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1 Introduction 
Performance targets are an important and consequential part of the incentive structure 
(Murphy, 2001). But, determining a relevant height for these performance targets can be 
difficult, especially when external events and managerial opportunism influence the 
attainability of the target. Based on agency reasoning, relative performance evaluation 
(abbreviated: RPE) can improve the relevance of the target by incorporating information 
about peer performance in the performance evaluation (Holmstrom, 1982). By looking at 
peer performance, targets can be adjusted ex-post for market conditions to filter out 
noise that is caused by external events. RPE also insulates performance targets from 
managerial opportunism; whilst budget-based targets are mostly influenced by managerial 
actions, RPE determines the height of the target outside the sphere of managerial 
influence. This leaves less room for opportunistic behaviour such as negotiating easy 
targets. 
Although RPE has been studied diligently, we identify several research opportunities 
where this paper contributes. Firstly, we make a theoretical contribution by presenting an 
opportunism-mitigation perspective on RPE, which is based on Murphy (2001). Murphy 
claims that if performance targets are determined outside the sphere of influence of the 
evaluatee, the risk of opportunistic behaviour diminishes. Relative performance 
evaluation is an example of externally determined target setting. RPE determines the 
manager’s performance target based on the performance of a reference group, which 
faces similar conditions. Since the evaluated manager cannot influence peer performance 
directly, RPE insulates the performance target from managerial opportunism.  
Secondly, the current study adds to the literature by making an empirical contribution. 
Prior RPE literature provides inconclusive evidence on RPE’s empirical relevance. Both 
Jensen & Murphy (1990) and Aggarwal & Samwick (1999) find that RPE is not a 
prominent feature of executive compensation contracts. Antle & Smith (1986) and Shifei 
Lui & Stark (2008) find some support for RPE, but they also present results that are 
inconsistent with RPE’s implications. Janakiraman et al.’s results (1992) are generally 
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negative. Gibbons and Murphy (1990) report strong support, but the interpretation of 
their results has been criticized quite severely by Janakiraman et al. (1992). Overall, the 
lack of strong evidence suggests that RPE has limited empirical relevance. However, 
these papers focus only on the executive level, and exclusively use archival data for 
studying RPE.  
We see several empirical research opportunities here. The first opportunity concerns the 
type of data that is used. Although archival data has several benefits (e.g.: data availability, 
objectivity of the data, and sample size), it also has drawbacks. For example, a drawback 
of this approach is the low level of detail, since archival data are often highly aggregated. 
Furthermore archival data require analysing RPE as if performance is evaluated relative to 
competitors’ performance, as opposed to explicitly studying whether the performance 
evaluation system incorporates peer performance information. All-in-all, this can provide 
mixed results. This is inevitable when using archival data for a phenomenon on which 
firms do not report specifically. As opposed to the prior literature described here, this 
paper uses data from a survey, specifically designed for the current study. This should 
provide the analyses with more detail and richness, resulting in a better understanding of 
RPE in practice.  
The second opportunity relates to the organizational level at which RPE is studied. Prior 
empirical research almost exclusively studies RPE at the executive level1, and leaves out 
lower echelons in the firm. By limiting itself to executive compensation, the literature 
neglects the potentially important role of RPE at lower hierarchical levels within the firm. 
Overall, this paper assesses the empirical validity of RPE on the business unit manager 
level using detailed survey data. Our research findings suggest that RPE is indeed a 
relevant aspect of performance evaluation praxis. The majority of our respondents uses 
(at least to some extent) peer performance information for determining the performance 
targets. We find support for both noise-reduction and opportunism-mitigation-based 
hypotheses, suggesting that both perspectives are powerful and complementary 
motivations for RPE-adoption.  

The remainder of this paper is organized in five sections. Section 2 provides the 
theoretical background of RPE, the theoretical model and the development of the 
hypotheses. The measurement is described in section 3, and the analyses and results in 
section 4. Section 5 addresses the findings, conclusions and the discussion about further 
research. 
 

                                         
1 The only exception to this rule that we are aware of is Matsumura and Shin (2006), who study RPE at the 
level of individual post-offices at the Korean Post.  
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2 Theoretical background and development of the hypotheses 
This paragraph describes Relative Performance Evaluation and its theoretical 

background in both noise-reduction and opportunism-mitigation. Also, the research 
model of antecedents to RPE-use is presented.  
 
2.1 RPE and noise-reduction: reducing the effects of external factors on the performance evaluation 

Relative performance evaluation has been described primarily in the literature for 
its noise reduction properties (see: Holmstrom, 1982). Noise in the performance 
evaluation is due to factors beyond the agent’s control that affect the agent’s measured 
performance, without changing his effort level. With noisy performance measures, 
factors beyond the control of the agent influence whether or not the agent reaches his 
performance targets. This reduces the quality of the performance evaluation, which aims 
to reward the agent for the provision of effort, and not for uncontrolled events. 

RPE reduces noise in the evaluation by incorporating information about peer 
performance into the performance contract between principal and agent (Holmstrom 
1982). The performance of the reference group is informative about the quality of the 
agent’s performance, due to shared exposure to the uncontrollable externalities. This 
partially filters out the effects of external uncontrollable factors. Due to this noise-
reduction, Relative Performance Evaluation can improve the quality of performance 
evaluation. 

 
2.1.1 Common uncertainty 

The noise-reduction perspective on RPE informs our model with the influence 
of uncertainty on the use of RPE. Uncertainty is a widely researched antecedent for many 
control instruments (Chenhall 2003). Uncertain events introduce noise in the 
performance evaluation; factors beyond the control of the agent that influence the 
performance, whilst leaving the effort level of the agent unchanged.  

Ever since RPE has been described in the literature (e.g.: Holmstrom 1982), the 
applicability of Relative Performance Evaluation has been associated with uncertainty. 
More specifically, this applies to uncertainty which is shared amongst peers, since peer 
performance is informative for as far as the uncertainties are common (Holmstrom 1982; 
Matsumura and Shin 2006). Uncertainty that is common in nature influences both your 
performance and peer performance. The effect of this common uncertainty that lowers 
(or increases) the agent’s performance, has similar effects on the performance of the peer 
group. This makes peer performance informative about the quality of the performance in 
the own business unit in an uncertain environment. Incorporating this information into 
the performance target reduces the noise in the performance evaluation. To this 
reasoning we argue that RPE can provide an insulation for the risk of common 
uncertainty. We expect more RPE-use under higher levels of common uncertainty. This 
results in the following hypothesis: 
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H1: Common uncertainty positively influences the use of relative performance evaluation. 

 
2.2 RPE and opportunism-mitigation; the use of internally vs. externally determined targets 

The second perspective on RPE is the opportunism-mitigation perspective, 
which builds on the work of  Murphy (2001). It relates to the way in which performance 
standards are being determined. Murphy distinguishes between two main ways in which 
standards can be set (Murphy 2001): (1) they can be determined in some internal, 
administrative process; or (2) they can be externally determined. The difference between 
these alternatives lies in the extent to which agents can influence the target height 
(Murphy 2001). Internally determined standards include standards based on prior-year 
performance and standards derived from company plans or budgets. Such standards are 
affected by managers’ actions, and can have dysfunctional effects. For example, when 
standards are based on prior-year performance, managers have an incentive to avoid 
unusually positive outcomes, because good performance in the current period is 
penalized through an increased standard in the next period (Murphy 2001). In a similar 
vein, budget-based standards provide incentives to negotiate easy standards (Fisher et al. 
2002a) and disincentives to beat the budget, especially in a regime of incremental 
budgeting (Murphy 2001). In contrast, externally determined standards are less affected 
by managers’ actions; since the height of the standard is based on something outside the 
sphere of influence of the manager (e.g. it is based on market conditions or peer 
performance).  

Relative Performance Evaluation is an example of such an externally determined 
performance standard, because it incorporates information about the performance of an 
external reference group of agents2. The performance of an industry peer group lies well 
outside the sphere of influence of the manager, yet it does constitute his performance 
target. Such an RPE-based target is not subject to the business unit’s prior-year’s 
performance, neither to negotiations between the business unit manager and the top 
management of the firm, nor anything else that can be manipulated easily by the business 
unit manager. These considerations suggest that the room for managerial opportunistic 
behaviour can be delimited by incorporating the performance of a reference group of 
agents in the compensation plan, and that RPE can aid to standard setting process. 
 
2.2.1 Information asymmetry 

Information asymmetry facilitates managerial opportunism that can be mitigated 
by RPE. Information asymmetry relates to the information gap between principal and 
agent concerning, for example, knowledge about the quality of the business unit 
                                         
2 ‘External’ means that the reference group is external to the business unit. However, it is not necessarily 
external to the firm. A reference group might consist of other business units inside the firm, that somehow 
face (some of) the same external conditions (e.g.: they operate on the same market). 
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performance, the (internal and external) factors with influence the performance, the 
technical processes and the transformation processes of the unit. Information asymmetry 
is often described to be the core of agency problems: it is the combination of 
information asymmetry and the agent’s aversion both to work and risk that steer him 
away from cooperative behaviour, and result in managerial opportunism (Holmstrom 
1982; Kunz and Pfaff 2002). Information asymmetry leads to managerial opportunism if 
the agent –who has superior insights about the mechanisms that drive performance– 
resorts to misrepresentation of the performance potential towards the principal or 
building budgetary slack (Fisher et al. 2002b; Dunk 1993; Chow et al. 1988).  

Information asymmetry makes target setting difficult. Determining performance 
target height at a relevant level can be problematic when a subordinate has better 
information than a superior about factors that influence performance, especially when 
the agent’s pay depends on his performance vis-à-vis the target (conform: Chow et al. 
1988).  

When information asymmetries concerning an activity exist, the organization can 
choose to solve them, by investing in knowledge about the activity3. Organizations can 
also choose not to solve the information asymmetry, for example because of the costs 
involved. The latter strategy might be fully acceptable if the top management is still able 
to make meaningful claims about the quality of the business unit performance, which is 
possible via RPE. Through relative performance evaluation, the principal can let the 
peer-group ‘decide’ the height of the performance standard, without the need to 
understand the specific ins and outs of the business unit and the factors that drive its 
performance. This does not reduce the amount of information asymmetry itself; the 
principal remains unaware of the specific factors that influence the business unit’s 
performance. Instead, the principal retrieves the information that she requires from the 
market. This way, the principal works around the business unit to assess its manager’s 
effort, instead of obtaining the –costly or just unavailable– information required to 
evaluate the performance of the business unit. 

This study argues that RPE can mitigate managerial opportunism that results 
from information asymmetries, by determining the performance target outside the sphere 
of influence of the agent. RPE can reduce the target setting-consequences of the 
information asymmetries. Even if the principal has limited knowledge of the factors that 
influence performance, she can observe the effects of these factors through changes in 
peer performance. The prediction this study makes is that the level of information 
asymmetry is positively related to the use of RPE. 

                                         
3 For example, top management could hire an expert who supervises the activity, or invest in specific 
knowledge for members of the top management team about the activity. Or, the company could outsource 
or sell the activity (or in this case: the business unit) to a party who can control it more effectively, because 
they can overcome the information asymmetries more easily. 
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However, we only expect this relation under the condition of comparability to 
other business units. In order for RPE to reduce the effects of information asymmetry, 
the transformation process of the business unit and the factors that influence the 
performance potential, must be comparable to other business units. If a business unit 
produces highly specific products or services, or relies heavily on specific processes, the 
changes in his performance cannot be assessed by the performance of peers.  

In conclusion, this study predicts a positive effect of information asymmetry on 
RPE-use, but only if the business unit’s activities and processes are comparable to other 
business units.  We expect a positive effect of comparability on the relation between 
information asymmetry and RPE-use, but we have no expectations concerning the 
relation between information asymmetry and RPE-use when comparability is absent. 
This expectation is modelled as a moderating effect of comparability of the business unit 
on the relation between information asymmetry on RPE-use. This is explicated in 
hypothesis H2. 
 
H2: Comparability of the business unit has a positive effect on the association between information 
asymmetry and the use of relative performance evaluation.  

 
2.3 Interaction effect between common uncertainty and information asymmetry 

As our last theoretical expectation in our model, we hypothesize an interaction 
effect4 between uncertainty and information asymmetry that increases the benefits of 
RPE. Together, the two variables can rule out potential control alternatives to RPE, and 
thus increase RPE-use. This hypothesis is not built on either one of the perspectives on 
RPE, but combines the antecedents that follow from both presented perspectives.  

In order to reduce noise in the performance evaluation, or to mitigate 
opportunism, organizations have a number of target setting instruments at their disposal. 
Examples of these instruments include: participative budgeting, the use of a timeless 
performance target, and RPE. These alternatives seem viable in situations of combined 
high uncertainty and low information asymmetry, and vice versa. This paragraph describes 
how the alternative target setting instruments apply to these combinations of uncertainty 
and information asymmetry. Then, this paper argues that the presented alternatives lose 
their applicability in a situation of combined uncertainty and information asymmetry.  

Earlier in this paper, we argues that, in a situation of high uncertainty, forecasting 
would be difficult due to unforeseen events. RPE can help to reduce noise in the 
performance evaluation by filtering out the performance effects of the uncertainty. But, if 
information asymmetry levels are sufficiently low, alternatives exist. The principal could 
cancel out the performance effects from external events on the targets, by ex-post 
                                         
4 This interaction effect is modelled as an ‘independent-variable interaction’, where both independent 
variables have an amplifying effect on their relation with the dependent variable (Gerdin and Greve 2004; 
Luft and Shields 2003). 
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determining the appropriate target height in conjunction with the business unit manager 
(i.e.: participative budgeting), without ‘consulting the market’ via RPE.  

In the situation of low uncertainty and high information asymmetry, RPE can 
reduce the risk of managerial opportunism. However, if uncertainty is low, the principal 
has other target setting means at her disposal that also mitigate opportunism. Murphy 
(2001) argues that other externally determined targets5 –such as the use of timeless 
performance targets or company level cost of capital target– can reduce the risk of 
managerial opportunism.   

However, in a situation of combined presence of uncertainty and information 
asymmetry, the presented alternatives –participative budgeting, timeless performance 
targets, and company cost of capital– will not be viable methods for determining the 
performance target. Given the presence of information asymmetry, participative 
budgeting suffers from the risk of managerial opportunism; the business unit manager 
can exploit his information advantage to negotiate easy targets. Furthermore, the 
presence of uncertainty introduces noise into the performance evaluation, which reduces 
the applicability of fixed, yet externally determined performance targets such as timeless 
performance targets and company cost of capital. 

Concluding, although RPE is a viable method for target setting, situations exist 
where alternatives are present. The question whether these alternatives are equally 
efficient alternatives for RPE in these situations, lies well beyond the scope of this paper. 
However, in a combined setting of uncertainty and information asymmetry, we expect 
the presented alternatives to lose their applicability. Thus, we formulate this ‘synergetic 
effect’ of the presented antecedents to RPE-use in the following hypothesis: 

 
H3: Uncertainty and information asymmetry have a combined positive effect on the use of relative 
performance evaluation.  

 
2.4 Summary of the hypotheses 

Figure 1 displays the research model. The model consists of the hypotheses, as 
described in the preceding paragraphs.  

 
H1: Common uncertainty positively influences the use of relative performance evaluation. 
H2: Comparability of the business unit positively influences the association between information 
asymmetry and the use of relative performance evaluation.  
H3: Common uncertainty and information asymmetry have a combined positive effect on the use of relative 
performance evaluation.  

 
Figure 1: the research model 
                                         
5 Murphy (2001) labels timeless performance targets and company cost of capital as externally determined 
because these targets cannot be influenced by the business unit manager. 
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3 Sample and measurement 
3.1 Sample 

The analyses in this paper are based on survey data from 325 business units. The 
questionnaire was filled out by business unit managers through the professional network 
of our students. This has several benefits. The first benefit is respondent identification. 
The students were instructed to address managers, who are responsible for an 
autonomous organizational body with multiple activities (e.g.: purchasing, production, 
and sales). Furthermore, the respondent should have a superior within the organization 
(in other words: the respondent should not be the CEO).  

Table 1: summary statistics on sample 

 N Mean Std. 
deviation of 
mean 

minimum maximum 

BU size FTE 325 220 439 10 5.000 
 Revenue 

(mio 
EURO) 

292 196 840 1 1.000 

Firm size FTE 321 14.730 41.771 31 470.123 
 Revenue 

(mio 
EURO) 

301 7.775 43.240 4 600.000 

BU sector6 Production 54 
 Services 181 
 Financial 52 
 Not-for-

profit 
57 

Firm sector6 Production 71 
 Services 170 
 Financial 62 
 Not-for-

profit 
64 

 

 

                                         
6 Note: some respondents operate in more than one sector.  
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The second benefit is the possibility to conduct face-to-face interviews, which 
increases a valid interpretation of and careful responding to the questions by the 
respondent. During these interviews, the student can explain the survey questions (using 
a strict protocol provided by the researcher) to the business unit manager who answers 
the questions in the survey and fills out the questionnaire.  

Our observations include data from production business units (17%), service 
BUs (56%), financial services (16%), and BUs operating in the not-for-profit sector 
(18%)7. Similarly diverse responses to the variance of sectors at the BU-level were 
provided on the question about the respondents company’s sector. Table 1 summarizes 
the background information on the respondents’ business units and the company to 
which the business unit belongs.  
  
3.2 Measurement 

This section describes the measurement of the variables used for this study. 
Where references are made to questionnaire items, please see Appendix I for the exact 
phrasing, response categories, and –where applicable– sources.  
 
3.2.1 The questionnaire 

The survey instrument has been specifically designed for this research, following 
the Tailored Design Method (Dillman 2000) where applicable to our specific research 
setting8. The survey instrument relies heavily on previously used and validated questions. 
Some of those measures are well-established (e.g.: the measures for information 
asymmetry are largely based on Dunk (1993)). Other questions were specifically 
constructed for this survey. For example, the measurement of the dependent variable –
that measures the use of RPE– was built from scratch.  

In order to increase the reliability of our instrument, the survey instrument was 
thoroughly pre-tested, using Hak’s Three-Step Test Interview method (abbreviated: 
TSTI) (Hak et al. 2004). This method is an observational instrument for pretesting self-
completion questionnaires9: by observing actual instances of interaction between the 
instrument and respondents. Because this process mainly consists of cognitive processing 
and is therefore hidden from the observer, ‘thinking aloud’ is used as a technique for 
making the thought process observable (Hak et al. 2004). Through this process, TSTI 
helps identifying problems in questionnaires, which often leads to modification of the 

                                         
7 These percentages add up to 107%. This is due to the fact that some business units operate in more than 
one sector. Multiple answers to the related question are considered valid scores.  
8 The Tailored Design Method is specifically designed for mail and internet surveys. Many of the guidelines 
provided by Dillman (2000) are applicable to our survey design, but others specifically apply to mail-
surveys instead of face-to-face survey interviews. 
9 Although our survey was not a self-completion questionnaire (in the sense that the respondents did not fill 
out the survey by themselves, but together with the interviewing student), we still value the contribution of 
TSTI. Filling out the survey lies outside the direct sphere of influence of the researchers, but was carried 
out by –carefully briefed– students. 
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instrument. Three rounds of pre-tests with –in total– twelve managers10 ensures a 
thorough and correct understanding of the questions and response categories.  
 
3.2.2 Dependent variable: the use of Relative Performance Evaluation 

RPE-use is measured in two different ways. Firstly, we measure how RPE works 
explicitly; i.e. how peer performance influences the height of the performance targets, to 
which the manager’s performance is evaluated. This measure is labelled EXPLICIT-
RPE-USE. But, RPE might also be used in a more implicit manner (e.g. by informing the 
principal about market conditions via peer performance, to judge the quality of the 
performance without explicitly adjusting performance targets). Our second proxy is 
broader, and comprises both explicit and implicit applications of RPE. This measure is 
labelled POINT-OF-REFERENCE. Both measures will be discussed subsequently. 

We measure EXPLICIT-RPE-USE as the impact of peer performance on the 
performance target. We ask to what extent the performance of your peers influences the 
height of the target and/or budget for a variety of performance measures. To interpret 
the impact of peers on the evaluation as a whole, the various performance metrics are 
weighted. We weigh the impact of peers on each of the metrics, by multiplying the scores 
with their individual importance for the performance evaluation. 

The second proxy for RPE ‘POINT-OF-REFERENCE’ does not explicitly link 
peer performance to the targets, but to the performance evaluation in general. This 
measure includes both explicit and implicit applications of RPE. Implicit applications of 
RPE do not require that peer performance affects the performance target explicitly, but –
for example– can play role in appraising the quality of the performance on the 
background. This measure asks to what extent the respondents perceive that the 
performance of their peers is a point of reference for his or her superior when evaluating 
the performance. Also, the question differentiates between situations where the evaluated 
business unit performs substantially better versus substantially worse than its peers. This 
corrects for potential asymmetries in the peer comparison. Throughout the sample, the 
asymmetries do not seem to be of great influence, the three settings 
(neutral/better/worse) lead to an internally highly consistent scale (Cronbach’s Alpha = 
0.876). 

We expect the two measures EXPLICIT-RPE-USE and POINT-OF-
REFERENCE to correlate, because they both include explicit RPE use, albeit measured 
differently. Since the second measure consists of both manifestations of RPE-use, the 
correlation is not necessarily very strong. Correlation analysis confirms this; the two 
measure for RPE are correlated, but not strongly (0.488; p < 0.01). Both measures will be 
used in the analyses. 
                                         
10 The pre-test participants’ organizations show great diversity, ranging from production to consulting, 
from educational and financial services, and from very large to smaller business units, including both for-
profit and not-for-profit organizations. 
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Although the distribution of the RPE measures lies well within the normality-
boundaries for OLS regression (skewness and kurtosis values are presented in table 2), 
the measures are in fact left-censored. At the left end of the scale, a group of 19 
(EXPLICIT-RPE-USE) or 21 (POINT-OF-REFERNCE) respondents do not use RPE 
at all. The rest of the sample is normally distributed, ranging from small use to extensive 
use of RPE. To deal with the censored nature of the dependent variables, we use Tobit 
regression analysis as a robustness check. Table 2 presents the descriptive statistics for 
the RPE-use measures, as well as for the other hypothesized variables. 
 
Table 2: descriptive statistics for hypothesized variables 

 Minimum Maximum Mean
Std. 
Dev. Skewness Kurtosis

EXPLICIT-RPE-USE 1,00 5,00 3,49 1,04 -0,95 0,48 
POINT-OF-REFERENCE 1,00 5,00 3,37 1,00 -0,85 0,34 
Common uncertainty 0,44 2,60 1,31 0,37 0,49 0,33 
Interaction information asymmetry * 
comparability -2.69 2.95 -0,03 0,86 0,23 1,96 

Interaction uncertainty * information 
asymmetry -2.78 2.69 -0,01 0,77 0,02 2,02 

 
3.2.3 Independent variables 
3.2.3.1 Common uncertainty 

In order to obtain a measure for common uncertainty, the survey measures 
environmental uncertainty, and then eliminates the uncommon uncertainty from the 
measure. Environmental uncertainty and common uncertainty are closely related. For 
uncertainty to be common amongst a reference group; its source needs to be 
environmental. Only the events in the external environment can affect both the own 
business unit performance, and the performance of peers who share the same 
environment. But, environmental uncertainty is a broader concept than common 
uncertainty, since it includes both common and non-common uncertainty.  

 Environmental uncertainty was reflectively measured with a multi-item 
construct. The construct consists of 6 items about the impact of external factors, 
unpredictable events and difficulties in forecasting due to external factors. More 
specifically, we ask for the frequency of which external events occur that substantially 
influence the performance of the BU or the amount of work, the occurrence of 
exceptions that require different methods or procedures, and how often the same day-to-
day situations/problems arise. Factor analysis and reliability analysis produce one, 

 page 11



internally consistent measure for environmental uncertainty (Cronbach’s alpha = .720)11. 
The measure for environmental uncertainty is calculated as the mean of the six items12.  

But, by measuring environmental uncertainty, we measure both common 
uncertainty and non-common uncertainty. Therefore, the non-common part has to be 
filtered out of the uncertainty measure. To separate common from non-common 
uncertainty, we use information about how common the business unit is, compared to its 
peers. The logic behind this is the following: consider a very unique business unit, with 
assets that none of its peers has. If an external event occurs, that affects the performance; 
it is relatively likely that this event affects only this business unit and does not influence 
its peers, since peers use different assets that affect performance in an assumedly 
different manner. Vice versa, if a highly comparable business unit, using common assets, 
faces external influences that affect business unit’s performance, it is relatively likely that, 
besides the own performance also the performance of peers (who operate in more-or-
less similar ways, using more-or-less similar assets) is affected by the event.  

To measure how common the business unit is, we develop a measure labelled 
comparability of the business unit. This measure is also used for hypothesis 3, where it 
functions as a moderator on the effect of Information Asymmetry on RPE-use.  

Comparability of the business unit is measured with seven items, relating to the 
comparability of a number of potentially critical assets to the assets of peers. These assets 
include: equipment, stock, systems, core-business employees, knowledge, brand image, 
and client portfolio.  

Since the relative importance of each of these assets can vary to a large extent 
amongst organizations, respondents were asked to assign weights to the various assets. 
The weights, distributed as points over the various assets, indicate their relative 
importance to the business unit. To calculate this measure, we average all the weighted 
scores (where a high score indicates asset comparability)13.  

 

Comparability of the business unit = MEAN((equipment * relative importance) + 
(stock * relative importance) + (systems * relative importance) + (core-business 

employees * relative importance) + (knowledge * relative importance) + (brand image * 
relative importance) + (client portfolio * relative importance)) 

 

                                         
11 Principal Component Analysis yields 2 factors (59% of variance explained). However, the first factor 
(41% variance explained) has all high loadings (> .58), and scale reliability analysis produces only one 
reliable scale with a high Cronbach’s alpha. Therefore, we measure environmental uncertainty with one 
multi-item construct. 
12 Before calculating the mean score, 7-point scales are recoded to 5-point Likert scales, to prevent 
overrepresentation of the 7-point scaled items in the uncertainty-construct. 
13 The comparability measure is normally distributed, and ranges from 0,14 to 0,64. The mean score lies at 
0,41. 
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Then, environmental uncertainty is multiplied by the ‘comparability’ score. This 
constructs a scale with a boosted uncertainty score if comparability is high, and a reduced 
uncertainty score in case of low comparability scores. The multiplied variables construct 
the measure for common uncertainty (CUNC). 

 
3.2.3.2 Information Asymmetry 

Information asymmetry was measured with a seven-item measure, largely based 
on Dunk (1993). There are two major differences from Dunk’s original instrument. 
Firstly, the wording has been altered to fit better with the specific context of business 
unit managers. Secondly, one question was added to differentiate between knowledge 
about internal versus external factors that might influence the business unit performance 
(following: Kruis 2008). All items load onto one factor14. Overall, the construct for 
information asymmetry shows good internal reliability (Cronbach’s alpha .880). 
Information asymmetry was calculated through averaging the scores on all items. 

 
3.3 Control variables 

The study applies a number of variables for control purposes. The control 
variables include use of contractibility of performance, emphasis on targets, company 
level performance measures, and size and sector controls. This paragraph will discuss all 
the control variables subsequently. 

 
3.3.1 Contractibility of performance 

Contractibility-issues are not specifically related to RPE as such, but to result 
oriented control instruments in general. In order to use result oriented control 
instruments effectively, results have to be contractible. Generally, result oriented control 
instruments are considered to be effective if the following conditions have been satisfied 
simultaneously: (1) goals can be specified unambiguously in advance, (2) the organization 
is able to measure output in a reasonably undistorted manner (that is: the output metrics 
correspond rather well with the actual goals that the unit needs to accomplish), and (3) 
the responsible individuals (in this case: business unit managers) know the process of 
transforming efforts into results (following: Speklé and Verbeeten 2008)15.  

Contractibility consists of a number of dimensions that act as necessary conditions. 
All three dimensions together constitute contractibility. For this reason, contractibility is 

                                         
14 Component loadings using Principal Component Analysis range from .630 through .856. The first (and 
only) factor explains 59.23 % of the variance of the underlying questionnaire items.  
15 Speklé and Verbeeten (2008) derive the list of conditions for contractibility from several seminal papers 
that apply the conditions (amongst others) in contract oriented control structures, e.g. Otley and Berry 
(1980), Hofstede (1981), and Gibbons (1998).  
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a formative construct16. Leaving one or more dimensions out (as often happens with 
reflective items, for example to boost scale reliability) alters the content and meaning of 
the construct.  

Because contractibility is a formative construct, we estimate it with a MIMIC 
model17. Figure 2 depicts the model, with the formative constructs on the left and the 
reflective (outcome) measures on the right-hand side of the figure. The numbers aside 
the arrows are standardized regression coefficients. The numbers above the reflective 
measures (boxes) and the latent construct (contractibility) indicate the amount of 
variance explained. The model explains 47% of the variance in the latent construct 
contractibility. 

 
Figure 2: the MIMIC model 
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The measurement of the individual formative (goal clarity, measurability of outputs and 

knowledge of transformation process) constructs  is discussed below: 
Goal clarity is a multi-item construct, consisting of 4 questionnaire items. These 

questions, stemming from Rainey (1983) and Kruis (2008) have been used together to 
measure goal ambiguity by Kruis (2008). We use these items to reflectively measure goal 
clarity (as the exact opposite of ambiguity), by reversing the instrument, and averaging 
the scores. The factor analysis and the Cronbach’s alpha correspond to this approach18. 

Measurability of outputs is a construct reflectively build from 4 items, including an 
item asking directly about the measurability of outputs, but also questions concerning the 
quality of the metrics in terms of sensitivity to distortion. The items load onto one factor 
with good scale reliability19. 

The knowledge of the transformation process-variable consists of two questionnaire 
items, which have been averaged to compute the knowledge measure. The two items 
                                         
16 For the differences between formative and reflective indicators, and for a discussion of the consequences 
of these differences for model specification and measurement, see: Bisbe et al. (2007), Diamantopoulos & 
Siguaw (2006), and Jarvis, Mackenzie & Podsakoff (2003). 
17 MIMIC (or: Multiple Indicators for Multiple Causes) is a special case of Structural Equation Modelling, 
incorporating both formative and reflective measures in the construct (Diamantopoulos and Winklhofer 
2001). 
18 Factor analysis results in 1 factor, explaining 47.6% of the items’ variance. Cronbach’s alpha is 0.63. This 
is not high, but generally considered as acceptable (Hair et al, 1998).  
19 Factor analysis yields one factor which explains 56.4% of the variance. The Cronbach’s alpha is 0.74. 
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combined have hardly sufficient scale reliability (Cronbach’s alpha .58). But, since the 
factor analysis shows high component loadings and a high level of variance explained 
(respectively .839 for both items, and 70.3%), both items have been included in the 
knowledge of the transformation process-variable. 

On the right hand side of the model, MIMIC requires reflective measures to 
estimate the weights of each of the formative measures. These reflective measures can be 
considered as outcome variables; they are the result from the causal formative indicators. 
The reflective measures in this model, which result from high levels of contractibility, are: 
difficulty to assess work (reversed coding), difficulty to reach agreement on output 
quality (reversed coding) and knowledge about the business unit manager’s job 
performance. 

Overall, the MIMIC model fits our data. Table 3 provides goodness-of-fit 
statistics on the model. All variables are significant at a confidence level of 5%. In order 
to estimate contractibility, we calculated the factor score weights in AMOS. Table 4 gives 
these weights for predicting the unobserved variables from the (formative and reflective) 
observed variables, with which contractibility is calculated. Also, the table presents the 
formula for calculating contractibility.  
 
Table 3: Goodness-of-fit statistics contractibility MIMIC model 

Chi-square = 6.064 Goodness of fit statistics 
Degrees of freedom = 6 GFI = .994 
Probability level = .416 AGFI = .978 
 CFI = 1.000 
Multivariate normality RMR = .011 
Kurtosis 2.046 (c.r. 1.862) RMSEA = .006 

 
Table 4: weights and formula for construction of contractibility measure 

goal clarity 
measure-
ability of 
outputs 

knowledge of 
transformation 

process 

difficulty to reach 
agreement output 

quality 

difficulty to 
assess work  job performance

.585 .522 .252 .807 .862 .319 
 

Contractibility of performance = 0.585 * goal clarity + 0.522 * measure-ability of outputs + 0.252 * 
knowledge of transformation process + 0.807 * difficulty to reach agreement output quality + 0.862 * 

difficulty to assess work + 0.319 * job performance 
 

3.3.2 Emphasis on targets 
The variable emphasis on targets was included in the regression models to 

control for organizations that do not use targets in their control system, even if it would 
be possible. If organizations choose not to use targets for the purpose of performance 
evaluation of bonus determination, RPE will not be an option for them.  

The emphasis on targets variable is broader than the contractibility measure, which 
only measures the possibility of using targets for performance evaluation purposes, instead 

 page 15



of its actual use. However, due to the survey design, emphasis on targets is less accurately 
measured than contractibility. The measure relies on questions concerning the use and the 
appropriateness of use of the performance measurement system for the purpose of 
performance evaluation and bonus determination. Furthermore, the measure consists of 
two questions, concerning the impact that performance has on the performance 
evaluation and height of the bonus. Put together, the six items form one factor (49.8% 
variance explained), and a reliable scale (Cronbach’s alpha 0.792). 

 
3.3.3 Use of company level performance measures 

Performance information can be obtained with measures at various 
organizational levels. The use of company level measures has consequences for the 
amount of noise in the performance evaluation. The introduction of noise into the PMS 
counters one of the benefits of RPE: the reduction of noise.  

The ‘use of company level performance measures’-construct captures the use of 
measures that exceed the boundaries of the business unit. Company level performance 
measures encompass also the performance of other organizational parts (e.g.: other 
business units which the business unit manager has no control over). Measures that 
include more than the organizational parts which the business unit manager has control 
over, introduce noise in the performance evaluation. We include the use of company 
level measures to control for this noise-increasing effect. ‘Use of company level 
performance measures’ is measured as the summated weights of firm stock, firm value 
and firm profit measures in the performance measurement system. 

 
3.3.4 Size (BU and Company) 

Size is often regarded as a potentially important determinant of performance 
measurement practice (Speklé and Verbeeten 2008). For example, small organizations 
might provide a more fertile ground for result-based performance measurement systems 
(Dewatripont et al. 1999). Au contraire, larger organizations might be more effective in the 
use and implementation of such systems (De Lancer Julnes and Holzer 2001; Rogers 
1995). 

Control variables business unit size and company size are both based on the number 
of FTE and revenues. For both control variables, the natural log of FTE and revenue 
was calculated. The mean of these values constitutes the size variables. Although 
business unit size and company size correlate significantly (Pearson correlation 0.479), 
they do not yield collinearity-issues in the multivariate analyses (as described in paragraph 
4.3).  
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3.3.5 Sector dummy variables 
Dummy variables were included that distinguish between business unit sectors. 

The model contains dummies for production, service organisations, and not-for-profit 
business units. The base model consists of financial services business units.  

 
4 Analyses 

This section describes the analyses, including a description of the incidence of 
RPE amongst business unit managers, and correlations between the variables. 
Furthermore, we test the hypotheses using multivariate regression analysis20. The tested 
model is shown in figure 3. This figure is an extended version of figure 1, which 
summarizes the hypotheses.  

The hypothesized main and interaction-effect variables are included as described 
before in this paragraph. All interactions (between information asymmetry and its 
moderator comparability, and the independent variable interaction between uncertainty 
and information asymmetry) are calculated as multiplicative interactions (Gerdin and 
Greve 2008). Interaction effects are calculated using the following procedure: first, all 
terms are standardized21. Subsequently, the terms are multiplied and added to our model. 

Besides the hypothesized main and interaction-effects, the statistical model 
consists of control variables (concerning size, contractibility and emphasis on targets), 
and the unhypothesized main-effects of comparability and information asymmetry on 
RPE use. These main effects are included to ensure that significant coefficients for the 
interaction effects are not caused by lower order effects (conform: Hartmann and Moers 
1999; Echambadi et al. 2006). 
 

                                         
20 For the analyses, we use EViews 6. 
21 Standardization of interaction terms is often used to alleviate multicollinearity problems. According to 
Echambadi and Hess (2007), this is not a useful procedure. We used standardization to solve inequality of 
scale-variances.  

 page 17



Figure 3: the statistical model 
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4.1 Empirical results: the use of RPE 
The data show that many organizations do use peer performance information for 

the performance evaluation of their business unit managers. Based on the question about 
the importance of peer-comparison for the determination of the target height (for a 
variety of performance measures), we see that about 79% of the business units in our 
sample use peer-comparison for target setting to at least a little extent. 7% of the 
respondents claim that peer performance is of no influence at all on their performance 
targets. 63% of the responses say that peer performance is at least of great influence on 
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their targets. The mean score for explicit RPE-use is 3,49 at a scale from 1 (no use) to 5 
(maximum use), which indicates that RPE is indeed part of the Performance 
Measurement System; peer performance is of some to great extent of influence on the 
height of the performance target22.  

 
Table 5: RPE-use (EXPLICIT-RPE-USE and POINT-OF-REFERENCE) 
 EXPLICIT-RPE-USE POINT-OF-

REFERENCE 
 Frequency Percent  Frequency Percent  
no extent (1-1,5) 23 7,1% 25 7,7% 
little extent (1,5-2,5) 19 5,8% 30 9,2% 
some extent (2,5-3,5) 63 19,4% 88 27,1% 
great extent (3,5-4,5) 126 38,8% 140 43,1% 
very great extent (4,5-5) 48 14.8% 28 8,6% 
Total valid 279 85,8% 311 95,7% 
Missing 46 14,2% 14 4,3% 
 

The figures in table 5 are presented as categorical data. For table 5 only, the 
original metric scales (as used throughout the paper) are rounded to the nearest whole 
number.  

  
4.2 Correlations 

Table 6 presents the correlation matrix of all metric variables23. The correlation 
table shows no theory-consistent associations between the dependent and independent 
variables. Some significant relations between the independent variables exist (printed italic 
in the table). We find a strong significant correlation between the interaction-term of 
information asymmetry and comparability, and the interaction-term of uncertainty and 
information asymmetry. This might raise concerns regarding multicollinearity, due to the 
high Pearson correlation coefficient of .651. However, as discussed in section 4.3, our 
multivariate models do not suffer from high multicollinearity.  

 

                                         
22 Descriptive statistics of the POINT-OF-REFERENCE construct (measuring both explicit and implicit 
manifestations of RPE-use) provide a similar picture of dispersion of RPE-use.  
23 This excludes the sector controls. Since these are dummy variables, a Pearson correlation would not be 
appropriate.  
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Table 6: Pearson correlation table of the dependent, independent, and control variables24 

 1 2 3 4 5 6 7 8 9 10 11 
1. EXPLICIT-RPE-USE 1    
       
2. POINT-OF-
REFERENCE ,519 1   

  ,000    
3. Common Uncertainty ,005 -,040 1   
  ,939 ,536    
4. Interaction 
Information Asymmetry 
* Comparability 

,094 ,012 ,156 1   

  ,145 ,855 ,015    
5. Interaction 
Uncertainty * 
Information Asymmetry 

,071 -,053 ,018 ,651 1   

  ,266 ,408 ,783 ,000    
6. Information 
Asymmetry ,014 ,004 -,039 -,114 -,017 1   

  ,827 ,950 ,543 ,076 ,793    
7. Contractibility ,144 ,205 -,005 -,024 -,034 -,019 1   
  ,025 ,001 ,943 ,708 ,598 ,763    
8. Emphasis on Targets ,093 ,095 -,058 ,005 ,000 ,058 ,240 1   
  ,146 ,139 ,363 ,937 ,995 ,366 ,000    
9. Company Level 
Measures -,010 -,057 -,031 ,005 -,005 ,086 -,064 -,114 1  

  ,874 ,379 ,634 ,934 ,943 ,180 ,323 ,076    
10. Size Business Unit ,023 ,002 ,068 ,148 ,143 ,057 -,025 ,072 ,066 1 
  ,716 ,975 ,291 ,021 ,026 ,372 ,701 ,265 ,304   
11. Size Company ,042 ,039 -,052 ,065 ,045 ,135 ,118 ,215 -,040 ,479 1
  ,514 ,541 ,417 ,314 ,481 ,036 ,065 ,001 ,538 ,000  
Listwise N=244 
 
4.3 Multivariate results for the model  

We present both an Ordinary Least Squares regression analysis and a Tobit 
regression analysis for the two dependent variables (EXPLICIT-RPE-USE and POINT-
OF-REFERENCE). The Tobit models have a slightly better fit due to the fact that Tobit 
was designed to estimate limited dependent variables, such as the RPE-use variables. But, 
the qualitative results are similar to the OLS models. All models are significant, and show 
no indications of multicollinearity25. Throughout the analyses, one outlier has been 
deleted.  

 

                                         
24 The correlation table was computed using list-wise deletion of missing values, to seek correspondence 
with the regression analyses, presented further on in the paper. This results in N = 244. Calculations of 
Pearson correlations using pair-wise deletion of missing values results in similar qualitative results.  
25 Variance Inflation Factors in our models are below 2.5.  
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4.3.1 Multivariate analyses explicit RPE-use. 
First, we test our model with the EXPLICIT-RPE-USE variable. EXPLICIT-

RPE-USE relates to the impact of peer performance on the performance target height. 
We find partial support for our hypotheses, as shown in table 7 – panel A26. OLS shows 
that the model is significant and fits our data (ANOVA F-statistic is significant; p < .01). 
The reported R2 is 12,7% (Adjusted R2 = 7,7%).  

Both the effect of common uncertainty (hypothesis H1) and the interaction 
between uncertainty and information asymmetry (hypothesis H3) hold in this model. The 
effects are significant at conventional levels, and consistent with the expected direction. 
Concerning our control variables; we find a negative significant influence of the 
unhypothesized main effect of comparability on RPE use. Furthermore, the results show 
a positive significant effect of contractibility. Other control variables (emphasis on 
targets, business unit size, and the sector dummies) do not yield significant results. Nor 
does the information asymmetry variable, which was included to rule out that a 
significant coefficient for the interaction effect between information asymmetry and 
uniqueness is in fact caused by a lower order effect (i.e.: a main effect from comparability 
on RPE-use) (conform: Hartmann and Moers 1999; Echambadi et al. 2006). 

However, our data is censored. A group of 19 respondents do not use RPE for 
explicit target setting purposes. To suit better the left-censoring characteristic of our 
dependent variable EXPLICIT-RPE-USE, we estimate a Tobit model, which is a 
regression technique especially suited to analyse limited (censored) dependent variables. 
Table 7 – panel B reports the results. The Tobit model yields similar results as the OLS 
analysis. We find support for our hypotheses regarding the effects of common 
uncertainty and the interaction effect between uncertainty and information asymmetry. 
To facilitate comparison with the results of the OLS model, we report the McKelvey-
Zavoina statistic. This statistic is a pseudo-R2 measure which comes closest to the 
familiar R2 from OLS-regression (Veall and Zimmermann, 1994, 1996). According to the 
McKelvey-Zovavoina statistic, the Tobit analysis explains 13,5% of the variance in 
explicit RPE-use.  

 

                                         
26 The presented p-values in tables 7 & 8 are one-tailed if the underlying hypothesis is directional. The one-
tailed findings are marked ‘a’. 
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Table 7: results of multivariate regression analyses (EXPLICIT-RPE-USE) 
Panel A: results of OLS regression 
Dependent Variable: EXPLICIT-RPE-USE   
Included observations: 242 after adjustments  

 Coefficient Std. Error t-Statistic Prob.  

Constant 3.916 0.772 5.068 0.00
Common uncertainty 0.974 0.283 3.440 0.00a

Interaction information asymmetry * 
comparability 0.001 0.104 0.014 0.49a

Interaction uncertainty * information asymmetry 0.229 0.116 1.978 0.03a

Information asymmetry -0.032 0.076 -0.430 0.66
Comparability -3.778 1.024 -3.690 0.00
Contractibility 0.061 0.023 2.628 0.00
Emphasis on targets 0.125 0.109 1.152 0.25
Company Level Measures 0.130 0.413 0.316 0.75
Size of BU 0.012 0.036 0.355 0.72
Size of company -0.012 0.031 -0.399 0.68
Dummy production BU -0.308 0.205 -1.502 0.13
Dummy services BU -0.109 0.164 -0.663 0.50
Dummy not-for-profit BU -0.250 0.210 -1.188 0.23

R-squared 0.127F-statistic 2.554
Adjusted R-squared 0.077Prob(F-statistic) 0.002
 
 
Panel B: results of Tobit regression 
Dependent Variable: EXPLICIT-RPE-USE   
Included observations: 242 after adjustments  
Left censoring (value) series: 1  

Variable Coefficient Std. Error z-Statistic Prob.  

Constant 3.970 0.813 4.877 0.00
Common uncertainty 1.028 0.299 3.435 0.00a

Interaction information asymmetry * 
comparability -0.011 0.110 -0.107 0.45a

Interaction uncertainty * information asymmetry 0.253 0.122 2.071 0.02a

Information asymmetry -0.042 0.080 -0.523 0.60
Comparability -3.938 1.079 -3.647 0.00
Contractibility 0.067 0.024 2.718 0.01
Emphasis on targets 0.120 0.115 1.044 0.29
Company Level Measures 0.133 0.434 0.306 0.75
Size of BU 0.015 0.038 0.411 0.68
Size of company -0.013 0.033 -0.409 0.68
Dummy production BU -0.324 0.215 -1.505 0.13
Dummy services BU -0.124 0.173 -0.718 0.47
Dummy not-for-profit BU -0.271 0.221 -1.228 0.21

McKelvey-Zavoina pseudo R-squared 0.135  

Left censored obs 19     Right censored obs 0
Uncensored obs 223     Total obs 242
 
a variable based on directional hypothesis; significance calculated as one-tailed p-value 
 
4.3.2 Multivariate analyses implicit and explicit RPE-use (POINT-OF-REFERECE) 

After the analyses with EXPLICIT-RPE-USE, we test our model with the 
POINT-OF-REFERENCE variable. POINT-OF-REFERENCE is a broader measure 
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that captures both implicit and explicit influence of peer performance on the 
performance evaluation. Since we have no ex-ante expectations about the way in which 
relative performance evaluation is used in organizations, we test our model with this 
broader measure as well.  

As presented in table 8 – panel A, we find a significant model that fits our data, 
although the ANOVA F-statistic is higher than the ‘EXPLICIT-RPE-USE’-model (p = 
.087). The reported R2 is lower than the ‘EXPLICIT-RPE-USE’-model at 7,6%.   

The qualitative results differ partially from the analyses with explicit RPE-use. 
Similar to the previous model, we find a significant positive effect of common 
uncertainty (hypothesis H1), but the interaction between uncertainty and information 
asymmetry (hypothesis H3) does not hold in this model. Instead, this model supports our 
hypothesized interaction of information asymmetry and comparability (hypothesis H2).  

The contrasting results for the second hypothesis between the models 
(‘EXPLICIT-RPE-USE’-model: p = .49 / ‘POINT-OF-REFERENCE’-model: p = .10) 
suggests that the opportunism-mitigating characteristics of RPE might be due to the 
specifics of implicit manifestations of RPE. The ‘POINT-OF-REFERENCE’ construct 
measures both explicit and implicit manifestations of RPE, whilst the ‘EXPLICIT-RPE-
USE’-measure focuses on explicit RPE only.  

Again, we find significant influences of the unhypothesized main effects of 
comparability (negative) and of contractibility (positive) on RPE use. This repeated 
finding makes these unexpected effects more robust against different operationalizations 
of RPE-use. Also, we find a significant effect of the influence of company level 
measures. Other results from the control variables are not significant, consistent with the 
‘EXPLICIT-RPE-USE’-model. The Tobit-model, which corrects for the effects of 21 
observations of non-adopters of RPE, yields similar results. The Tobit-results are 
presented in table 8 – panel B.  
 
4.3.3 Summary of the findings 

All our hypotheses find support in either one of the models. However, the 
findings are not fully consistent over both operationalizations of RPE-use. The positive 
effect of common uncertainty on RPE-use, however, is supported by all models. We find 
partial support for the hypothesized positive effect of comparability of the business unit 
on the association between information asymmetry and the use of relative performance 
evaluation; only the broader operationalization of RPE-use supports this hypothesis. 
Also our third hypothesis, concerning the combined effect of uncertainty and 
information asymmetry on RPE-use, is supported by one operationalization (EXPLICIT-
RPE-USE) only.  
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 Table 8: results of multivariate regression analyses (POINT-OF-REFERENCE) 
Panel A: results of OLS regression 
Dependent Variable: POINT-OF-REFERENCE   
Included observations: 267 after adjustments  

 Coefficient Std. Error t-Statistic Prob.  

Constant 3.445 0.715 4.816 0.00
Common uncertainty 0.358 0.269 1.332 0.09a

Interaction information asymmetry * 
comparability 0.126 0.096 1.301 0.10a

Interaction uncertainty * information asymmetry -0.115 0.110 -1.050 0.15a

Information asymmetry 0.073 0.071 1.032 0.30
Comparability -1.771 0.961 -1.841 0.06
Contractibility 0.049 0.021 2.287 0.02
Emphasis on targets -0.041 0.101 -0.406 0.68
Company Level Measures -0.919 0.349 -2.629 0.00
Size of BU 0.025 0.032 0.800 0.42
Size of company -0.003 0.029 -0.121 0.90
Dummy production BU 0.122 0.194 0.626 0.53
Dummy services BU 0.071 0.154 0.460 0.64
Dummy not-for-profit BU 0.078 0.205 0.382 0.70

R-squared 0.076F-statistic 1.593
Adjusted R-squared 0.028Prob(F-statistic) 0.087
 
 
Panel B: results of Tobit regression 
Dependent Variable: POINT-OF-REFERENCE   
Included observations: 267 after adjustments  
Left censoring (value) series: 1  

Variable Coefficient Std. Error z-Statistic Prob.  

Constant 3.472 0.755 4.594 0.00
Common uncertainty 0.358 0.284 1.259 0.10a

Interaction information asymmetry * 
comparability 0.130 0.102 1.274 0.10a

Interaction uncertainty * information asymmetry -0.126 0.116 -1.085 0.13a

Information asymmetry 0.085 0.074 1.141 0.25
Comparability -1.815 1.015 -1.788 0.07
Contractibility 0.051 0.023 2.222 0.02
Emphasis on targets -0.069 0.107 -0.642 0.52
Company Level Measures -1.009 0.371 -2.720 0.00
Size of BU 0.028 0.033 0.857 0.39
Size of company -0.004 0.031 -0.155 0.87
Dummy production BU 0.122 0.205 0.598 0.54
Dummy services BU 0.080 0.162 0.494 0.62
Dummy not-for-profit BU 0.062 0.216 0.291 0.77

McKelvey-Zavoina pseudo R-squared 0.081   

Left censored obs 21     Right censored obs 0
Uncensored obs 246     Total obs 267
 
a variable based on directional hypothesis; significance calculated as one-tailed p-value 
 

Concerning the control variables, the results consistently show significant effects 
of comparability of the business unit, and the contractibility of performance. 
Comparability of the business unit is negatively associated with the use of RPE, which 
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seems counterintuitive. Contractibility is positively associated with RPE-use. Although 
we did not hypothesize this relation, it seems plausible. The use of company level 
measures is only negatively associated with RPE-use in the POINT-OF-REFERENCE 
model.  

The analyses do not yield any other significant influence of control variables. The 
use of RPE is not influenced by (business unit or company) size or sector. Also, the 
emphasis on targets in the PMS has no effect on RPE-use.  
 
5 Conclusions, discussion and opportunities for further research 

As one of the first empirical studies on the use of Relative Performance 
Evaluation at the middle-management level, we examine whether RPE has empirical 
relevance for the performance evaluation praxis amongst business unit managers. Prior 
literature provides mixed results concerning the presence of RPE for the compensation 
of top level management. Analysing survey data, we find that RPE is widely used to 
evaluate business unit managers; more than half of our sample of 325 respondents claim 
to use RPE to a large or very large extent.  

Adding to the literature, we motivate the use of RPE not only by its ability to 
reduce noise in the performance evaluation, but also by RPE’s opportunism mitigating 
properties. The noise reduction perspective on RPE is common to the literature: RPE 
filters noise out of the performance evaluation by comparing the performance to a 
reference group that faces the same noise-inducing uncertainties (Holmström, 1982). Our 
models support this perspective by showing the positive influence of noise-inducing 
uncertainties on RPE-use.  

Following Murphy (2001), we present an opportunism-mitigation perspective to 
motivate RPE-use. The current paper argues that RPE can reduce the risk of managerial 
opportunism, by determining the manager’s performance targets outside the manager’s 
sphere of influence. Managerial opportunism can have many sources, but we claim that 
RPE can reduce the effects of a specific source: information asymmetries, for as far as 
the business unit is comparable to other business units. This comparability is required for 
peer performance to be informative about the business unit’s performance. We find that 
the level of information asymmetry combined with business unit comparability is 
positively associated with the use of RPE. Overall, this finding suggests that RPE-use is 
influenced by opportunism-mitigation indeed. 

However, this effect of information asymmetry and comparability only holds for 
our operationalization of RPE that includes explicit and implicit manifestations of RPE. 
Models with an RPE-measure that exclusively captures explicit use, do not support this 
thesis. This suggests that the opportunism-mitigating characteristics of RPE work via 
implicit means, where peer comparison functions as a point of reference for the 
evaluation in general, but not as a part of the explicit performance target determination.  
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The paper also addresses an expectation that is not derived directly from either 
one of the perspectives on RPE-use. We hypothesize a combined positive effect of 
uncertainty and information asymmetry on RPE-use. We argue that the combination of 
high levels of uncertainty and information asymmetry disables the use of alternatives for 
RPE (e.g.: participative budgeting, timeless performance targets, or company cost of 
capital). We find support for this expectation, but only in relation to explicit RPE use. 
This can be due to the fact that these alternatives for RPE are specific instruments for 
explicit target setting.  

Summarizing, we find that relative performance evaluation is in fact a concept 
with empirical relevance. This is a contribution to the empirical RPE literature, which is 
largely inconclusive at this point. Moreover, our study supports the notion that RPE is 
not only beneficial from a noise-reduction point of view, but can also reduce managerial 
opportunism. The managerial opportunism perspective is a contribution to the 
theoretical understanding of RPE, and is supported by our analyses. 

 
5.1 Opportunities for further research 

This study examines the existence of RPE at the business unit level, as well as the 
factors that drive the applicability and use of RPE. Questions that remain and now 
become more pressing relate to the practical manifestations and operation of RPE. We 
still have little knowledge about how RPE actually works inside the firm. For example, 
who are the peers? And under what conditions do firms choose for, for example, internal 
peer groups, or are targets being anchored external to the organization? Recent studies 
have shown that there is still a lot to study about peer group selection (Albuquerque 
2005).  
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7 Appendix I: survey instrument – selected items 
7.1 RPE-use – EXPLICIT-RPE-USE 
1. We wish to understand the relative importance of a number of performance measures used. 

Please indicate these weights for each of these measures.  
 a. Weights of the performance measures per level 
 Items: company level – business unit level – within business unit level – individual level  
 b. Measures at the business unit level  
 Items: return measures – profit measures – disaggregated measures – nonfinancial measures 
 c. Measures at the within business unit level  
 Items: return measures – profit measures – disaggregated measures – nonfinancial measures 
 Scale: percentage: weight of measures  
 Source: Bouwens en Van Lent (2007) (modified) 
 
2. To what extent does the performance of your peers influence the height of your target and/or 

budget, for each of the following performance measures? 
 Items: business unit level return measures – business unit level profit measures – business unit 

level disaggregated measures – business unit level nonfinancial measures 
 Scale: to no extent (1) – some extent (3) – very great extent (5) – n/a  
 
7.2 RPE-use – POINT-OF-REFERENCE 
3. a. Do you feel that the performance of your peers (inside or outside your organisation) is a point 

of reference for your superior when evaluating your performance? 
b. Consider a situation where your actual performance is substantially better than your peers 
(inside or outside your organisation). Would this situation influence your performance evaluation?  
c. Consider a situation where your actual performance is substantially worse than your peers 
(inside or outside your organisation). Would this situation influence your performance evaluation? 
Scale: not at all (1) – a little (2) – somewhat (3) – quite a bit (4) – very much (5) – I don’t know (0) 

 
7.3 Environmental uncertainty 
4. How often do factors, external to your business unit, substantially influence your business unit’s 

performance?  
 Scale: (almost) never (1) – occasionally (2) – regularly (3) – quite often (4) – continuously (5) 
 
5. How often do the following things happen? 
 a. Unpredictably, the amount of work varies greatly over time (example: peak demands)  
 Source: Kruis (2008) 
 b. Exceptions arise in your business unit that require substantially different methods or 

procedures 
 Scale: never (1) – rarely (2) – sometimes (3) – frequently (4) – always (5) 
 Source: Van der Ven and Ferry (1980) 
 
6. How much the same are day to day situations, problems or issues you encounter in your business 

unit? 
 Scale: very much the same (1) – mostly the same (2) – somewhat different (3) – quite a bit 

different (4) – completely different (5) 
 Source: Van der Ven and Ferry (1980) 
 
7. Please indicate whether you agree or disagree with the following statements: 

a. “The business unit often needs to react to outside pressure” 
 b. “Making long-range plans for this business unit is hindered by the difficulty of predicting future 

events” 
 Scale: disagree strongly (1) – disagree somewhat (2) – neutral (3) – agree somewhat (4) – agree 

strongly (5) 
 Source: Kalleberg et al. (1996) 
 
7.4 Information asymmetry 
8. Please compare the amount of information you have relative to your superior (the person 

responsible for your performance evaluation and/or bonus determination).  
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 a. Who is in possession of better information regarding the activities undertaken in your business 
unit? 

 b. Who is more familiar with the input/output relationships (the transformation process) inherent 
in the internal operations of your business unit? 

 c. Who is more certain of the performance potential of your business unit? 
 d. Who is more familiar technically with the work of your business unit? 
 e. Who is better able to assess the potential impact on your activities of factors internal to your 

business unit? 
 f. Who is better able to assess the potential impact on your activities of factors external to your 

business unit? 
 g. Who has a better understanding of what your business unit has achieved? 
 Scale: your superior (1) – about equal (4) – you (7) 
 Source: Dunk (1993) (items a-d and f-g) and Kruis (item e) (2008) 
 
7.5 Comparability of the business unit 
9. We need to understand which ‘assets’ of your business unit (both tangible and intangible) are 

most critical to your business unit’s success. We would like you to indicate weights for each of 
these elements, so that the most important element gets most weight. Your answers should total 
100 points. 

 Items: equipment (e.g.: machinery, tools) – stock (e.g.: materials, finished products, half-finished 
products) – systems (e.g.: communication systems, software) – core-business employees – 
knowledge – brand name/image – client portfolio 

 
10. How much of the equipment (e.g.: machinery, tools) in your business unit is especially designed or 

unique compared to equipment used for similar activities in other companies?  
 Scale: none (1) – some (2) – about half (3) – most (4) – all (5) 
 Source: Coles and Hesterly (1998), modified 
 
11. How much of the stock (e.g.: materials, finished products, half-finished products) in your business 

unit is especially designed or unique compared to equipment used for similar activities in other 
companies?  

 Scale: none (1) – some (2) – about half (3) – most (4) – all (5) 
  
12. How unique are the systems (e.g.: communication systems, software), that are used in your 

business unit compared to systems used by other companies for similar activities? 
 Scale: not at all unique (1) – unique to a little extent (2) – somewhat unique (3) – quite unique (4) 

– very unique (5) 
 Source: Kruis (2008) 
 
13. How difficult is it for a new (core-business) business unit employee to learn the ins and outs 

he/she needs to know to be effective? 
 Scale: very easy (1) – quite easy (2) – neither easy nor difficult (3) – quite difficult (4) – very 

difficult (5) 
 Source: Anderson and Schmittlein (1984), modified 
 
14. Consider a new (core-business) employee who has experience in a similar job/profession. How 

much extra training would that person –on average– need to be effective in your business unit? 
 Scale: weeks of training 
 Source: Anderson and Schmittlein (1984), modified 
 
15. How unique are the skills and knowledge of (core-business) business unit employees compared to 

skills and knowledge of employees of other companies who work on similar activities? 
 Scale: not at all unique (1) – unique to a little extent (2) – somewhat unique (3) – quite unique (4) 

– very unique (5) 
 Source: Kruis (2008), modified 
 
16. How unique is the knowledge that is used in your business unit compared to systems used by 

other companies for similar activities? 
 Scale: not at all unique (1) – unique to a little extent (2) – somewhat unique (3) – quite unique (4) 

– very unique (5) 
 Source: Kruis (2008), modified 
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17. When serving your clients, how important is the knowledge of customer specific requirements? 
 Items: relatively unimportant, my business unit delivers standard products/services – slightly 

important, my business unit delivers standard products/services, with minor adaptations to 
customer specific requirements – somewhat important, my business unit delivers standard 
products/services, adapted to customer specific requirements – important, my business unit 
delivers tailored products/services – very important, my business unit delivers highly customer 
specific products/services, developed to meet specific customer needs 

 
18. This question deals with you to position your business unit relative to your competitors on several 

topics. This question refers to your actual situation, not to what you desire. 
 Items: brand image; compared to your competitors’, your brand image is…  
 Scale: significantly lower (1) – about the same (4) – significantly higher (7) 
 Source: Van der Stede (2001) 
 
7.6 Contractibility 
7.6.1 Goal clarity 
19. How clearly defined are the goals of this business unit? 
 Scale: very unclear (1) – quite unclear (2) – somewhat clear (3) – quite clear (4) – very clear (5) 
 Source: Rainey (1983) 
 
20. How specific are the goals of this business unit? 
 Scale: not at all specific; very general (1) – not very specific; mostly general (2) – very specific (3) – 

somewhat specific (4) – quite specific (5) 
 Source: Kruis (2008) 
 
21. How easy is it to explain the goals of this business unit to outsiders? 
 Scale: very easy (1) – quite easy (2) – neither easy nor difficult (3) – quite difficult (4) – very 

difficult (5) 
 Source: Rainey (1983) 
 
22. Please indicate whether you agree or disagree with the following statement: “The goals of this 

business unit are clear to almost everyone who works in the business unit.” 
 Scale: disagree strongly (1) – disagree somewhat (2) – neutral (3) – agree somewhat (4) – agree 

strongly (7) 
 Source: Rainey (1983) 
 
7.6.2 Measurability of outputs 
23. To what extent do the performance measures match the goals which your business unit has to 

realize? 
 Scale: to (almost) no extent (1) – little extent (2) – some extent (3) – great extent (4) – very great 

extent (5) 
 
24. Can the outputs of the business unit be measured objectively and expressed in a number? 
 Scale: not at all (1) – a little (2) – somewhat (3) – quite a bit (4) – very much (5) – I don’t know (0) 
 Source: Kruis (2008) 
 
25. Please indicate whether you agree or disagree with the following statements: 
 a. “The total set of performance measures indicates which results my business unit should realize” 
 b. “The total set of performance measures is unambiguously linked to the goals of my 

organization”  
  Scale: disagree strongly (1) – disagree somewhat (2) – neutral (3) – agree somewhat (4) – agree 

strongly (5)  
 Source: Speklé and Verbeeten (2008) 
 
7.6.3 Knowledge of transformation process 
26. Please indicate whether you agree or disagree with the following statements: 
 a. “The transformation process (the causal relation between the deployment of assets and 

realization of goals) within my business unit is clear and transparent to me.  
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 Source: Speklé and Verbeeten (2008) 
 b. “In case that it is unlikely that my business unit will realize its goals, I generally know what 

actions to take to still achieve them” 
 Scale: disagree strongly (1) – disagree somewhat (2) – neutral (3) – agree somewhat (4) – agree 

strongly (5) 
 
7.6.4 Difficulty to asses work 
27. How easy is it for your superior to know whether you and your employees do the work correctly? 
 Scale: very easy (1) – quite easy (2) – neither easy nor difficult (3) – quite difficult (4) – very 

difficult (5) 
 Source: Van der Ven and Ferry (1980) 
 
7.6.5 Difficulty to reach agreement on output quality 
28. How easy is it to reach agreement with superiors when judging/appraising the quality of business 

unit performance? 
 Scale: very easy (1) – quite easy (2) – neither easy nor difficult (3) – quite difficult (4) – very 

difficult (5) 
 Source: Kruis (2008) 
 
7.6.6 Knowledge about job performance 
29. Please indicate whether you agree or disagree with the following statement: “My superior is 

familiar with my job performance” 
 Scale: disagree strongly (1) – neutral (4) – agree strongly (7) 
 Source: Farh et al. (1997) 
 
7.7 Emphasis on targets 
30. a. For which purposes does your superior deploy the performance measurement system in 

relation to the business unit? 
 Scale: not at all (1) – frequently (5) 

b. How capable do you think the performance measurement system is for these purposes? 
 Scale: incapable (1) – capable (5) 
 Items: performance evaluation, reward policies 
  
31. a. To what extent does your performance influence your performance evaluation? 
 b. To what extent does your performance influence the size of your bonus? 
 Scale: to no extent (1) – little extent (2) – some extent (3) – great extent (4) – very great extent (5) 
 
7.8 Business unit size 
32. What is the size of your business unit? 
 Items: number of employees (approximately) – revenues (approximately) 
 Scale: FTE – EURO  
 
7.9 Company size 
33. What is the size of your company as a whole? 
 Items: number of employees (approximately) – revenues (approximately) 
 Scale: FTE – EURO  
 
7.10 Not-for-profit dummy 
34. What industry is your business unit in?  
 Items: production of goods – services – financial sector – not-for-profit 
 
35. What industry is your company in?  
 Items: production of goods – services – financial sector – not-for-profit 
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