzed
independent variables, OP is influenced by numerous other contextual
and structural variables that may be difficult to control for. Therefore,
focusing on a less distant outcome variable, such as PMS benefits in our
study, seems more appropriate for investigating how firms can profit
from PMS design and use.

Furthermore, with respect to MC research based on contingency
theory, Chenhall (2003) notes that researchers often do not explicitly
mention that firms are assumed not to be in equilibrium. Thus, in
contrast to research using congruence fit or selection fit models, studies
like ours—which address the interaction or contingency fit—assume
that firms other than the best-performing firms can survive and that we
can still observe variance in OP (see Burkert et al., 2014; Drazin and
Van de Ven, 1985; Gerdin and Greve, 2004, 2008). In addition to this
methodological argument, it is worthwhile to explore PMS benefits
more closely from a theoretical perspective. Franco-Santos et al. (2012:
96–97) conclude that “growing consensus in the literature seems to be
that [PMSs] do not automatically improve firm performance. Evidence
suggests that it is the way these systems are designed, developed, and,
more importantly, used that brings about performance improvements”.
Accordingly, they call for further research on the circumstances under
which we can expect to find positive or negative consequences of PMSs.
Thus, efforts to examine outcomes beyond OP and explore the source of
benefits expand the current literature.

PMS benefits can be defined as the firm’s satisfaction with the pur-
poses of adopting a PMS as a control system and its intended pay-offs
for users (Speckbacher et al., 2003). The literature addresses a wide list
of PMS benefits (e.g., Kaplan and Norton, 1996; Malmi, 2001; Nørreklit,
2000; Wiersma, 2009). For example, PMSs have been recommended
because they foster strategy implementation by strengthening the
strategic focus of managers, clarifying and improving the communica-
tion of firm strategy, and thus aligning people’s behavior with the
strategic objectives of the firm (e.g., Ahn, 2001; Franco-Santos et al.,
2012; Garengo et al., 2005; Jazayeri and Scapens, 2008; Kaplan and
Norton, 2006). Furthermore, PMSs can support the strategy formulation
process by allowing firms to assess whether an intended or emerging
strategy is adequate and can encourage executives to understand
strategy as a continuous process of rigorously reassessing and mod-
ifying strategies (Bisbe and Malagueño, 2012; Franco-Santos et al.,
2012; Garengo et al., 2005; Kaplan and Norton, 2008). Speckbacher
et al. (2003) summarize the potential outcomes of PMSs in a compre-
hensive list of 17 expected benefits, which are listed in Panel B, Table 2.

To conclude, we decided not to use OP as an outcome variable for
our research model and chose to use PMS benefits as a more proximate
outcome variable based on the 17 PMS benefits listed by Speckbacher
et al. (2003). Nevertheless, we control for relationships with OP in
addition to relationships with PMS benefits.

2.6. Hypotheses

Fig. 2 depicts the research model and the hypotheses, which are
developed next.

2.6.1. Type of use and PMS benefits
As Franco-Santos et al. (2012: 96) observe, “The growing consensus

in the literature seems to be that [PMSs] do not automatically improve
firm performance”. Franco-Santos et al. (2012) conclude that design
characteristics and the type of PMS use affect firm outcomes. Firms use

MCs in different ways to guide organizational behavior in the intended
way (Micheli and Manzoni, 2010; Simons, 1995). Prior research in-
dicates the importance of investigating different types of PMS use (e.g.,
Braam and Nijssen, 2004; Henri, 2006a; Malmi, 2001; Widener, 2007).
Moreover, Bukh and Malmi (2005) note that PMS use affects PMS
benefits. The literature addresses multiple benefits of PMSs (e.g.,
Kaplan and Norton, 1996; Malmi, 2001; Nørreklit, 2000; Wiersma,
2009), summarized in the comprehensive list of 17 benefits suggested
by Speckbacher et al. (2003).4 Although Bisbe and Malagueno (2012)
conclude that the diagnostic use of a PMS calls into question the ben-
efits of PMS implementation, an emphasis on both diagnostic and in-
teractive use of PMSs can be valuable for a firm. Indeed, according to
Simons (1995, 2014), emphasis on the diagnostic use of a PMS helps a
firm to implement its intended strategy, constrain behavior and monitor
whether the targets for critical performance variables are achieved
using a cyclical approach of checks and balances. In contrast, an em-
phasis on interactive use promotes innovation and stimulates the
emergence of new strategies by inspiring communication between
hierarchical levels and communication with subordinates. If the use of a
PMS complements a firm’s strategy, the firm should expect a positive
benefit (Braam and Nijssen, 2004; Micheli and Manzoni, 2010).

Prior empirical work has explored the relationship between dif-
ferent types of uses and organizational outcomes but has implicitly dis-
regarded differences in PMS sophistication levels. For example, Henri
(2006a) finds that a greater emphasis on diagnostic use is negatively
associated with market orientation, entrepreneurship, innovativeness
and organizational learning as organizational outcomes, whereas in-
teractive use is positively associated with these outcomes. Interestingly,
the dynamic tension of both interactive and diagnostic use, measured as
an interaction term, has no significant effect. Henri (2006a) concludes
that there is a mismatch between the diagnostic use of a PMS and the
requirements for the four analyzed capabilities of his study. Grafton
et al. (2010) show that the use of feedback controls is positively asso-
ciated with the extent of existing organizational capabilities, which in
turn is positively associated with business unit performance, whereas
the use of feedforward controls is positively connected with the de-
velopment of new capabilities. In contrast to Henri (2006a); Koufteros
et al. (2014) find, not only for interactive but also for diagnostic PMS
use, a positive relationship with three types of organizational cap-
abilities as benefit measures (i.e., strategic management, operational
and external stakeholder-related capabilities). These three benefit
measures are also positively associated with different OP measures. In
contrast to Henri (2006a), the authors also find a significant positive
effect of the dynamic tension of both types of use. Other studies also
examine the relationship between use and organizational outcomes;
however, they focus on either diagnostic or interactive use or do not
explicitly differentiate between the two types of use (e.g., Bisbe and
Otley, 2004; Braam and Nijssen, 2004; de Geuser et al., 2009; Kihn,
2007). For example, Braam and Nijssen (2004) report a negative effect
of “measurement-focused BSC use” (which is similar to diagnostic use)
and a positive effect of “strategy-focused BSC use” (which is similar to
interactive use) on OP, whereas Bisbe and Otley (2004) analyze the
interactive use not only of different MCs but also of BSCs and find
positive relationships with innovation and performance.

To conclude, prior works report ambiguous results regarding the
relation between diagnostic use and PMS benefits but positive results
for interactive use. Thus, we propose a direct relationship with inter-
active use but a null hypothesis for the relationship with diagnostic use.
All the following hypotheses are based on contingency theory because
we examine the relationship between a structural variable of the
firm—i.e., the emphasis on PMS use—and a (proximate) outcome

4 In the following discussion, when we refer to the “benefit” of a PMS, we
consider the net benefit to be the difference between the various benefits of a
PMS and the costs of its adoption and use.

T.W. Guenther, A. Heinicke Management Accounting Research 42 (2019) 1–25

5



measure:

H1a. Emphasis on the diagnostic use of a PMS is not associated with
PMS benefits.

H1b. Emphasis on the interactive use of a PMS is positively associated
with PMS benefits.

2.6.2. Fit between PMS sophistication level and use of a PMS
In their review of strategic PMSs, Micheli and Manzoni (2010)

identify two key factors that affect the benefits obtained from a firm’s
PMS: (1) whether the PMS design reflects the assigned purpose and (2)
whether the PMS is linked to the firm’s strategy formulation and im-
plementation. Kaplan and Norton (1996) propose the concept of the
BSC and argue that firms should use the BSC as a strategic management
system (Kaplan and Norton, 1996). Thus, the BSC should incorporate
cause-and-effect relations between the chosen measures, and these if-
then statements (to use their terms) should pervade all four perspec-
tives in which the measures are grouped in order to ensure that the PMS
is used to formulate firm strategy and facilitates communication and
learning, thus enabling effective control (Bisbe and Malagueno, 2012;
Malina and Selto, 2001; Malina et al., 2007). Such a PMS is more so-
phisticated than a traditional PMS. Thus, PMS benefits can be expected
to vary with PMS sophistication levels (Malmi, 2001). That said, PMS
sophistication has rarely been examined in the empirical literature.

Speckbacher et al. (2003) find that firms with a more developed
PMS are more satisfied with their PMS. However, a low percentage of
firms in their study reported using a strategic type of BSC (type III
following the classification in Fig. 1). The direct relationship between
design and organizational outcomes has been examined in previous stu-
dies. For example, Ittner et al. (2003b) explore the relationship between
OP and measurement system satisfaction with two different PMS design
approaches: (1) the measurement and use of a diverse set of financial
and nonfinancial measures (i.e., similar to type I in Speckbacher et al.
(2003), see Fig. 1) and (2) the alignment of these measures with the
firm’s strategy and value drivers (similar to type II). Whereas mea-
surement diversity is positively associated with satisfaction and stock
market returns, Ittner et al. (2003b) find little support for the re-
lationship of alignment with strategy and the relationship of value
drivers with satisfaction and OP. Lee and Yang (2011) find that both
PMS adoption (moderated by organizational structure) and the stage of
a PMS using the classification of Speckbacher et al. (2003) (conditional
on competition) are positively associated with OP.

Several papers argue that inadequate PMS design can promote PMS
failure and dysfunction. Following Blau (1964) and Jaworski and
Young (1992), we define PMS dysfunction as a negative consequence of

the adoption and use of a PMS for the organization and define PMS
failure as the complete abandonment of a PMS following PMS dys-
function. Dysfunctional effects are diverse, such as “ossification” (i.e.,
organizational paralysis due to excessively rigid PMS); the crowding out
of intrinsic motivation, or “tunnel” effects (i.e., a strict managerial focus
on those KPIs included in the PMS); gaming; smoothing; biasing; or
creating a system that is too complex and difficult to understand, which
leads to information overload, the spread of employee awareness over
too many objectives or increased administrative costs (e.g., Birnberg
et al., 1983; Henri, 2006a; Ittner et al., 2003a; Schick et al., 1990;
Simons, 1995; Smith, 1995; Townley et al., 2003). Yongvanich and
Guthrie (2009) observe no significant differences in satisfaction and
perceived benefits gained from different types of BSCs. Furthermore,
Gimbert et al. (2010) find no difference in the support of strategy for-
mulation (i.e., as a PMS benefit) between having no PMS and having a
“nonstrategic”, merely operational PMS (i.e., a PMS with a low so-
phistication level). However, these studies do not explicitly account for
the fact that different types of use may be related to the effects of PMS
sophistication levels on organizational outcomes.

PMS sophistication level and use of a PMS may not be independent of
each other; rather, they may be connected and may both influence PMS
benefits (Bukh and Malmi, 2005). In their review of the PMS literature,
Franco-Santos and Bourne (2005) identify process and contextual fac-
tors that enhance the effectiveness of PMSs. Several of these factors
relate to the design (and implementation) and subsequent use of a PMS
and thus signal that PMS use and sophistication level are closely related
(see also Ferreira and Otley, 2009; Henri, 2006a, 2006b; Malmi, 2001;
Wouters, 2009). Henri (2006b: 97) explicitly states that PMS design and
use are “two closely intertwined dimensions of PMS that must be ex-
amined specifically”.

Furthermore, Micheli and Manzoni (2010) argue that a PMS should
be designed based on the purpose for which it is developed and that
there is no “one size fits all”model. Thus, they argue that the benefits of
a measurement system strongly depend on both its intended roles (i.e.,
type of use) and its characteristics. With respect to the LoC framework,
some researchers argue that the diagnostic use of a PMS restricts it to a
measurement control system, whereas interactive use renders the PMS a
strategic management tool (Henri, 2006a; Kaplan and Norton, 2001).
Thus, it seems worthwhile to explore whether PMS sophistication levels
moderate the relationship between both types of PMS use and PMS
benefits.

Simons (1995: 61) explicitly refers to profit plans and budgets as
“the most pervasive diagnostic control systems in modern business
firms”. The list of typical diagnostic controls presented in Simons
(1995) in his more recent book is expanded by the BSC concept

Fig. 2. Research model.
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(Simons, 2014: 227). Furthermore, Simons (1995, 2014) explicitly links
diagnostic controls to formula-based incentive systems “as a way of
powering up, or motivating goal achievement” (Simons, 2014: 229). In
his analysis of 12 case studies, Merchant (1989) finds that all diagnostic
performance measures are linked to reward systems (Merchant, 1989),
whereas nonfinancial indicators are deemed meaningless if they are not
linked to rewards (Eccles, 1991). Finally, Ahn (2001) underlines the
importance of explicit targets based on his case study firm.

Relating these arguments to PMS sophistication levels indicates that
greater emphasis on diagnostic use would require a more sophisticated
PMS. In addition to the measurement of financial and nonfinancial
measures, explicit targets and the link to an incentive system are re-
quired. In the typology of Speckbacher et al. (2003), the inclusion of
these features results in a type III PMS; Franco-Santos et al. (2012)
would call it a type D PMS (see Fig. 1).

In contrast to the above argument that diagnostic use requires a
high level of sophistication, Henri (2006b) postulates a negative re-
lationship between monitoring (representing diagnostic use of a PMS)
and the diversity of measurement (i.e., his measure for PMS sophisti-
cation levels). He argues that diagnostic control is strongly related to
financial information and to budgetary control, which requires only a
limited PMS sophistication level. Based on his case study findings,
Tuomela (2005) argues that setting targets was perceived as a challenge
by the case firm. Furthermore, researchers have argued that it is diffi-
cult to explicate the impact of particular nonfinancial measures on fi-
nancial results (Anthony and Govindarajan, 1998) and that experience
regarding the financial effects of nonfinancial factors—typically de-
monstrated in a PMS via cause-and-effect relationships (one of the
elements of PMS sophistication levels)—is lacking. The dysfunctional
effects of PMSs that are discussed in the literature are often connected
to the use of a PMS as the basis for managerial incentive systems (e.g.,
Birnberg et al., 1983; Henri, 2006a; Simons, 1995; Smith, 1995;
Townley et al., 2003). Specifically, the substitution of extrinsic moti-
vation for intrinsic motivation (i.e., incentive systems), a focus on those
KPIs in management that are the basis for rewards, and the gaming
effects in incentive systems linked to a PMS raise questions about
whether PMSs linked to incentive systems are beneficial for diagnostic
use.

Furthermore, diagnostic use is characterized by two important
features connected with mechanistic controls: first, tight control over
operations and strategies and, second, highly structured channels of
communication and restricted information flows (Burns and Stalker,
1961; Henri, 2006a). Regarding the first characteristic, diagnostic use is
linked to action plans derived from strategies, detailed target setting,
and variance analysis of the differences between planned and actual
numbers. These features are also typically addressed by PMSs that in-
corporate nonfinancial measures, such as the BSC. Diagnostic use
mainly concerns single-loop learning (Argyris and Schön, 1978) in the
sense of “plan, do, check, act”. However, certain features of a
PMS—such as cause-and-effect relationships, incentive systems, or ex-
plicit links to strategy—are more beneficial for double-loop learning,
which is needed for interactive use to innovate and develop new stra-
tegies.

Regarding the second feature of mechanistic controls, diagnostic use
often follows standardized reporting processes and responsibilities
(Abernethy and Brownell, 1999), whereas interactive use requires
cross-functional processes and communication and a free flow of in-
formation (Kohli and Jaworski, 1990). Vandenbosch (1999) argues that
diagnostic use results in corrective action at best, which is insufficient
for a firm’s development of new and creative ideas. At worst, diagnostic
use leads to unproductive discussions about the validity of KPIs, reasons
for variance, and actions to take for improvement (similarly, Henri,
2006a). The latter arguments suggest that diagnostic use would require
only a limited PMS sophistication level, i.e., a PMS designed to meet the
basic needs of mechanistic controls and single-loop learning. Similarly,
in their literature review, Franco-Santos et al. (2012) find evidence that

firms do not necessarily combine incentive systems with their PMSs.
Malmi (2001) also finds that several of his 17 case firms use BSCs for
informational purposes only and do not use them as management sys-
tems, which would not require target setting or a link to the incentive
system; thus, these firms would require only a less sophisticated PMS
for diagnostic use.

In summary, empirical findings suggest that a greater emphasis on
diagnostic use may not necessarily require a higher level of sophisti-
cation and that there might be dysfunctional effects of an overly so-
phisticated PMS. However, the theoretical literature is ambiguous,
supports contradictory arguments, and creates tensions between con-
trary positions. Unfortunately, the empirical evidence is scarce and
limited to certain features of PMS design. Thus, based on the ambiguous
theoretical arguments and contradictory empirical findings, we propose
for the association of the fit between the two structural variables, em-
phasis on diagnostic use and PMS sophistication level, with PMS ben-
efits the following:

H2a. The relationship between emphasis on diagnostic PMS use and
PMS benefits is unaffected by PMS sophistication levels.

With respect to interactive use, Kaplan and Norton (1996, 2001)
explicitly describe the BSC as a strategic management system, and re-
searchers relate resulting strategic capabilities to the interactive use of a
PMS (e.g., Agostino and Arnaboldi, 2012; Bisbe and Malagueno, 2012;
Henri, 2006b; Specklé and Verbeeten, 2014; Tuomela, 2005; Wouters,
2009). Regarding the various design elements of a PMS, the inclusion of
nonfinancial measures in addition to financial measures can facilitate
the exploration of other perspectives in addition to a purely financial
perspective because nonfinancial measures are assumed to be leading
indicators of future financial performance (Kaplan and Norton, 1996;
Tuomela, 2005). Furthermore, describing strategies based on cause-
and-effect relationships, defining target values and action plans for
nonfinancial performance measures, and connecting PMSs with in-
centive systems can contribute to the search for new strategies and
therefore to the enabling role of PMSs (Ahrens and Chapman, 2004;
Wouters, 2009), engendering discussions between top management and
employees (Simons, 1995). Incentive systems are also necessary for
interactive PMS use, although they differ from those applied for diag-
nostic PMS use. Specifically, Simons (2014) recommends subjective
assessments of managers “to reward an individual’s innovative efforts
and contributions”. In this regard, rewards should be based on con-
tributions and efforts rather than on results to inspire communication
and information sharing (Simons, 2014). Furthermore, Tuomela (2005)
finds in his case study that targets are used implicitly as the basis for
discussions in firms where it is difficult to establish explicit targets.
Moreover, (re)focusing the attention of subordinates on strategic un-
certainties and strategic issues is part of this interactive use of PMS
(Henri, 2006b; Simons, 1995). Interactive PMS use can yield a better
understanding of the business by revealing cause-and-effect relation-
ships (Chenhall, 2005) or can lead to cross-functional and cross-hier-
archical discussions by breaking down firm strategy (Abernethy and
Brownell, 1999; Abernethy and Lillis, 1995), thereby overcoming a
restricting and channeled information flow within internal reporting.

Regarding empirical evidence, Henri (2006b) examines the re-
lationship between different types of PMS use and the diversity of PMS
measurement, which represents PMS sophistication levels. He finds that
only attention focusing and strategic decision making (which can be
associated with interactive use in the LoC framework) are positively
related to the diversity of measurement, but monitoring, which is a
typical diagnostic use, is not. However, they do not explore other design
elements of PMSs, such as cause-and-effect relationships describing firm
strategy, incentive systems or action plans. Furthermore, the case study
of Agostino and Arnaboldi (2012) investigates the relationship between
the interactive and diagnostic uses of the BSC and its design char-
acteristics but does not examine the consequences for organizational
outcomes. Building on previous research (e.g., Speckbacher et al., 2003;
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Kaplan and Norton, 1996), Agostino and Arnaboldi (2012) identify four
design choices (selecting key performance measures, cascading the PMS
throughout the firm, setting targets, and implementing a reward
system). They find that BSCs used for interactive purposes are asso-
ciated with a predominance of nonfinancial KPIs, cascading of BSCs
from the corporate report, implicit targets, and links to reward systems
(i.e., a higher PMS sophistication level), and vice versa for diagnostic
use. The last finding conflicts with Simons’ LoC framework, which
suggests that reward systems are explicitly associated with diagnostic
use (Simons, 1995).

To conclude, both the theoretical considerations and initial em-
pirical findings are less ambiguous for interactive use than for diag-
nostic use. Thus, we expect that the fit between the two structural
variables, emphasis on interactive use and PMS sophistication level,
fosters PMS benefits. Hence, we propose the following:

H2b. The positive relationship between an emphasis on interactive PMS
use and PMS benefits is stronger in firms with more sophisticated PMSs.

2.6.3. The role of firm size
Although the development and implementation of a PMS is a time-

consuming and expensive process, many firms implement such systems
to more efficiently align the firm with its strategy and to control critical
performance measures. Therefore, contingency variables that affect
PMS design and use and their impact on firm performance must be
identified (Franco-Santos et al., 2012). There is broad consensus in the
literature that firm size is an important contextual factor (e.g., Henri,
2006a; Hoque and James, 2000). In this study, we explore whether firm
size (i.e., size variations within our sample of midsized firms) moder-
ates the relationships in our research model.

The literature indicates that larger firms use more sophisticated
control systems (Abdel-Kader and Luther, 2008; Chenhall, 2003) and
are more likely to adopt PMSs such as the BSC (Hoque and James, 2000;
Speckbacher et al., 2003). When firms grow in size, managers have to
address a broader range of information, communicate such information
through more and different channels, and coordinate resources and
actions across a larger number of employees, more regions or more and
larger legal entities (Chenhall, 2003, 2007). Thus, larger firms typically
adopt tighter MCs, such as diagnostic PMS use (Baird et al., 2004). In
contrast, smaller firms typically rely more on interpersonal and in-
formal controls (Merchant, 1981; Heinicke et al., 2016), have lower
coordination needs due to their smaller scale of operations (Chenhall,
2007), and communicate more directly because of their smaller staff
(Merchant, 1981). Furthermore, management and strategy setters are
closer to the market and to operations (Hoque and James, 2000). Bruns
and Waterhouse (1975) find that larger firms are associated with
greater administrative controls, whereas smaller firms are characterized
by personal controls.

In his LoC framework, Simons (1995) notes that firms must manage
the tension between limited attention and opportunity-seeking beha-
vior and must use both interactive controls (to facilitate the emergence
of new strategies) and diagnostic controls (to implement existing stra-
tegies, ensure goal achievement, and focus on critical performance
measures). Smaller firms may benefit more from a use that allows them
to compensate for their comparative shortcomings. Because smaller
firms use more interpersonal controls and have lower constraints on
knowledge sharing, coordination and communication, we expect that
they benefit more from monitoring crucial performance measures and
from tight control of goal achievement. In contrast, because larger firms
face more strategic uncertainty and more complexity than smaller
firms, they benefit more from interactive PMS use, which better satisfies
the above-described needs of communication, coordination and atten-
tion focusing. Finally, we hypothesize a moderation approach (form of
fit) of contingency theory by exploring size as a contingency factor:

H3a. The relationship between the emphasis on diagnostic PMS use and

PMS benefits is weaker in larger firms than in smaller firms.

H3b. The positive relationship between the emphasis on interactive
PMS use and PMS benefits is stronger in larger firms than in smaller
firms.

3. Research method

3.1. Sample and data collection

To test our hypotheses, we gather empirical data from German
midsized firms by using a structured questionnaire.5 For this purpose,
we use the Amadeus database to create our target sample and to collect
archival data on these firms. We focus on midsized firms with sales
between € 20 million and € 1 billion,6 and we remove firms focused on
public administration and financial services from our sample,7 leaving a
sample comprising production, trade, and service firms. The database
contains 16,018 firms within the sales range in focus. First, we classify
firms based on ownership, distinguishing between family and non-
family firms, to ensure that the sample has broad representativeness.
Because most studies use ownership and family involvement in firm
management to distinguish family from nonfamily firms (e.g.,
Astrachan et al., 2002), we label a firms as a family firm if the family
owns more than 50.00% of the firm.8 Subsequently, we classify these
firms in four sales categories (i.e., 20–39, 40–99, 100–249, and
250–1,000 million €) to produce a 2×4 ownership/sales matrix. We
then randomly select approximately every 6th firm from each cell to
generate our stratified random sample of 2500 firms. After correcting
this sample for closed, moved, or merged firms, we obtain a final target
sample of 2452 firms.

For the survey process, we follow the common guidelines for survey
design (e.g., Dillman et al., 2014) to improve the response rate. The
questionnaire was developed in 2010 and pretested in February/March
2011. In May 2011, we sent the questionnaire with a cover letter to one
member of each firm’s top management team (e.g., CEO, CFO). In June
2011, we sent a reminder letter to nonrespondents with an access link
to the online version of the questionnaire. In total, by August 2011, we
received 276 usable responses, representing a response rate of 11.26%.
This response rate is comparable to that in similar studies (Bisbe and
Malagueno, 2012; de Geuser et al., 2009; Widener, 2007).

We conduct a nonresponse analysis to compare respondents and
nonrespondents and find no significant differences in sales or owner-
ship (family/nonfamily) between the respondents and the target po-
pulation (p > 0.05). Furthermore, when we compare sales, profit
margin (RoS) and RoE, we do not find significant differences between
our sample and the target population (p > 0.05). We also do not find
significant differences (p > 0.05) between early and late respondents
in terms of diagnostic and interactive use of PMSs and PMS sophisti-
cation levels. However, late respondents report significantly lower PMS

5 The comprehensive nine-page survey instrument was also used to collect
data for another paper by the authors, which examines the relationship between
a flexible culture and the LoC concept and thus investigates an entirely different
research question.
6 Bisbe and Malagueno (2012) and O’Gorman and Doran (1999) use a similar

sales range for midsized firms. This definition of midsized firms is confirmed by
our survey, as 88.6% of the responding companies consider themselves mid-
sized firms.
7 Public sector organizations typically rank nonfinancial over financial ob-

jectives and have different MCs and especially PMSs. Furthermore, financial
service firms (e.g., banks, insurance firms) are excluded, as OP is measured
differently (e.g., RoE instead of RoA), objectives are dominated by financial
targets, risk management plays a prominent role, and operational processes and
strategy development are different from those in manufacturing and service
firms.
8We obtain information related to ownership from the Amadeus database.
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benefits than early respondents. Overall, the results support the gen-
eralizability of our findings and indicate a low response bias. Appendix
A1 summarizes our nonresponse analyses, and Appendix A2 shows the
descriptive statistics for our survey sample.

3.2. Variable measurement

To measure the emphasis on the interactive use and diagnostic use of a
PMS, we adopt a previously used and validated instrument from Henri
(2006a). The respondents were asked to indicate on a five-point Likert
scale (ranging from very little to very much) the extent to which they
used a PMS in their firm. Whereas the questions regarding diagnostic

use capture classical measurement tasks, such as performance measures
related to monitoring, reviewing, and comparisons, the questions re-
garding interactive use address attention focusing. An exploratory
factor analysis revealed the unidimensionality of the diagnostic and
interactive use constructs (Appendix A3). Moreover, a confirmatory
factor analysis showed that all Cronbach’s alpha values lie above 0.8
and that the factor loadings are significant and substantial. Further-
more, the variance extracted, individual item reliability, and composite
reliability measures confirmed the reliability of both constructs
(Table 1).

We measure PMS sophistication level as a formative construct based
on the typology of Speckbacher et al. (2003), which has been used in

Table 2
Reliability of the constructs.

Panel A: Reliability and validity of PMS sophistication level

CI Theoretical range VIF Regression weights Beta Significance

PMS sophistication level (Scale: 1 = not at all; 5 = to a great extent) 10.596
We use a multidimensional performance measurement system that combines financial and

nonfinancial performance measures.
1–5 2.041 0.253 0.284 0.000

We use a multidimensional performance measurement system that additionally describes strategy
by using cause-and-effect relationships.

1–5 1.772 0.237 0.266 0.000

We use a multidimensional performance measurement system that allows to define target values
and action plans.

1–5 2.880 0.253 0.309 0.000

We use a multidimensional performance measurement system that is connected with incentives for
management compensation.

1–5 2.173 0.241 0.319 0.000

Note: The instrument used for measuring PMS sophistication level is developed based on the classification of Speckbacher et al. (2003). The table reports the results of the assessment of
multicollinearity. The VIF values for each item and the condition index (CI) for the constructs are far below the common thresholds of 10 and 30, respectively.

Panel B: Reliability and validity of PMS benefits

CI Theoretical range VIF Regression
weights

Beta Significance

PMS Benefits 22.094
Importance of the following expected benefits of the PMS (scale: 1 = not important at all; 5 = very

important) weighted with the perceived goal achievement of the PMS for each of the benefits
(scale: 1 = strongly not agree; 5 = strongly agree)

Developing strategy (further) 1–25 3.251 0.064 0.090 0.002
Clarifying and communicating strategy 1–25 2.782 0.043 0.060 0.023
Improved alignment of strategic objectives with actions 1–25 2.753 0.090 0.122 0.000
Focusing resources on strategy 1–25 2.381 0.005 0.007 0.776
Developing a consistent system of objectives in the company 1–25 2.208 0.066 0.096 0.000
Improving the understanding of cause-and-effect relationships in the company 1–25 2.036 0.042 0.063 0.006
Stronger consideration of nonfinancial drivers of performance 1–25 1.809 0.058 0.082 0.000
Improving company results in the long term 1–25 2.319 0.057 0.083 0.001
Alignment of strategic initiatives 1–25 3.152 0.052 0.076 0.007
Improving strategic learning (control and feedback) 1–25 2.219 0.047 0.069 0.004
Supporting the shareholder value-based management system 1–25 1.998 0.071 0.117 0.000
Building up a base for an incentive system 1–25 1.762 0.042 0.072 0.001
Better consideration of stakeholders (stakeholder: person/group/organization that shows concern

in an organization, e.g., suppliers, owner, creditors)
1–25 1.963 0.077 0.112 0.000

Improved customer focus 1–25 1.970 0.068 0.102 0.000
Identifying business process reengineering opportunities 1–25 2.319 0.053 0.078 0.001
Supporting a strategy of growth 1–25 2.305 0.053 0.081 0.001
Enhancing investment in intangibles (e.g., patents) 1–25 1.674 0.064 0.083 0.000
Note: The instrument for measuring PMS benefits is developed based on Gupta and Govindarajan (1984) and Govindarajan (1988). The dimensions of the instrument are adapted based

on the expected benefits derived from the study by Speckbacher et al. (2003). The table reports the results of the assessment of multicollinearity. The VIF values for each item and
the condition index (CI) for the constructs are far below the common thresholds of 10 and 30, respectively. Despite the nonsignificance of the expected benefit “Focusing resources
on strategy”, this item remains in the construct to keep the theoretically justified scope of expected PMS benefits.

Panel C: Reliability and validity of PEU

First-order construct CI Theoretical range VIF Regression
weights

Beta Significance

Competition 16.578
During the last three years, how intense was competition in each of the following areas for your

company from your point of view? (Scale: 1 = of negligible intensity; 5 = extremely intense)
Competition for purchases or raw materials 1–5 1.146 0.253 0.499 0.000
Competition for manpower 1–5 1.090 0.240 0.369 0.000
Price competition 1–5 1.164 0.246 0.347 0.000
Competition for quality 1–5 1.051 0.247 0.344 0.000

(continued on next page)
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previous research by Lee and Yang (2011) and adapted by Franco-
Santos et al. (2012). Bisbe et al. (2007) address the formative mea-
surement of a BSC construct in a similar manner. In their typology,
Speckbacher et al. (2003) describe three types of PMSs that build on
each other. We adapted Speckbacher et al.’s typology for the purposes
of this study by creating a construct based on four design elements that
characterize the different types of PMSs (i.e., key performance measures
in various dimensions, cause-and-effect relations, defined targets and
action plans, and links to incentives). The respondents were asked to
indicate the extent to which their PMS design contains these four design
elements on a five-point Likert scale, where each scale represents a
range between a low and a high stage of PMS development. By using a
Likert scale for these items, we are able to consider PMS sophistication
level as a continuous variable measured by a formative construct with
equal weighting for the four scales, in contrast to the dichotomous or
nominal scale (i.e., type I, II or III, see Fig. 1) originally presented by
Speckbacher et al. (2003). When the construct score is higher, so is the
designed PMS sophistication level. Because the four different design
elements can accumulate, different levels of sophistication can be
measured, where the anchors are a minimum layout, a PMS that “only”
combines financial and nonfinancial measures, and a maximum layout
that is a combination of all the elements of PMS design.9

We consider PMS benefits to be a measure of effectiveness. Adapting
the well-established instrument developed by Gupta and Govindarajan
(1984) and Govindarajan (1988) for perceived OP to our context, we
measure PMS benefits as the perceived degree of goal achievement
along various dimensions. This OP instrument has been used in

previous empirical research by Chenhall and Langfield-Smith (1998)
and Bisbe and Otley (2004). We separately asked firms to indicate the
importance of and their level of satisfaction with 17 items representing
the expected benefits of a PMS on a five-point Likert scale. The per-
ceived benefit score represents a formative index indicating each firm’s
importance-weighted average level of satisfaction with the listed ben-
efit items.10 The items were adapted from the expected benefits of BSC
use summarized by Speckbacher et al. (2003) based on the literature.11

Thus, this measure is also able to consider different contingencies of a
firm by weighting the importance of a specific benefit for the firm
(Bedford and Speklé, 2018). The PMS benefits measure captures man-
agerial perceptions of their firms’ PMS and is thus a proxy for its “ac-
tual” benefits. Note that this measure concerns the net benefits and
costs for implementing and using a PMS, which we label PMS benefits
for simplification.

To assess the reliability and validity of both formative constructs,
we examine the multicollinearity of the constructs. The variance in-
flation factors (VIFs) for both PMS sophistication levels and PMS ben-
efits lie far below the common threshold of 10 (Diamantopoulos and
Winklhofer, 2001; Diamantopoulos et al., 2008). Except for the item
“focusing resources on strategy” within the PMS benefits construct, all
items have significant regression weights that provide important con-
tributions to the construct (Diamantopoulos and Winklhofer, 2001;
Bedford and Speklé, 2018). We nevertheless keep this nonsignificant
item in the PMS benefits construct to maintain the theoretically

Table 2 (continued)

Panel C: Reliability and validity of PEU

First-order construct CI Theoretical range VIF Regression
weights

Beta Significance

Market cycles/legal constraints 14.688
How long are the market cycles in your industry compared to other industries?
(Scale: 1 = substantially shorter; 5 = substantially longer) 1–5 1.036 0.505 0.819 0.000
During the past three years, the legal constraints surrounding your firm have from your point of

view (Scale: 1 = strongly decreased; 5 = strongly increased)
1–5 1.036 0.453 0.426 0.000

External environment 7.551
During the last three years, how stable was the external environment facing your firm from your

point of view? (Scale: 1 = very stable; 5 = very dynamic)
Supplier environment 1–5 1.294 0.502 0.575 0.000
Economic environment 1–5 1.294 0.495 0.587 0.000
Technological environment/modifications 6.729
During the last three years, how stable was the technological environment facing your firm from

your point of view? (Scale: 1 = very stable; 5 = very dynamic)
1–5 1.183 0.504 0.612 0.000

How often do new scientific discoveries/modifications to existing products emerge in your industry
compared to others from your point of view?

(Scale: 1 = less often; 5 = more frequently) 1–5 1.183 0.489 0.582 0.000
Predictability 11.218
During the last three years, how was the development of the predictability of the following issues

from your point of view?
(Scale: 1 = much easier to predict; 5 = much harder to predict)
Market activities of your competitors

1–5 1.344 0.502 0.562 0.000

Preferences of your customers 1–5 1.344 0.496 0.589 0.000

Second-order construct CI VIF Regression weights Beta Significance

Perceived environmental uncertainty 25.439
Competition 1.133 0.169 0.253 0.000
Market cycles/legal constraints 1.016 0.193 0.332 0.000
External environment 1.312 0.209 0.418 0.000
Technological environment/modifications 1.229 0.194 0.417 0.000
Predictability 1.070 0.183 0.284 0.000

9 The score for PMS sophistication level ranges from 1 (i.e., four design ele-
ments with a score of 1 each, using equal weighting for the four items) to 5 (i.e.,
four design elements with a score of 5 each because of the five-point Likert
scale).

10 As a robustness check, we also perform a factor analysis and define a
second-order construct consisting of three factors. The results are shown in the
robustness section.
11 The score theoretically ranges between 1 and 25, as it is the product of the

level of importance and level of satisfaction (both measured with five-point
Likert scales) equally weighted over all 17 items, as listed in Panel B, Table 2.
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justified dimensions of the expected PMS benefits. Table 2 reports the
reliability and validity results for both formative constructs.

We measure Size as the number of employees in the firms. In the
contingency-based literature, the number of employees is a commonly
used proxy for organizational size because financial measures may
distort comparisons owing to possible differences in accounting treat-
ments between firms (Chenhall, 2003). Moreover, research shows that
the number of employees is correlated with financial measures such as
sales and total assets (Hoque and James, 2000). Furthermore, the
complexity of a firm’s MCs seems likely to be driven by the number of
employees, who must be coordinated and aligned with overall firm
goals. MC systems and especially the LoCs are connected to the beha-
vior of a firm’s employees (e.g., Simons, 1995; Widener, 2007). Finally,
we follow other empirical research papers and use the number of em-
ployees as a measure for organizational size (Bisbe and Malagueno,
2012; Davila et al., 2015; Henri, 2006a, 2006b).

3.3. Control variables

Following the conceptualization of Gerdin and Greve (2004) for
contingency fit testing, we include three control variables as moder-
ating variables to test the robustness of our base model. In contingency-
based research, perceived environmental uncertainty (PEU) is recognized
as a powerful contextual variable (Bisbe and Malagueno, 2012;
Chenhall, 2003). Previous studies suggest that PEU influences how
firms use their PMSs (Bisbe and Otley, 2004; Hoque, 2014; Kihn, 2007;
Widener, 2007) and that PEU explains the variance in PMS sophisti-
cation levels (Abdel-Kader and Luther, 2008; Micheli and Manzoni,
2010). To measure PEU, we use the widely used instrument developed
by Gordon and Narayanan (1984) and Govindarajan (1984). Moreover,
because PMSs develop over time (Speckbacher et al., 2003), we include
the variable Dynamic to test the robustness of our model with respect to
changes in PMS design over the past three years because insights from
the concept of accounting change (e.g., Andon et al., 2007; Quattrone
and Hopper, 2001) suggest that the interplay between the PMS and the
firm may be an important determinant of further PMS development.
Therefore, for all items concerning PMS sophistication levels, we asked
respondents to indicate the PMS sophistication level both as of today
and as of three years ago. For each item, the difference in the item value
between today and three years ago is calculated; these differences are
then averaged over all items to obtain the value for Dynamic. Further-
more, we include the variable Ownership to control for different own-
ership structures. Speckbacher and Wentges (2012) find that family
involvement is an important contextual factor in PMS design. Non-
family firms tend to use formal, sophisticated PMSs more extensively
than family firms (Cromie et al., 1995), and ownership is a key char-
acteristic that distinguishes family firms from nonfamily firms (Klein,
2000). Furthermore, we integrate a mutual path with identical path
coefficients between an emphasis on diagnostic and on interactive use
and between an emphasis on both diagnostic and interactive use and
PMS sophistication levels to control for relationships between these
variables. A relationship between both types of use has been postulated
by Simons (1995) and empirically proven in previous survey studies
(Henri, 2006a; Widener, 2007). Finally, we measure OP as a latent
construct of archival RoCE, RoS and RoA.

Furthermore, to test the robustness of our results, we explore the
relationships of the focal variables in our base model to other in-
dependent contextual and structural variables (i.e., strategic orienta-
tion, strategic planning intensity, budgeting, size, OP, firm age) because
these variables might be related to specific variables in our model
(Gerdin and Greve, 2004). We describe the measurement of these
variables and present the results in the robustness section.

3.4. Data analysis

Our base model focuses on the relationships among the two types of

use, PMS sophistication levels and the corresponding organizational
outcomes based on contingency theory. We use the mediation approach
of a contingency fit analysis (see Gerdin and Greve, 2004) by using
covariance-based structural equation (path) modeling (SEM) and a
moderation approach when we test for the fit between PMS sophisti-
cation levels and both types of use with polynomial regression modeling
and when we examine the impact of other contingency factors on our
research model (i.e., the form of fit) using multigroup causal analysis
(MGCA).

We analyze the data in two steps to test our hypotheses. First, we
use covariance-based SEM to estimate the entire research model (H1a to
H2b) simultaneously. In particular, we refer to polynomial regression
modeling to examine the moderating effect of the PMS sophistication
level (Edwards and Parry, 1993; Burkert et al., 2014). Thus, the benefits
of a PMS can be explained by the fit between both types of use and PMS
sophistication levels:

= + −

+ − +

Benefit diagnostic use PMS sophistication level

interactive use PMS sophistication level ε

ß ß ( )

ß ( )
0 1

2

2
2

When taking into account all direct, interaction and squared vari-
ables in our research model, we finally obtain:

= +

+ + +

+ +

+ ×

+ × + +

Benefit a a diagnostic use

a diagnostic use a interactive use a interactive use

a PMS sophistication level a PMS sophistication level

a diagnostic use PMS sophistication level

a interactive use PMS sophistication level controls ε
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2
2

3 4
2

5 6
2

7

8

We use AMOS 23.0 with a maximum likelihood (ML) estimation
approach, which requires multivariate, normally distributed data. The
absolute values for skewness and kurtosis indicate the multivariate
normality of the data, as the values are far below the threshold of 3.0
for skewness or 10.0 for kurtosis (Kline, 2011).

Second, we use MGCA to test the moderating effect of Size (H3a and
H3b) and of the three control variables (PEU, Dynamic, and
Ownership), as recommended by Burkert et al. (2014), to test for ca-
tegorical moderating effects. To investigate Size, we divide the sample
into two subgroups based on a median split. Firms with fewer than 250
employees are defined as smaller firms, and firms with more than 249
employees are classified as larger firms. Then, following the procedure
by Byrne et al. (2010), we assess the measurement invariance between
the two groups12 and find the measurement invariance for smaller and
larger firms. Conducting the same test for the two groups divided based
on PEU, Ownership, and Dynamic,13 we find measurement invariance
in the two groups for PEU and partial scalar invariance in the two
groups for Ownership and Dynamic. The results of the subgroup ana-
lyses for Size are presented in Table 5; the results of the subgroup
analyses for PEU, Dynamic, and Ownership are untabulated but avail-
able to readers upon request.

4. Results and discussion

Panel A, Table 3 shows the correlations among the variables of the
Base Model 1. With the exception of the interaction between interactive

12 The prerequisite for applying MGCA is measurement invariance, which
ensures that the items, constructs, and structural model operate equivalently
across the groups. With measurement invariance, unambiguous conclusions can
be drawn from the results, whereas partial scalar invariance is regarded as
sufficient for MGCA (Steenkamp and Baumgartner, 1998).
13 To test the control variables Dynamic and PEU, we also divide the sample

into two groups for each control variable by using a median split. To validate
the structural model with respect to Ownership, we divide the sample into fa-
mily firms (in which the family owns more than 50.00% of the firm) and
nonfamily firms.
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Fig. 3. Associations with PMS benefits using the response surface method.

Table 4
Results for the structural model.

Structural model

Independent variable Dependent variable Hypothesis Exp. direct. Base Model 1 with quadratic
terms
Path coefficient

Base Model 2
Path coefficient

Diagnostic use of the PMS PMS benefits H1a 0.270*** 0.245***
Interactive use of the PMS PMS benefits H1b + 0.544*** 0.551***
Diagnostic use squared PMS benefits + 0.058
Interactive use squared PMS benefits + −0.089
Interaction between diagnostic use and PMS

sophistication level
PMS benefits H2a −0.147** −0.162***

Interaction between interactive use and PMS
sophistication level

PMS benefits H2b + 0.331*** 0.317***

R2 75.4% 76.4%

(Mutual) Control paths:
Interactive/Diagnostic use of the PMS Diagnostic/Interactive use of the PMS 0.413*** 0.415***
Diagnostic use of the PMS/PMS sophistication level PMS sophistication level/Diagnostic use

of the PMS
0.112*** 0.108***

Interactive use of the PMS/ PMS sophistication level PMS sophistication level/Interactive use
of the PMS

0.257*** 0.223***

PMS sophistication level PMS benefits 0.179*** 0.155***
PMS sophistication level squared PMS benefits 0.041
PMS benefits Organizational performance 0.051 0.053
Model fit statistics:
χ2 1294.020*** 522.831***
DF 650 297
CMINDF 1.991 1.760
CFI 0.911 0.951
RMSEA 0.060 [0.055; 0.064] 0.053 [0.045; 0.060]
SRMR 0.1162 0.0736

Note: This table reports the results of an ML estimation of the structural equation model depicted in Fig. 2 and two alternative models with squared constructs for
interactive and diagnostic use of the PMS and of PMS sophistication level. We report the standardized coefficients. ***, **, and * indicate the significance of the p-
value at< 0.01, 0.05, and 0.10, respectively. We report one-tailed p-values.
Significant path coefficients are presented in bold.
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use and PMS sophistication level, we find highly significant correlation
coefficients for all other variables in our base model with PMS benefits
(p < 0.01). Furthermore, despite the high correlation coefficients be-
tween PMS benefits and both interactive (r= 0.747) and diagnostic use
of a PMS (r= 0.654), we find no further evidence of multi-
collinearity.14 To avoid multicollinearity problems among interaction
terms, we use z-standardized values for all items and for all products of
item combinations to calculate interaction terms (Cortina et al., 2001;
Henri, 2006a). Panel B, Table 3 reports the correlations between the
single items that capture PMS sophistication level and both an emphasis
on diagnostic use and an emphasis on interactive use. The results show
that the correlations for interactive use are always higher than those for
diagnostic use. When both types of use are compared, the difference
between these correlations is particularly pronounced when the PMS
describes firm strategy based on cause-and-effect relationships (e.g., in
the form of a strategy map) or when the PMS is connected to incentives
for management compensation. This finding indicates that a greater
emphasis on interactive PMS use is associated with a higher PMS so-
phistication level. In particular, compared with an emphasis on diag-
nostic use, an emphasis on interactive use is more strongly correlated
with an incentive system that is linked to a PMS. This finding is in
contrast to Simonsö (1995) understanding in the LoC framework and
generalizes the field study findings of Agostino and Arnaboldi (2012)
for our cross-sectional sample. Nevertheless, all correlations are posi-
tive and significant but only bivariate.

4.1. Results for the structural equation model

Table 4 presents the results of the covariance-based SEM analysis for
the research model. Because all quadratic terms in Base Model 1 are not
significant, we focus our further analysis on the linear relationships of
Base Model 2. The goodness-of-fit indices for both base models indicate
that the data fit the structural model quite well.15 However, the fit
indices for the more parsimonious Base Model 2 are higher.

First, our SEM analysis results show that, despite the ambiguity in
the literature, the direct relationships of both an emphasis on inter-
active PMS use and an emphasis on diagnostic PMS use with PMS
benefits are positive and significant (p < 0.01) when we simulta-
neously control for PMS sophistication level. These results support H1b
but not H1a. The path coefficient for the relationship between an em-
phasis on diagnostic use and PMS benefits is lower than that for the
relationship between interactive use and PMS benefits (path coeff. in-
teractive use 0.551, diagnostic use 0.245). The interactive use of a PMS
stimulates the communication process and supports feedforward loops
and organizational learning, whereas diagnostic use focuses on mon-
itoring results, analyzing deviations and providing feedback. Thus, an
emphasis on interactive use seems to have a stronger “impact” on PMS
benefits. In both base models and all alternative models, we control for
a correlation between an emphasis on interactive use and an emphasis
on diagnostic use.16

Surprisingly, the path coefficient of the interaction term of diag-
nostic PMS use and PMS sophistication level on PMS benefits is sig-
nificantly negative (p < 0.05), which rejects H2a. Thus, PMS benefits

decrease as a firm’s sophistication level increases when there is constant
emphasis on diagnostic use. In contrast, we find a significant positive
relationship between the interaction of interactive use and PMS so-
phistication level with PMS benefits (p < 0.01), which confirms H2b.
This finding shows that PMS sophistication levels moderate the re-
lationship between interactive use and PMS benefits and that the re-
lationship is stronger when the level of sophistication is higher. Firms
that use PMSs interactively are characterized by regular attention from
managers throughout the firm, and the data provided by interactive
PMS use are important in such firms because these data provide the
basis for continual discussions with subordinates and enable commu-
nication to develop new strategies and solutions (Simon, 1995). A so-
phisticated PMS facilitates these features, for instance, by linking the
PMS to incentives or by aligning firm strategy with the PMS, as illu-
strated by the high correlations in Panel B, Table 3.

Because diagnostic and interactive use are theoretically assumed
(Simons, 1995) and empirically confirmed to be correlated (e.g.,
Widener, 2007; Heinicke et al., 2016), we use the response surface
method to demonstrate their joint effect, integrating all terms de-
termined by the three variables: interactive use, diagnostic use and PMS
sophistication level. We model only the significant path coefficients of
Base Model 2 because the quadratic terms for all three variables of Base
Model 1 are nonsignificant. As depicted in Fig. 3, for low levels of PMS
sophistication, more emphasis on either interactive or diagnostic use is
associated with an increase in PMS benefits. However, for higher PMS
sophistication levels, more emphasis on interactive use increases PMS
benefits, whereas more emphasis on diagnostic use is dysfunctional and
decreases the benefits. The level of sophistication at which the effect of
diagnostic use on PMS benefits is constant can be analytically de-
termined. For the estimated path coefficients of the SEM, the tipping
point is at 1.5123, which, for a scale that ranges between 1 (low) and 5
(high), is a rather low PMS sophistication level. Given that 85.9% of all
sample firms have higher scores, most firms in our sample obtain de-
creasing PMS benefits as their emphasis on diagnostic use increases.
Note, that the mean for diagnostic use is the highest of all the analyzed
constructs (mean: 4.15, theoretical range from 1 to 5). However, for
more sophisticated PMSs, the decrease in benefits from more emphasis
on diagnostic use is outweighed by the greater increase in benefits from
more emphasis on interactive use (see the tables in Fig. 3).

Diagnostic use of a PMS is intended to monitor outcomes and to
control for deviations from pre-established goals, which are necessary
tasks for all firms (Simons, 1995). Our results challenge and expand
Simonsö (1995) understanding based on the LoC framework that di-
agnostic use requires a connection to rewards and incentives for man-
agers and employees and a link to explicit targets, which would gen-
erate benefits through a higher PMS sophistication level. We find a
negative effect of diagnostic use on PMS benefits with higher levels of
sophistication. Our findings generalize the earlier field research find-
ings of Agostino and Arnaboldi (2012) and empirically demonstrate the
theoretical argument of Franco-Santos et al. (2012) that a PMS can
measure organizational and managerial performance without necessa-
rily being linked to an incentive system. Moreover, Specklé and
Verbeeten (2014) divide diagnostic use into operational and incentive-
setting use and allocate a special role to target setting, incentives and
rewards in contrast to the operational planning and process monitoring
involved in operational use.

There may be several overlapping explanations for this dysfunc-
tional interaction effect. First, diagnostic controls might work not only
via the PMS but also via the budgeting system, and in particular, re-
wards might be linked to the achievement of mostly financial targets set
within the budgeting system (see also Simons, 1995, 2014; Henri,
2006b), enabling a simpler PMS design. Furthermore, the literature
reports different dysfunctional effects of a PMS when it is connected to
incentive systems (e.g., ossification, the crowding out of intrinsic mo-
tivation, tunnel effects, or gaming, see Birnberg et al., 1983; Henri,
2006a; Ittner et al., 2003a; Schick et al., 1990; Simons, 1995; Smith,

14 The highest VIF value is 2.262, which is far below the commonly accepted
threshold of 10.
15 As indicators of good model fit, following the recommendation of Hu and

Bentler (1999) for samples with n>250, we use the combination of the
comparative fit index (CFI) and the standardized root mean square (SRMR), as
well as the root mean square error of approximation (RMSEA) and the chi
square divided by the model degrees of freedom (CMINDF). The common
thresholds for these frequently used goodness-of-fit indices are CFI> 0.90
(Bentler, 1990, 1992), RMSEA<0.10 (Browne and Cudeck, 1993), SRMR close
to 0.080 (Hu and Bentler, 1999), and CMINDF<5 (Wheaton et al., 1977).
16 The estimated path coefficient for a mutual control path between an em-

phasis on diagnostic use and an emphasis on interactive use is 0.415 (p< 0.01).
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1995; Townley et al., 2003). Second, in this study, the focus of the PMS
is also on nonfinancial KPIs, which might be more difficult to connect to
target values. This explanation is confirmed by the case study of
Tuomela (2005), wherein target setting was perceived as a challenge for
the case firm. Third, it is arguably difficult to explicate the impact of
specific nonfinancial measures on financial results (Anthony and
Govindarajan, 1998). Fourth, there may be a lack of data on past
nonfinancial performance to compare with targets or a lack of experi-
ence with the financial effects of nonfinancial KPIs, which are usually
explained in a PMS through cause-and-effect relationships (one of the
items constituting the PMS sophistication level). Fifth, Malmi (2001)
reports that several of his 17 case firms use BSCs only as information
systems, which does not require target setting or a link to the incentive
system and thus a more sophisticated PMS. Finally, Yongvanich and
Guthrie (2009) report that one-third of their firms did not use cause-
and-effect analyses in practice.

The control paths among interactive use, diagnostic use and PMS
sophistication level are all significant (p < 0.01), whereas the re-
lationship between PMS benefits and OP is not. Thus, our results show
that it makes a difference whether proximate outcomes of PMS im-
plementation (in our case PMS benefits) or distant outcomes (in our
case, OP) are examined. This analysis addresses the call by Chenhall
(2003) to relate MC research to performance measures that are more
proximate than OP because OP is associated with numerous ante-
cedents that are difficult to control for. Furthermore, our results con-
firm previous findings of Henri (2006a), who also does not find an in-
direct effect of both types of use on OP but finds a direct effect of both
types of use on the four organizational capabilities, which are more
proximate outcomes.

In summary, PMS sophistication levels contribute positively to the
relationship between an emphasis on interactive use and PMS benefits
but negatively moderate the relationship between an emphasis on

diagnostic use and PMS benefits.

4.2. Results for the multigroup causal analysis of size

The descriptive statistics show that all four constructs of our Base
Model 2 have significantly higher values for larger midsized firms than
for smaller midsized firms (Panel B, Appendix A2).17 The results of the
MGCA for Size are reported in Table 5. The goodness-of-fit indices show
a good model fit. To determine whether a significant difference exists
between smaller and larger firms, we compare z-score differences based
on critical ratios (p < 0.1).

Table 5 shows that for both larger and smaller firms, an emphasis on
diagnostic use is positively and significantly associated with PMS ben-
efits (smaller firms coeff. = 0.371, p < 0.01; larger firms
coeff. = 0.244, p < 0.05), although the path coefficient for smaller
firms is higher. However, the difference is not significant (p=0.184);
thus, H3a is not supported.

H3b predicts that the positive relationship between an emphasis on
interactive use and PMS benefits is more pronounced in larger firms
than in smaller firms. The individual path coefficients are significant
and positive for both groups and, as expected, higher for larger firms
than for smaller firms (coeff. for smaller firms=0.486; coeff. for larger
firms=0.530, p < 0.01). Furthermore, the two coefficients are sig-
nificantly different (p= 0.058). Hence, H3b is supported. Larger firms
therefore seem to benefit more from focusing on communication pro-
cesses and creative searches for innovation, which are key character-
istics of an emphasis on interactive use. Moreover, larger firms benefit
more because they likely face greater complexity and diversity in their

Table 5
Results of the MGCA for Size.

MGCA for Size

Hypothesis Small Large z-score difference test
Independent variable Dependent variable N=141 N=135

Diagnostic use of the PMS PMS benefits H3a (−) 0.371*** 0.244** ns
Interactive use of the PMS PMS benefits H3b (+) 0.486*** 0.530*** p= 0.058
Interaction between diagnostic use of the PMS and PMS

sophistication level
PMS benefits −0.203*** −0.362 ns

Interaction between interactive use of the PMS and PMS
sophistication level

PMS benefits 0.305*** 0.531** ns

Control paths:
Interactive use of the PMS/ Diagnostic use of the PMS Diagnostic use of the PMS/ Interactive use

of the PMS
0.381*** 0.480*** ns

Diagnostic use of the PMS/ PMS sophistication level PMS sophistication level/ Diagnostic use of
the PMS/

0.120*** 0.103*** ns

Interactive use of the PMS/ PMS sophistication level PMS sophistication level/ Interactive use of
the PMS

0.152*** 0.193*** ns

PMS sophistication level PMS benefits 0.182*** 0.123** ns
PMS benefits Organizational performance −0.009 0.114 ns
Model comparison statistics:
χ2 restricted MM, unrestricted SM (fully restricted MM/SM) 1076.466 (597)

1481.780 (675)
χ2 difference test P < 0.01
DF 597
CMINDF 1.803
CFI 0.906
RMSEA 0.054 [0.049; 0.059]
SRMR 0.0969

Note: The table reports the MGCA of the Base Model 2 for different levels for Size measured by the number of firm employees. The coefficients from the MGCA are
taken from the scalar model, which constrains all factor loadings and all intercepts to be equal across the groups. The global fit indices are reported. We report
standardized estimates for path coefficients. The subgroup split for Size is not precisely 50%/50%, as the basis for the split is the classification of Size in seven groups.
The three lowest size groups comprise 141 firms, whereas the four largest ones comprise 135 firms.
***, **, and * indicate the significance of the p-value at< 0.01, 0.05, and 0.10, respectively. We report one-tailed p-values.

17 Because we explore midsized firms in general, when we speak of smaller
and larger firms, we mean smaller and larger midsized firms within the size
range of our study.
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internal and external environment than smaller firms. Thus, large
midsized firms seem to behave like large firms in general, on which MC
research has predominantly focused (Chenhall, 2003). Even if all firms,
regardless of their size, actually use diagnostic controls to monitor
outcomes and deviations from pre-established goals based on mea-
surement and goal setting, a stronger emphasis on diagnostic use may
not sufficiently meet the needs of larger firms in light of their previously
explained specific situation.

4.3. Robustness tests

To test the robustness of our results, we analyze different mod-
ifications of our Base Model 2 (Table 6). Model 1 is Base Model 2 with
PMS benefits as a second-order construct (see Wiersma, 2009) based on
a factor analysis of the weighted benefit items, resulting in three first-
order constructs.18 Inferences from the results of the Base Model 2 re-
main unchanged. Model 2 eliminates the strategy items from the PMS
benefits measure (see Panel B, Table 2), and Model 3 removes the
cause-and-effect item that describes firm strategy from the PMS so-
phistication level measure (see Panel A, Table 2). Finally, Model 4
eliminates these strategy items from both constructs. For all models,
although the model fit is slightly lower, the results for Base Model 2 are
generally confirmed. As expected, when we remove the strategic items,
the negative relationship of the interaction between diagnostic use and
PMS sophistication level with PMS benefits becomes weaker in Models
2 and 4. However, the strategic focus of the PMS (e.g., Kaplan and
Norton, 1996) is essential for its design and use and thus for the benefit
to the firm (Speckbacher et al., 2003). Hence, removing these strategic
items is not supported by theoretical considerations. Model 5 includes
all four LoCs (beliefs, boundary, interactive, and diagnostic controls)
because Simons (1994) states that all four levers work together, which
has been empirically confirmed (e.g., Heinicke et al., 2016; Widener,
2007). Again, our results remain robust. The only significant additional
path that we find is the relationship between the beliefs system and
PMS benefits (p < 0.10).

Finally, to explore the face validity of our measure for PMS so-
phistication level, we develop alternative models in which we replace
PMS sophistication level with two measures constructed from our
survey. As a proxy, we measure the adoption of often-discussed PMSs
and measure the existence of a BSC (Kaplan and Norton, 1996), a
performance pyramid (Lynch and Cross, 1991) or the quantum PMS
(Hronec, 1993) (Model 6). Model 7 uses a measure for the level of so-
phistication of MCs in general based on the adoption of up to 27 po-
tential MCs taken from our survey (Model 7), which results in a scale
ranging from 0 to 27 with one point given for each MC used. The
correlations between PMS sophistication level and both PMS existence
(r= 0.308; p < 0.01) and MC sophistication level in general
(r= 0.462; p < 0.01) are significant; however, consistent with Cohen
(1988), they are only moderate, indicating that all three variables
measure different aspects. In Model 6, the paths between PMS sophis-
tication level and both interaction terms with PMS benefits are no
longer significant. In Model 7, neither interaction term is significant.
However, from the perspective of theoretical face validity, each alter-
native measures a different variable: the alternative in Model 6 mea-
sures only a dichotomous decision on adoption but not a continuous
variable for PMS sophistication level, and the alternative in Model 7
measures MCs in general but not PMSs specifically.

To assess the robustness of the structural model, we conduct an
MGCA for each of the control variables (i.e., PEU, Dynamic, and
Ownership). In all of these unreported MGCAs, the restricted model is
not significantly different from the unrestricted model, indicating that

the two groups divided by each control variable are not significantly
different from each other. For Ownership, we do not obtain any sig-
nificant differences in path coefficients. For PEU, we find that the path
coefficient between diagnostic use and PMS benefits is significantly
higher for a low PEU. We obtain the same result for the relationship
between PMS benefits and OP. These results confirm the theory that the
assessment of predefined goals, variance analysis and feedback are
more beneficial in a less hostile environment than in a constantly
changing environment. The MGCA for Dynamic delivers several inter-
esting insights. In general, our main results are confirmed. However,
firms whose PMS sophistication level increased over the last three years
(i.e., firms with high Dynamic values) have significantly stronger re-
lationships between PMS sophistication level and PMS benefits (low
Dynamic: coeff. = 0.081, p > 0.1; high Dynamic coeff. = 0.202,
p < 0.01). Furthermore, for both interactive use (low Dynamic:
coeff. = 0.505, p < 0.01; high Dynamic: coeff. = 0.058, p > 0.1) and
diagnostic use (low Dynamic: coeff. = -0.311, p < 0.01; high
Dynamic: coeff. = 0.106, p > 0.1), the interaction terms are no longer
significant. This result shows that when PMSs are adjusted over time,
neither type of use is conditional on the level of sophistication and that
PMS sophistication level has an overall stronger relationship with PMS
benefits. Thus, the dysfunctional effects of a misfit between diagnostic
use and PMS sophistication level can be resolved. Overall, we conclude
that our results are robust to variations in PEU, ownership structure,
and PMS development over time.

Using MGCA, we also test whether our Base Model 2 is moderated
by the type of respondent, i.e., CEOs vs. CFOs and other top managers
in finance and accounting. Finance and accounting top managers might
be likely to exhibit an “ownership” bias (e.g., for ABC adoption Shields,
1995) because they are often the main sponsors of PMS adoption in
firms. However, the untabulated results show that the inferences re-
main robust, confirming our Base Model 2 and rejecting a potential
response bias. Furthermore, to test the robustness of our MGCA for Size,
we also estimate the moderation effects of Size as a continuous variable
by using the PROCESS syntax of Hayes (2013) based on single regres-
sion modeling. Our results confirm a moderating effect of Size on the
relationship between an emphasis on interactive use and PMS benefits
(coeff. of the interaction term 0.514; p < 0.01). However, the mod-
eration effect of Size on the relationship between an emphasis on di-
agnostic use and PMS benefits is not significant (coeff. 0.115, p > 0.1).
Furthermore, in untabulated results, we find that a MGCA with a
median split of revenues rather than the number of employees leads to
qualitatively similar inferences for the hypothesized relationships.

In Table 7, we examine additional dependent variables in alter-
native models, as other contextual or structural variables may be as-
sociated with either diagnostic use or interactive use. Models A and B
examine the relationship between a firm’s strategic orientation and all
four constructs of Base Model 2. A firm’s strategy is a contextual vari-
able often addressed in MC research (Chenhall and Langfield-Smith,
1998; Chenhall, 2003; Langfield-Smith, 1997) and specifically asso-
ciated with PMS (e.g., Ahn, 2001; Ittner et al., 2003b; Jazayeri and
Scapens, 2008; Perera et al., 1997; Van der Stede et al., 2006). We draw
on the typology of Miles and Snow (1978), who propose that pro-
spector, analyzer, and defender strategies simultaneously exist as viable
strategies within an industry and exclude the reactor strategy as being
unsustainable. This distinction allows firms to be positioned along a
continuum with prospectors and defenders at either end and analyzers
in between (Hambrick, 1983). Whereas prospectors strive to be in-
novative market leaders in different domains by rapidly adjusting their
product/market mix, defenders maintain a narrow range of product/
market combinations and strive to excel in price, service or quality
(Miles and Snow, 1978). In Model A, we use an archival measure va-
lidated by Bentley et al. (2013).19 In Model B, we use a variable based

18 The first-order constructs capture three dimensions: (1) support for
strategy implementation, (2) support for stakeholder communication and (3)
support for operational processes. 19 This measure is a continuous scale with prospectors and defenders as the
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on our survey items that measure the emphasis on an environmental
management system and on a quality management system because both
types of systems can be associated with a prospector strategy. Table 7
shows that our main findings remain unchanged. Although the archival
measure for strategic orientation is not connected to our variables, the
survey measure is positively associated with an emphasis on interactive
use (p < 0.05) and PMS sophistication level (p < 0.01).

Models C and D focus on two other MC mechanisms in addition to a
PMS. Strategic planning intensity is constructed based on four items
from our survey instrument that relate to the emphasis on strategic
planning and on PMSs such as the BSC, the performance pyramid and
the quantum PMS. We measure an emphasis on the budgeting system by
using five of our survey items regarding the emphasis on static capital
budgeting, dynamic capital budgeting, midterm financial planning,
cash forecasts, and forecasts for the balance sheet and income state-
ment. We include both constructs as additional independent variables.
Table 7 shows that strategic planning intensity and budgeting emphasis
are positively associated with PMS sophistication levels. Furthermore,
budgeting is associated with an emphasis on interactive PMS use. For
both alternative models, the results of our Base Model 2 remain un-
changed.

To control for two frequently referenced contingency factors (e.g.,
Chenhall, 2003) and for potentially omitted variables, we also examine
the relationship of PEU and Size (measured by the number of employees
and by sales) as independent variables with our focal variables in
Models E, F and G. Both PEU and Size are positively associated with
PMS sophistication level, indicating that larger firms and firms with
higher PEU have more sophisticated PMSs. However, the statistical
inferences of our hypothesized results again remain robust. Further-
more, as additional antecedents of our Base Model 2, Model H uses OP
as measured by a latent construct of archival RoCE, RoS and RoA, and
Model I uses OP as measured by archival RoS. Neither latent OP nor
RoS is significantly associated with any variable in our Base Model 2,
and the robustness of our inferences is again confirmed. Model J ad-
dresses firm age as an additional hand-collected independent variable
because the firm life cycle has been found to be associated with the
emphasis placed on MCs (e.g., Davila and Foster, 2005; Davila et al.,
2015). However, we find that firm age is not statistically significantly
associated with the constructs of our Base Model 2, and the robustness
of our model is supported once again.

5. Conclusion

This study contributes to the literature in two ways. First, our paper
explains the inconclusive and ambiguous outcome effects of PMS re-
ported thus far in the literature (e.g., Franco-Santos et al., 2012; Ittner
et al., 2003b; Lee and Yang, 2011; Speckbacher et al., 2003) by em-
pirically disentangling the relationships among PMS design (i.e., PMS
sophistication level), interactive and diagnostic use, and the organiza-
tional outcomes of a PMS. Based on survey data from 276 midsized
firms, we find evidence that the direct relationships of both types of use

with PMS benefits are significant and positive. Using polynomial re-
gression analysis, we show that the fit between PMS sophistication level
and both interactive and diagnostic use is crucial for PMS benefits.
Thus, the benefits of the emphasis on both types of use are conditional
on the PMS sophistication level. The resulting interaction terms have
opposite signs, indicating that more emphasis on diagnostic use is more
beneficial with a simpler PMS but dysfunctional with a more sophisti-
cated PMS, whereas more emphasis on interactive use is more bene-
ficial with a more sophisticated PMS. In addition, because firms use
their PMSs both diagnostically and interactively, the two effects overlap
and produce both functional and dysfunctional effects on PMS benefits,
which may explain the ambiguous and contradictory results in the lit-
erature. For example, both case study and survey results may be dif-
ferent when the case firm or the majority of the sample firms have a
high or low level of the frequently neglected variable of PMS sophis-
tication. Furthermore, we find significant effects only for the more
proximate outcome measure of PMS benefits but not for organizational
performance (OP).

Our study expands the survey paper of Henri (2006b) and the case
studies of Agostino and Arnaboldi (2012), who examine the relation-
ship between different types of PMS use and PMS sophistication levels.
In addition to Henri (2006b), we examine other design elements of
PMSs by applying the typologies of Speckbacher et al. (2003) and
Franco-Santos et al. (2012). With respect to Agostino and Arnaboldi
(2012), we answer their call for cross-sectional studies that generalize
their case study results. Expanding both papers, we also include orga-
nizational outcomes in our research model. Our results also confirm the
finding of Franco-Santos et al. (2012) that firms do not necessarily need
to connect their PMSs to their incentive systems. This finding is in-
consistent with the LoC framework because Simons (1995) assumes that
diagnostic use includes a linkage to incentive systems (i.e., a more
advanced PMS sophistication level), which is not the case for PMSs in
practice, according to our results. In conclusion, for future research,
design and types of use should always be regarded as a “system” and
should not be analyzed in isolation from each other. Design and use are
two structural variables of the PMS accounting choices made by man-
agers, but they are conditional on one another.

Second, this study contributes to the PMS literature (e.g.,
Speckbacher et al., 2003; Franco-Santos et al., 2012, Hoque, 2014) by
providing a more comprehensive picture of the moderation effect of
size on the relationships among both types of use and PMS outcomes.
Specifically, we find that larger midsized firms can gain greater benefits
from their PMS than smaller firms when they emphasize interactive use.
Thus, we observe a shift in benefits from more technical to more social
controls (Tessier and Otley, 2012) as size increases. Explanations of this
finding may be that larger firms are more complex and diverse; thus,
they require controls that allow them to manage uncertainty and find
new strategies. In contrast, smaller firms typically use more inter-
personal controls and are more closely connected to the markets and to
the environment, which reduces communication and coordination
problems but creates challenges related to the successful implementa-
tion and monitoring of intended and emerging strategies (Chenhall,
2003, 2007; Simons, 1995). Finally, the investigated relationships are
surprisingly robust when we consider different measurements and other
contextual and structural variables.

Our study results should be considered in light of its limitations. We
use empirical data for a specific geographical area and conduct our
analyses with a sample comprising 276 firms, and although we find no
concerns regarding the representativeness of our sample, the general-
izability of the results outside our population may nonetheless be lim-
ited. Future research may aim to confirm our results by using larger
sample sizes and different settings. We use cross-sectional data col-
lected with a survey-based method. Thus, although we carefully de-
velop the investigated relationships based on underlying theory, we
cannot empirically demonstrate the causality of the relationships.

Our results also have interesting implications for practice.

(footnote continued)
two anchors and is based on additional data collected over the past five years
for six variables for all 17,261 firms in the Amadeus database in 2011 that are
within the size range and industry definition of our sample. The six variables
are 1) R&D to Sales, 2) Employees to Sales, 3) Sales Growth, 4) Ratio of
Marketing Expenses to Sales, 5) Employee Fluctuation (standard deviation in
the number of employees over five years), and 6) Capital Intensity (fixed assets
to total assets). We average the six variables over five years and categorize each
variable into quintiles per industry using two-digit NACE industry codes. A firm
is given a score of 5 when the firm is positioned in the top quintile of its in-
dustry, a score of 4 for the second highest quintile, and so forth. The scores for
the six measures are added for each firm-year. Thus, a firm can reach a max-
imum score of 30 (associated with a prospector type of strategy) and a
minimum score of 6 (associated with a defender strategy).
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Specifically, our study shows that the benefits of a PMS are driven by
both PMS sophistication level and the two types of use, whereas the fit
between PMS sophistication and the emphasis on both types of PMS use
is crucial but has opposite effects for diagnostic and interactive use.
This finding may help practitioners avoid misspecifications in PMS
design, as stated in one case in Agostino and Arnaboldi (2012). Man-
agers have to consider the fit of both types of use with PMS sophisti-
cation levels to create benefits for firms. Practitioners should also un-
derstand that more sophisticated PMSs might by dysfunctional for
diagnostic use, which suggests the need for a simpler PMS design or
different designs for diagnostic and interactive PMS use. Furthermore,
practitioners should be aware that the importance and benefits of in-
teractive PMS use increase with firm size.
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Appendix A1. Generalizability of the obtained sample

Panel A: Representativeness of the obtained sample

Sales in m€ Ownership

Received questionnaires Expected questionnaires Received questionnaires Expected questionnaires

20–39 88 96.0 family firms 74 67.6
40–99 95 98.9 nonfamily firms 202 208.4
100–249 58 51.4
250–1.000 35 29.6
Total 276 Total 276
Chi-square test statistic 2.655 0.797
Degrees of freedom 3 1
p-value 0.448 0.372
Note: The table reports the results of the chi-square statistics for the test of distributional adequacy of the received sample. No significant

differences are reported (p > 0.05).

Panel B: Nonresponse analysis for the financial characteristics of the firms

Variable Respondents
(n=276)

Addressed nonrespondents
(n= 2224)

Survey population
(n=2500)

Mann-Whitney
U test

Sales category (1: 20-39 m€; 2: 40-99 m€; 3: 100-249 m
€, 4: 250-1,000 m€)

2.14 2.04 2.05 Z = −1.603
(p=0.109)

Profit margin 3.91 3.54 3.58 Z = −1.487
(p=0.137)

RoE 13.78 10.17 10.57 Z = −1.849
(p=0.064)

Note: The table reports variable means and the results of a Mann-Whitney U test for a comparison of variable means between respondents and
addressed nonrespondents. No significant differences (p > 0.05) are reported.
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Panel C: Comparison of constructs for early and late respondents

Construct Early respondents
(before follow-up
procedure)
mean rank

Late respondents
(after follow-up
procedure)
mean rank

Mann-Whitney U test

Diagnostic use of the PMS 139.74 (n= 210) 134.57 (n=66) Z = −0.463, p= 0.643
Interactive use of the PMS 140.83 (n= 210) 131.08 (n=66) Z = −0.867, p= 0.386
PMS sophistication level 142.25 (n= 210) 126.58 (n=66) Z = −1.392, p= 0.164
PMS benefits 144.55 (n= 210) 119.27 (n=66) Z = −2.244, p= 0.025
Note: The table reports the results of a comparison of early and late respondents based on the Mann-Whitney U test. A significant difference is

reported only for PMS benefits. For the other constructs, no significant differences (p > 0.05) are found.

Appendix A2. Descriptive statistics

Panel A: Sales and number of employees of our sample firms

Sales in EUR (n=276) Number of employees (n= 246)

Mean 118,688.36 496.54
Standard deviation 154,281.73 753.247
10% quantile 23,956.50 53.70
90% quantile 320,584.50 1,100.20
Note: The table reports the characteristics of the sample in terms of the mean, standard deviation, 10% quantile, and 90% quantile sales (in EUR)

and number of employees.

Panel B: Construct means, minimum and maximum of the study variables split by firm size

Smaller firms n=141 Larger firms n= 135

Construct
mean

Construct
minimum

Construct
maximum

Construct
mean

Construct
minimum

Construct
maximum

Mann-Whitney U
test

Diagnostic use of the
PMS

4.0711 1 5 4.2414 1 5 Z = −2.554,
p= 0.011

Interactive use of the
PMS

3.2556 1 5 3.4355 1 5 Z = −1.977,
p= 0.046

PMS sophistication
level

2.5937 1 5 3.2207 1 5 Z = −4.483,
p < 0.01

PMS benefits 10.52 1 19 11.49 1 25 Z = −1.917,
p= 0.055

Budgeting 3.51 1 5 3.84 0 4 Z = −2.180,
p= 0.029

Strategic planning
intensity

1.11 0 4 1.27 0 4 Z = −2.921,
p= 0.003

Note: The table reports construct means, minima and maxima of the study variables, split by firm size using a medium split. Budgeting is measured
by five items from our survey regarding the use of static capital budgeting, dynamic capital budgeting, midterm financial planning, cash
forecasts, and forecasts for the balance sheet and income statement in the responding firms (theoretical minimum of 0 and maximum of 5 for
the scale). Strategic planning intensity is measured by four items in our survey instrument that are related to firm emphasis on strategic
planning and on PMSs such as the BSC, performance pyramid and quantum PMS (theoretical minimum of 0 and maximum of 4). Emphases on
diagnostic use and on interactive use are latent constructs based on five-point Likert scales (theoretical minimum of 1 and maximum of 5 each).
The score for PMS sophistication level ranges between 1 and 5, whereas the score for PMS benefits ranges between 1 and 25. The subgroup split
for Size is not precisely 50%/50%, as the basis for the split is the classification of Size in seven groups in the survey. The three lowest size groups
comprise 141 firms, whereas the four largest ones comprise 135 firms.
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Appendix A3 Exploratory factor analysis

Factor 1
(interactive use of the
PMS)

Factor 2
(diagnostic use of the
PMS)

Track progress toward goals 0.867
Monitor results 0.942
Compare outcomes to expectations 0.809
Review key measures 0.737
Enable discussions in meetings of superiors, subordinates, and peers 0.624
Enable continual challenge and debate of underlying data, assumptions, and action

plans
0.614

Provide a common view of the organization 0.690
Tie the organization together 0.978
Enable the organization to focus on common issues 0.894
Enable the organization to focus on critical success factors 0.640
Develop a common vocabulary in the organization 0.834
Note: The table reports the results of an exploratory factor analysis of the questions in our questionnaire for the reflective constructs, i.e., diagnostic

and interactive use of the PMS. The results for the formative constructs (PMS sophistication level and PEU) are reported separately. We use
principal components with promax rotation to extract all factors with an eigenvalue > 1. The results of the explorative factor analysis confirm
that the latent constructs are unidimensional. No item loads below 0.3.
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