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Introducing the influence of inconsistent performance feedback 

on the decision to invest in innovation

1.1 Introduction and research problem

 One of the most cited and acknowledged contributions to the field of organization 
studies is A Behavioral Theory of the Firm by Richard Cyert and James March (1992) 
published in 19631. It has been and continues to be influential in many disciplines within the 
social sciences. The concepts and propositions forming the core of the book have served as 
building blocks that form the bedrock on which the current field of organization studies has 
been built. These developments have yielded a diverse field utilizing those concepts and 
propositions in quite different ways rather than a coherent, monolithic theory of the firm 
(Argote & Greve, 2007). 

By far the most influential core concept has been that of bounded rationality 
originally proposed by Simon (1957): the realization that instead of being omnipotent and 
omniscient maximizing agents, humans are subject to cognitive limitations and therefore aim 
to satisfice instead. The same applies to organizational decision-makers as Cyert & March 
(1992) made abundantly clear: rather than exhaustively score all decision alternatives on 
all indicators of utility, decision-makers select the first alternative that meets a manageable 
set of minimal requirements. At the time A Behavioral Theory of the Firm was written, it 
represented a significant departure from studies of organization dominated by economists 
and economic theories (Argote & Greve, 2007).

 

1  A quick check in Google Scholar identifies more than 20,000 citations to A Behavioral Theory of the Firm. This 
search was executed on May 31, 2014. The overall count includes the citation counts to all variants of the book 
found upon entering its title as a search term on the first two pages of Google Scholar search results.
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 Beyond proposing that decision-makers satisfice, Cyert and March (1992) also 
proposed how they do so. Their model can be summarized as follows. To deal with their 
cognitive limitations yet still make effective and efficient decisions, decision-makers engage 
in goal setting. They formulate aspiration levels that represent the minimal values on a 
relevant goal variable that need to be attained in order for subsequent performance to 
be found satisfactory. Next, decision-makers compare realized performance on these goal 
variables to corresponding aspiration levels – this is commonly called performance feedback. 
In case all aspiration levels are attained, this indicates success and there is no need for 
action of any kind. However, if one or more aspiration levels are not attained, there are 
indications of failure and the need for action to remedy the performance shortfall relative to 
aspirations. Next to the diagnostic function of collecting and assessing performance leading 
to organizational adaptation, aspiration levels are updated based on realized performance. 
The diagnostic function of comparing performance against aspiration levels, in short 
performance feedback, will be my main topic in this dissertation.

Early on, few scholars engaged in empirical work specifically based on Cyert 
& March’s (1992) model of satisficing decision-makers working to attain their aspiration 
levels by means of performance feedback. Work on routines, organizational evolution and 
organizational learning in general based on Cyert and March has been studied far more 
(Argote & Greve, 2007). As Figure 1.1 shows2, in the first two decades following publication 
of A Behavioral Theory of the Firm almost no academic work on performance feedback was 
done. Noteworthy is that all of the work published during that period was co-authored by 
March (Levinthal & March, 1981; Manns & March, 1978). 
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Figure 1.1: Academic publications on performance feedback

2 Figure 1.1 is based on the sample selected and used in the literature review of the field presented in Chapter 2.
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While the third decade added a reasonable number of academic publications on 
performance feedback to the body of knowledge, it was not until the middle of the fourth 
decade following publication that the amount of work on performance feedback started 
taking off. Now, with nearly 50 years of research on performance feedback in the books 
the grand total stands at 80 academic publications. While this is a far cry from the number 
of academic publications directly or indirectly inspired by Cyert and March (1992), there 
seems to be a growing interest in understanding how decision-makers satisfice by means of 
performance feedback.

In the bird’s eye view of the field I just discussed, I distinguished two distinct periods 
of growth. Coincidentally, these align with two other scholars and their collaborators making 
significant contributions to the field. During the third decade, Theresa Lant and co-authors 
enriched the study of performance feedback with their papers (Lant & Mezias, 1992; 
Lant, Milliken, & Batra, 1992; Lant & Montgomery, 1987; Milliken & Lant, 1991). While in 
the original formulation of the model by Cyert and March (1992) action only occurred if 
failure was the case, this later line of work relaxed this assumption. Not only does it matter 
whether realized performance is below or above the aspiration level, the degree of such 
discrepancies translates into the extent of action undertaken by the firm’s decision-makers. 
As performance increases relative to a corresponding aspiration level, the extent of action 
will decrease. Thus, firms performing far below an aspiration level are most likely to adapt. 
Conversely, firms making the fewest changes will be those that far outperform an aspiration 
level. This reasoning thus allows for some degree of adaptation occurring in firms that did 
attain their aspiration level. Empirical work in different settings provided evidence that fits 
this extension of the performance feedback model (Lant, Milliken, & Batra, 1992; Lant & 
Montgomery, 1987).

As I mentioned earlier, in the middle of the fourth decade following publication of A 
Behavioral Theory of the Firm the annual number of publications on performance feedback 
appearing in the literature showed a marked increase. This coincides with Henrich Greve, 
the most prolific author in the field, publishing a paper that elaborated on the performance 
feedback model (1998). He proposed the so-called kinked-curve model. In this model the 
relationship between performance relative to a corresponding aspiration level and the 
likelihood of adaptation is continuous as shown by Lant and colleagues (Lant & Mezias, 
1992; Lant et al., 1992; Lant & Montgomery, 1987; Milliken & Lant, 1991). Adding to their 
performance feedback model, Greve (1998) proposed that whether or not an aspiration 
level was attained makes a difference for the strength of this relationship. In Greve’s kinked-
curve model, once an aspiration level has been surpassed the likelihood of adaptation 
decreases at a faster rate as compared to when that aspiration level is yet to be achieved. 
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While empirical work by Greve himself and other contributors (Audia & Greve, 2006; Greve, 
1998, 2003a, 2003b, 2003c, 2007, 2008, 2010, 2011; Vissa, Greve, & Chen, 2010) has shown 
that this kinked-curve model does not apply to all sorts of adaptive behaviors undertaken 
by organizations3, it did introduce the notion that sensitivity to performance feedback may 
differ depending on how performance compared vis-à-vis the corresponding aspiration 
level. 

In his book Organizational Learning from Performance Feedback, Greve (2003a) 
provided a comprehensive update to the performance feedback model introduced in 
A Behavioral Theory of the Firm (Cyert & March, 1992). Next to the kinked-curve model 
discussed above he also emphasized that in order to formulate aspiration levels and therefore 
the monitoring of performance, decision-makers utilize different sources of information. 
Realized performance can be compared against aggregates of past performance (i.e. a 
historical aspiration level), aggregates of performance of salient peer organizations (i.e. a 
social aspiration level), or aggregates of aspiration levels of salient peer organizations (i.e. 
direct learning). The former two are most commonly used in the literature (Baum, Rowley, 
Shipilov, & Chuang, 2005; Greve, 1998, 2003a). 

In his suggestions for future research, Greve (2003a) called for study on the 
interdependence between different aspiration levels and goals. A specific subset of the 
literature has focused on this issue with regards to interactions between performance 
feedback based on a historical and social aspiration level (Audia & Brion, 2007; Baum et 
al., 2005; Greve, 1998, 2008; Mezias, Chen, & Murphy, 2002). Specifically, what the effect 
on organizational adaptation would be of contradictory success/failure conclusions based 
on these two sources of information to diagnose organizational performance was the main 
interest of these researchers. The term chosen to describe this situation has been inconsistent 
performance feedback, as on their own the two performance-aspiration comparisons would 

lead organizations to show markedly different levels of adaptation.

1.2 Research question

While there has been some work on inconsistent feedback (Audia & Brion, 
2007; Baum et al., 2005; Greve, 1998, 2008; Mezias et al., 2002), in terms of a consistent 
elaboration to the general performance feedback model there is still work to be done. The 
theoretical approach to inconsistent feedback has been to consider it as contradictory 
information. As contradictory information does not easily translate in an actual decision, 
particular decision rules based on only using part of the performance feedback information 

3 A notable one being R&D investment while the kinked-curve model did apply to adoption of innovations as Greve 
(2003b) showed.
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have been proposed. In the abstract, these decision rules expand on the input-output 
model proposed in the literature on performance feedback by introducing an intermediate 
complexity reduction step. Part of the performance feedback will be filtered out to deal 
with the complexity resulting from inconsistency. As such, decision-making will be driven by 
a subset of performance signals. Hence, a move is made towards an input-process-output 
model of performance feedback. However, empirical findings are not mutually supporting 
for a particular one of the decision rules so cannot provide answers to all questions 
regarding how and why inconsistent performance affects subsequent decision-making on 
organizational change and adaptation. 

In this dissertation, I aim to build on this work and make progress towards answering 
such questions. As hinted at in the main title of this dissertation my findings indicate that 
rather than contradictory information, inconsistent performance feedback proves to be 
an informative contradiction. This finding points towards integrative interpretation of 
the performance feedback shaping decision-making. Rather than a simple input-process-
output model based on filtering of information using a decision rule in order to reduce 
complexity, inconsistent performance feedback being an informative contradiction implies a 
sophisticated input-process-output model. Such a more elaborate model assumes decision-
makers using all performance feedback information to construct an integrated interpretation 
of inconsistent performance feedback. In the chapters that follow I will elaborate on these 
issues before coming to an overall conclusion. Befitting this focus on interpretation, one of 
the main contributions I make with this dissertation is studying inconsistent feedback at the 
individual and team decision-maker level next to the organizational level of analysis. 

In particular, I aim to study decisions that have to do with investment in innovation. 
Innovation is an impactful strategy available to firms for ensuring their continued existence 
and achieving above-average performance. Many studies lend evidence to this fact (for a 
recent meta-analysis see: Bowen, Rostami, & Steel, 2010). Investment in R&D is a vital step 
on the path towards the successful launch of innovations (Crépon, Duguet, & Mairesse, 
1998; Greve, 2003b), even though in the short run it is a cost and thus negatively impacts 
accounting performance indicators such as Return on Assets (Gavetti, Greve, Levinthal, & 
Ocasio, 2012). With the benefits that can be gained from innovation in mind, the normative 
implication for firms would be that they should devote substantial strategic resources 
(R&D) and effort to innovation. Given this characterization of investing in innovation, taking 
the step to do so is not a trivial one and thus requires decision-makers to be sure their 
organization’s situation calls for it. 

In case performance feedback is inconsistent, achieving the necessary degree of 
confidence to pursue innovation is rather challenging. Therefore, this type of investment 
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decision is an interesting context for investigating the impact of inconsistent performance 
feedback across the individual, team and organizational level of analysis. Table 1.1 shows 
that inconsistent performance feedback is a prevalent phenomenon for the firms included 
in the sample used in Chapter 5. Combining the two cases of inconsistent feedback shows 
that fully 1/3 of all firms from the study I report in Chapter 5 experienced inconsistent 
performance feedback while deciding how much to invest in innovation. In combination, 
these two topics yield the research question that I seek to answer in this dissertation: 

Research Question: How does inconsistent performance feedback influence 
decision-making regarding investment in innovation?

Table 1.1: Prevalence of performance feedback configurations based on Chapter 54

Historical 
performance 

comparison (<0)

Historical 
performance 

comparison (>0)

 
 

Totals

Social performance comparison (<0) 750 (41%) 340 (19%) 1,090

Social performance comparison (>0) 256 (14%) 487 (27%) 743

Totals 1,006 827 1,833

1.3 Set-up of the dissertation

To assess the current knowledge on performance feedback and inconsistency 
therein in particular, in Chapter 2 I present a literature review on performance feedback. 
Systematically collecting, analyzing and reporting what is known about performance 
feedback enables me to build on the state of the art in the literature. Moreover, the main 
conclusions I draw from reviewing the extant literature provide a clear signal that studying 
the interdependencies between different sources of information for performance feedback 
is a timely and important research topic. Therefore, the study of inconsistent performance 
feedback in the context of R&D and innovation investment decisions fits into a larger 
research agenda that will benefit the performance feedback literature. 
4 Historical performance comparison (<0) indicates the organization’s current performance is lower than its 
intended performance level based on previous levels of performance, while historical performance comparison 
(>0) indicates the opposite. Social performance comparison (<0) indicates the organization’s current performance is 
lower than the mean performance level of competitors in the same industry, while social performance comparison 
(>0) indicates the opposite.
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In the empirical chapters that follow, I address a second need identified in the 
literature review: that for studies at different levels of analysis. Relatively few studies in 
the literature involve the individual decision-maker or team of decision-makers. Rather, 
most studies use archival (accounting) data at the organizational level of analysis. Given that 
the theory concerns how decision-makers deal with performance feedback, this imbalance 
needs to be corrected. As I mentioned before, in putting interpretation of performance 
feedback in the spotlight, focusing on the (teams of) individuals doing the interpretation is 
a logical and necessary choice.

In each of the empirical chapters I study inconsistent feedback in relation to 
R&D or innovation investment. The main difference between the chapters concerns the 
level of analysis next to the type of study. Chapter 3 offers a series of four studies with 
the individual decision-maker taking decisions on behalf of an organization as the level of 
analysis. Moreover, as three of these studies were scenario experiments a structured and 
internally valid comparison of inconsistent with consistent configurations of performance 
feedback was possible. In Chapter 4 I report a study on teams of decision-makers engaged 
in an experiential business simulation game. The game offers a structured environment to 
examine the influence of inconsistent performance feedback yet still offers some ecological 
validity due to the richness and immersive realism of the business game. To finish the series 
of empirical studies, in Chapter 5 I present a more traditional study using archival data at 
the organizational level of analysis. In this chapter external validity is the main strength of 
the approach taken. 

Combined, these three studies should enable an interesting and well-founded 
answer to the overarching research question of this dissertation. To conclude, in Chapter 
6 I bring together the insights from the literature review and empirical studies reported 
in the dissertation. Furthermore, I will discuss the broader implications of my findings as 
well as avenues for future research on performance feedback and inconsistency therein in 
particular.
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The impact of performance feedback on organizational 

behavior: A literature review on the conceptualization and 
operationalization of performance feedback

2.1 Introduction

Since the 1950s and 1960s, management and organization scholars have shown a 
vivid interest in behavioral theories and perspectives (Argote & Greve, 2007). Building upon 
the basic tenets of behavioral models, most coherently introduced in A Behavioral Theory 
of the Firm originally published in 1963 (Cyert & March, 1992), a broad range of theories 
and perspectives has either integrated behavioral assumptions in their reasoning – such as 
bounded rationality and organizational search – or used these as a point of departure. One 
of these perspectives, organizational learning from performance feedback (Greve, 2003a), 
has gained particular prominence (Greve, 2010). Central to this perspective is the primacy 
of interpretation of organizational performance relative to aspirations – the minimal 
satisfactory levels of performance on dimensions deemed relevant by decision-makers – as 
a source for experiential learning. In case performance does not meet the aspiration level, 
decision-makers and their organizations adapt their behavior and aspirations. 

Our goal in this literature review is to provide systematic insight into the theoretical 
and empirical body of knowledge on organizational learning from performance feedback. 
By doing so we aim to show areas in which the literature has achieved convergence as well 
as ones in which further development is needed. Learning from performance feedback is a 
process theory. A process-based focus has been the aim of the behavioral theory of the firm 
since its inception (Argote & Greve, 2007; Cyert & March, 1992) and implies explicit attention 
to the sequence of behaviors by which performance feedback results in adaptation. As such, 
it is about information processing geared towards deciding whether or not action is required 
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given particular performance information. In the context of this literature review, we depart 
from the point at which organizations have a particular set of aspiration levels or goals in 
mind and proceed with gathering performance information to evaluate these goals. As such, 
we will not cover the determination of such aspiration levels and goals (for an overview of 
this part of the learning from performance feedback literature, see Shinkle [2012]). 

 

 
Figure 2.1: Performance feedback information processing model

We structure our review along two dimensions: the steps by which performance 
information is processed and the level of analyses at which this process is analyzed. With 
regards to the processing of performance information, three steps will be reviewed (see 
Figure 2.1). As we depart from the point where organizations have previously determined 
their aspiration levels, performance feedback starts with the collection of performance-
related information. Therefore, the first step we review pertains to the conceptualization 
and operationalization of performance. Based on performance information, a comparison 
of actual performance against particular comparison points (as we do not focus on the 
determination of these comparison points they are an exogenous factor in our model) – most 
commonly aspired performance - occurs resulting in a success or failure evaluation. This is 
the second step we will review, again paying attention to the theoretical explanation of such 
performance appraisal. Moreover, we will present an overview of how empirical studies have 
captured this part of the sequence. As a final step we pay attention to how the evaluation of 
performance feedback is connected to the resulting behavior(s). Here we explicitly consider 
the predictions made and the extent of empirical confirmation for such proposed effects 
of performance feedback on behavior. In addition, we consider the mechanisms by which 
those effects occur and the empirical evidence supporting such explanations. 

With our focus on these three stages of performance feedback information 
processing, we contribute by assessing whether the literature has covered each of the 
steps by which performance results in adaptation. This allows us to identify those areas in 

Collection of  
performance  
information

Performance 
appraisal

Behavioral 
adaptation

Comparison 
points
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need of further theoretical development and to address gaps in our understanding of how 
performance feedback is processed. Moreover, by mirroring the empirical measurement 
and testing of the theory to its conceptualization we will bring to the fore areas that 
warrant more rigorous empirical study. In addition, we will highlight exemplary empirical 
measures and methods researchers could adopt in their studies on performance feedback. 
All this serves to build towards the input-process-output model of inconsistent performance 
feedback described in Chapter 1.

The second dimension we will use to analyze the literature is the level of analysis 
employed. Cyert and March (1992) acknowledged that the processing of performance 
feedback information does not occur independent of organizational actors. As individuals 
acting on behalf of the firm or in the context of joint decision-making, decision-makers 
play a role as do their preferences, characteristics and information processing styles. Thus, 
understanding the process of performance feedback as it occurs at multiple organizational 
levels – that of the individual decision-maker, the group or team, and the organization – is 
relevant as well (Argote & Greve, 2007). As will become clear later, these levels are the ones 
that are covered in the literature we review. For the first two of these levels, we restrict 
ourselves to situations where organizational decisions are taken based on performance 
feedback pertaining to the organization. Studies and theories involving performance 
feedback on individual or team functioning resulting in certain work or career behaviors on 
part of these individuals or teams are hence beyond the purview of this literature review. 

The main reason for parceling out these three levels of analysis is that it will enable 
us to determine the ways in which the three components of the performance feedback 
information processing as discussed above are similar or different across those levels. Based 
on such an assessment of cross-level applicability of performance feedback theory we will 
point out those parts of the theory that are in need of theoretical or empirical attention with 
regards to one or more of these levels of analysis. Moreover, identifying those areas where 
the theory makes different predictions or empirical study has shown different effects for one 
level of analysis compared to another level will serve to direct attention for future research 
in order to explain these cross-level differences.

Overall, our literature review aims to examine the theoretical and empirical 
knowledge on learning from organizational performance feedback. Throughout the review 
we will be systematic in how we accomplish this end. Beyond a clear structure of how 
we organize our discussion of the literature – by information processing step and level of 
analysis – we adhere to a systematic method of collecting and processing the literature. We 
do so to minimize researcher bias towards specific literature, subject matter or empirical 
methodologies. Moreover, based on our description of how we went about conducting 
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this literature review other researchers can reconstruct and expand upon our literature 
collection and processing. In the following section we describe in detail the systematic 

process whereby we collected the literature we subsequently analyzed.

2.2 Methods

As we aim to present a detailed review of the conceptualization and 
operationalization of performance feedback information processing across the individual, 
team and organizational level of analysis, we executed an elaborate and detailed search 
for relevant publications. We did so following best practices for executing systematic 
literature reviews that help minimize researcher bias and maximize the chances of including 
all relevant theoretical and empirical insights (Armstrong & Wilkinson, 2007; Denyer & 
Tranfield, 2006; Macpherson & Jones, 2010; Rousseau, Manning, & Denyer, 2008; Tranfield, 
Denyer, & Smart, 2003). 

As a first step, we formulated inclusion criteria to delimit our literature review 
based on our stated research aims: (1) performance feedback, pertaining to performance 
of the organization, should be an independent variable/causal factor, (2) one or more 
organizational behaviors/proxies of organizational behavior should be the dependent 
variable(s)/caused factor(s), and (3) the research context, theoretically and empirically, needs 
to be an organizational one. Using these inclusion criteria we made the choice to disregard 
publications covering aspiration setting and updating exclusively. We did so to bring a clear 
focus to our review – on organizational behavioral as a result of performance feedback. 
Furthermore, these inclusion criteria allowed us to exclude the extensive Human Resource 
Management (HRM) literature on the provision of feedback on employee performance or 
seeking thereof on part of the employee. This is a different phenomenon than the one we 
are interested in which concerns organizational, not employee, performance and behavior.

A number of approaches to search and collect relevant publications are current 
in systematic literature reviews (Tranfield et al., 2003). One of the most popular is one in 
which keywords are specified to be entered into dedicated search engines. As using single 
keywords generally leads to a high proportion of non-relevant publications, combining them 
into key-phrases served to come closer to the desired level of specificity. Furthermore, 
such a key-phrase approach allowed us to stay close to our inclusion criteria as outlined 
above. We constructed a set of key phrases by combining “performance feedback” with 
keywords indicating common organizational behaviors. We choose to use the Social Science 
Citation Index (SSCI) available through the Thompson Reuters Web of Knowledge. This 
indexing service has a number of advantages and disadvantages. Key advantages include 
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expert selection of journals based on their academic quality and relevance, the availability 
of powerful search and refinement options as well as the ease with which our search can 
be verified and updated in the future. The main disadvantage of the SSCI is coverage and 
institutional access restrictions, as only journal articles published since 1988 are included. 
Furthermore, our ability to find and select articles is dependent on availability as well as 
proper specifications of the index fields we choose to search (title, abstract and keywords, 
called ‘topic’ in SSCI terminology). Our search used the SSCI as last updated on October 28, 
2011.

Table 2.1: Search overview

# Key Phrase Hits Selected % Selected

1 Topic=(“performance feedback”) AND Topic=(strateg*) 43 13 30,2%
2 Topic=(“performance feedback”) AND Topic=(decision) 39 8 20,5%
3 Topic=(“performance feedback”) AND Topic=(change) 37 11 29,7%
4 Topic=(“performance feedback”) AND Topic=(innovat*) 9 5 55,6%
5 Topic=(“performance feedback”) AND Topic=(explo*) 25 6 24,0%
6 Topic=(“performance feedback”) AND Topic=(risk*) 17 10 58,8%
7 Topic=(“performance feedback”) AND Topic=(adapt*) 9 6 66,7%
8 Topic=(“performance feedback”) AND Topic=(search*) 9 6 66,7%
9 Topic=(“performance feedback”) AND Topic=(learning) 45 8 17,8%
10 Topic=(“aspiration performance”) 11 7 63,6%
11 Topic=(“attainment discrepancy”) 4 2 50,0%

Unique hits combined 134 20 14,9%

Backward citation search 875 39 4,5%
Forward citation search 226 17 7,5%
Recently accepted for publication n.a. 4

Totals 1235 80

To benefit to the largest extent from the SSCI’s advantages and compensate for its 
disadvantages, we took the following steps. First (Step 1), we ran a query for each key phrase 
in the relevant index fields (title, abstract and keywords – see Table 2.1). In queries 1 and 4-7 
we made use of the possibility the SSCI has to look for words based on the same word stem. 
For instance, key phrase 5 allowed us to simultaneously search for publications in which 
performance feedback would be mentioned in the relevant index fields in conjunction with 
exploration, exploitation, explorative, exploitative and so on. Combined with each of these 
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queries we included a search modifier which served to exclude any publication mentioning 
“feedback seeking” in line with our discussion on excluding the HRM literature on employee 
performance feedback giving and seeking. Furthermore, we limited our attention to 
publications in relevant disciplinary fields by excluding non-relevant disciplines. 

Second (Step 2), we combined these queries as quite a number of publications 
appeared in the search results for two or more of the queries. Third (Step 3), we carefully 
considered each publication by reviewing its title and abstract, in a number of cases 
supplemented by our prior knowledge of the publications, to determine fit with the inclusion 
criteria. In conjunction with this step, we noted down the main reason for exclusion in cases 
where we chose to do so. In case of doubt we scanned the full paper, with special attention 
to explanatory mechanisms, hypotheses or propositions, graphical displays of models, 
operationalization of variables, and such. We also did so to confirm selection of a particular 
paper was warranted given our inclusion criteria. In the process of making our initial 
selection we observed two phrases that referred to the same phenomenon as performance 
feedback, being “aspiration performance” and “attainment discrepancy”. We entered these 
as single keywords in the SSCI (Key phrase #10 and #11) and got a small number of hits for 
each of these. We applied the same procedure for judging these publications as relevant or 
not as for the other nine key phrases. 

Table 2.2: Reasons for exclusion of publications

Reason for exclusion
SSCI  

search
Backward 

citation search
Forward 

citation search
Total

No performance feedback independent variable 3 491 155 649

No strategy/behavior dependent variable 6 113 10 129

Individual level study, not context specific 41 64 6 111

Book/publication on broader topic 87 87

Performance feedback as HR instrument, HR study 44 7 8 59

General review article 31 20 51

Not at organizational level 5 31 3 39

Group/team level, not context specific 6 8 3 17

Book review/editorial 2 4 1 7

Educational usage of performance feedback 5 5

Aspiration updating as dependent variable 2 2

Consumer behavior study 2 2

No direct link to performance feedback 1 1
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Table 2.1 provides an overview of the search queries, the number of hits in relevant 
disciplines and the number of publications selected. On average, the papers we selected 
appeared in the results of 4.1 out of the 11 key phrase queries; those papers we did not 
select appeared on average in the results of only 1.5 out of the 11 key phrase queries. 
Column 2 in Table 2.2 provides an overview of the reasons for excluding the other 114 
publications resulting from our search. The two main reasons for excluding publications 
related to performance feedback being conceptualized as an HR instrument, used as a means 
of steering employees, or individual level phenomena related to performance feedback 
not specific to an organizational context. Each of the reasons for excluding a particular 
publication indicates a specific violation of our inclusion criteria. The resulting selection of 
20 papers will be referred to as the initial selection henceforth.

Because the SSCI has a number of limitations in terms of coverage as detailed above, 
we sought to supplement our selection of publications through a number of additional 
steps. We utilized back- and forward snowballing as a first means to increase our coverage 
(Step 4) First, we checked all other publications the initially selection made reference to, 
which allowed us to identify pre-1988 journal articles, book chapters and books in addition 
to journal articles included in the SSCI not captured by our initial key-phrase search (Step 
4a). Before evaluating each of these cited publications in detail, we excluded data sources, 
newspaper, magazine and trade journal articles, methods articles, chapters and text books, 
unpublished sources, white papers, NGO, corporate and government reports, and general 
text books. 

Second, we used the SSCI to track down papers citing the papers in our initial 
sample, which allowed us to uncover journal articles which our search queries failed to pick 
up (Step 4b). We used the same procedure as detailed in Step 3 to decide which publications 
resulting from this snowball search to select. Step 4b can be seen as contentious, given that 
this is a set of papers fitting the inclusion criteria, yet could not be located using any of our 
key phrases. We thus used this set of papers to determine if our search procedure needed 
adjustment. In all cases we observed that the titles, abstract and/or keywords as available 
in the SSCI of these papers did not mention “performance feedback” or one of its synonyms 
(query #10 and #11). Rather, they would refer to the influence of performance on a particular 
organizational behavior in their title or abstract. As key phrases with “performance” instead 
of “performance feedback” would not be restrictive or specific at all, we saw no opportunities 
for further improving our search. 

In the lower part of Table 2.1 the exact counts of publications located through these 
steps are displayed, as are the number selected based on these searches. For the backward 
search, selected papers were cited by 24.9% of the papers from the initial search that could 
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cite a specific paper while those not selected were cited by 6.8% of the papers from the SSCI 
search. Papers selected in the forward citation search cited 18.6 % of the paper from the 
SSCI search published in years up to and including the year the focal paper was published, 
compared to 13.3 % for the papers not selected. Column 3 and 4 in Table 2.2 list the reasons 
for not selecting the remaining 836 and 209 papers respectively located in Step 4a and 4b. 
The most common reason for exclusion of papers located in these steps is the fact that they 
do not meet the first inclusion criterion: either they do not link an organizational behavior to 
a performance feedback antecedent or performance is the dependent variable.

Modern technology allows papers to be available ahead of print, a practice a 
number of journals make use of. Nevertheless, inclusion in the SSCI occurs only once a 
journal article appears in print as has thus been allocated volume, issue and page numbers. 
This implies that we would be unable to include the most recent advancements in our field 
of interest. To prevent the occurrence of this bias, we browsed the accepted for publication 
section of all journals – or their equivalents if available – for the journals we already selected 
papers from (Step 5). We updated this step on May 10, 2012. We selected journals based 
on their prominence in the field of management and organization studies and occurrence in 
our sample thus far. Based on titles and abstract we sought out papers which would fit our 
inclusion criteria. We checked websites for the following journals looking for additional papers 
(in between brackets the number of papers selected, if any, from these journals is recorded): 
Academy of Management Journal, Academy of Management Review (1), Administrative 
Science Quarterly, Group & Organization Management, Industrial and Corporate Change, 
Journal of Economic Behavior and Organization, Journal of Management, Journal of 
Management Studies, Management Science, Organization Science (3), Organizational 
Behavior and Human Decision Processes, Research Policy, Strategic Management Journal. In 
total we selected an additional 4 papers in this final step.

Our approach to analyzing the literature involved coding the publications on a 
number of topics following the main model as displayed in Figure 2.1. This encompassed what 
these publications added in theoretical development to the literature, such as definitions, 
mechanisms and the role of individuals, teams and organizations. Furthermore, we coded 
based on particular features of the empirical measurement, modeling and analyses. Since 
we were interested in similarities and differences across levels of analyses for these factors, 
we coded each empirical study in terms of the level of analysis the strategic behavior 
investigated was located. The most common one (58/70, 83%) was the organizational level 
of analysis, implying the study considered a behavior that was ascribed to the organization 
even if some of these studies did take into account characteristics of the decision-maker(s). 
A smaller number of studies covered (decision) behavior of identifiable groups/teams (7, 
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10%) or individuals (5, 7%)5. In the following we discuss each of the information processing 
steps displayed in Figure 2.1. Within each section we pay attention to the level of analysis as 

well as relevant methodological aspects.

2.3 Performance

Our aim in this section is to review the theoretical discussion and empirical 
measurement of performance in the organizational learning from performance feedback 
literature. We will do so in three steps. First, we will focus on theory on the collection of 
performance information. Second, we will draw a picture of measurement in the empirical 
studies we located in our literature search. In a final step, we determined to what extent 
empirical study matches theory on the collection of performance information.

2.3.1 Conceptualization of the collection of performance information

With regard to the theory on the collection of performance information, a first 
question we sought to answer using the literature sample was what performance is. Apart 
from a few non-recurring concrete answers to this question we discuss below, the concept 
of performance in the sample of literature we analyzed proved rather vague and ill-defined. 
While there was no universally or broadly shared explicit definition of performance, two 
aspects of performance as a source of information received attention in a noticeable number 
of the publications we analyzed. The following quote illustrates these two, interrelated 
aspects: ‘managers are assumed to set concrete performance goals to which they compare 
performance outcomes’ (Lant et al., 1992, p. 586). The first part of this quote hints at 
the most recurring aspect related to performance we came across in our reading of the 
selected literature: the close connection between performance and goal setting (25 out of 
80 publications reviewed, 31%). From this we learn that performance is the main criterion 
to judge whether organizational goals are being attained. Secondly, the notion of outcome 
is used in conjunction with performance in the quote from Lant et al. (1992). We observed 
such use of ‘performance’ in conjunction and in other instances interchangeably with 
‘outcome’ in 13 out of 80 (16%) of the publications we analyzed. In this sense, performance 
encompasses the outcomes of prior decisions and adaptations or changes in organizational 
behavior. Thus, the most common way of conceptualizing performance was that of a 
resultant outcome on a goal dimension of interest. 

The explicit definition of export performance from the study of Lages, Jap and 
Griffith (2008) fits with the notion of performance as an outcome on a particular goal: ‘export 
5 One study had multiple dependent variables of which three were at the individual and one at the organizational 
level.  
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performance is defined as the extent to which a firm’s objectives, both strategic and financial, 
with respect to exporting a product to a market are achieved via the execution of the firm’s 
export marketing strategy’ (p. 304). Next to the somewhat generic sense of considering 
performance, some authors would refer to performance as either changes in resources from 
one point in time to the next (March & Shapira, 1992) respectively growth of the organization 
(Kim, Haleblian, & Finkelstein, 2011). In a more normative vein, Tuggle, Sirmon, Reutzel and 
Bierman (2010) characterized performance as a ‘proxy for management effectiveness’ (p. 
950) in their study on monitoring by boards of directors. Cyert & March (1992) identified 
a couple of main categories of goals organizations commonly use: production, inventory, 
sales, market share and profit goals. Greve (2008) added to the discussion that for the sake 
of clarity it is best to limit what is understood by performance to the range of outcomes 
indicating firm profitability. Thus, to Greve (2008) organizations and decision-makers have 
non-performance goals (i.e. outcomes beyond profitability) as well. 

From discussions on the nature of organizational goals in the literature we reviewed, 
we can discern the following about what types of performance outcomes exist and what 
characteristics of such outcomes are relevant. A first point of contention is whether firms 
aspire towards a one-dimensional goal and hence use a singular performance criterion (3 
out of 25 publications, 12%) or multiple of both. The latter is most commonly assumed as 
we found that 12 out of 25 publications (48%) discussing goal setting explicitly treated goals 
in a plural sense. This fits with other authors describing performance as a multi-dimensional 
construct (Audia & Brion, 2007; Ferrier, Fhionnlaoich, Smith, & Grimm, 2002). The issue of a 
single or multiple goals left aside, where these goals are derived from is a second key issue 
emerging from our analysis of the literature. Cyert and March (1992) stated that goals are 
adopted because internal and/or external stakeholders deem them to be of importance and 
pressure the organization to adopt those goals (Greve, 2003a, 2008; Salge, 2011). Sauermann 
and Selten (1962) pointed out that, especially smaller, organizations are not very inclined 
to change goals regularly, which implies that heterogeneity among organizations in which 
performance outcomes matter and to what extent they do will perpetuate over time.

For organizations that aim to evaluate a broader range of performance aspects, a 
number of additional factors matter. The degree of importance attached to particular facets 
of performance differs, creating a rank order of performance indicators (Audia & Brion, 
2007; Jordan & Audia, 2012; Sauermann & Selten, 1962). The practical implementation of 
goals is a matter of ongoing sense-making and negotiation between organizational decision-
makers (Greve, 2003a). Moreover, the attainment of these goals can be interdependent 
in both a positive as well as negative way (Donaldson, 1999; Sauermann & Selten, 1962) 
meaning performance dimensions are interdependent as well. In addition, the extent of 
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this interdependence varies (Audia & Brion, 2007). This demonstrates the value of the 
learning from performance feedback perspective we aim to review here as it gives center 
stage to performance evaluation. Attention to how performance appraisal occurs allows 
researchers to take into account the importance attached to performance dimensions and 
any interdependencies among them. 

Next to general aspects related to the theory on the collection of performance 
information, we paid attention to any mention of issues related to the level of analysis. 
The publications we analyzed mentioned a couple of them. First, performance can be 
measured at multiple levels of analysis, such as the business unit or entire organization, and 
have cross-level influences.  Greve (2003a) indicated that decision-makers at lower levels 
may care about different outcomes than those higher up and as a result factor in different 
performance information. Moliterno and Wiersema (2007) argue that performance levels 
at the organization level may take precedence over performance of particular assets in 
evaluating whether to divest these assets. Alternatively, when performance information is 
not available at a specific level, decision-makers may use performance information from 
a higher level to appraise the effectiveness of decisions made at that specific level (Park, 
2007). Fiegenbaum, Hart and Schendel (1996) explicitly considered the level of analysis in 
their idea of a strategic reference point matrix to understand the multiple performance 
criteria organizations attend to. From each level of analysis in this matrix, different strategic 
reference points can be derived with their corresponding performance measures.

2.3.2 Empirical measurement of the collection of performance information

We now move to surveying the empirical measurement and justification thereof 
in order to determine whether this matches the basic tenets of the theoretical discussion. 
We coded the 70 empirical studies6 we identified in our literature search on the following 
aspects: (1) the type of performance indicator used, (2) whether the performance measure 
used is a raw performance measure or one relative to a reference point or aspiration level, 
(3) whether a single or multiple performance measures was/were used in the main analyses, 
(4) whether sensitivity analyses were performed with other performance measures, and (5) 
whether the authors discussed the limitations of the performance measure(s) used. For 
each of these aspects, we explored whether there were any notable differences across 
levels of analysis. In combination, a review of these aspects should allow us to compare 
theory on the collection of performance information with its empirical measurement in the 
literature.

6 This includes simulation studies. Moreover, some papers reported more than one empirical study; We included 
all that were relevant and counted them as separate studies.
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Table 2.3: Overview of performance indicators7

Category Measure Count Percentage

Return on Assets (ROA) 29 34.9%
Return on Equity (ROE) 5 6.0%
Market share, based on sales value 3 3.6%
Sales volume 3 3.6%

Accounting & 
financial

Earnings per share (EPS) 2 2.4%
Market to book ratio (MBR) 2 2.4%
Asset growth 1 1.2%
Average price-cost margin, profitability 1 1.2%

61.4 % of total Cumulative abnormal returns (relative to industry) 1 1.2%
Profitability 1 1.2%
Return on Net Worth (RONW) 1 1.2%
Return on Sales (ROS) 1 1.2%
Revenue growth 1 1.2%

Competitive success in sport 5 6.0%
Industry specific market share metric 3 3.6%

Industry specific
Failure rate 2 2.4%
Image/reputation related 2 2.4%

19.3 % of total Capacity utilization 1 1.2%
Intensity of product/service consumption 1 1.2%
Quality level 1 1.2%
Revenue to staff ratio 1 1.2%

Non-specific Experimental manipulation of success/failure 5 6.0%
9.6% of total Non-labeled performance indicator 3 4.3%

Evaluation of performance relative to competitors 2 2.4%

Self-reported
Evaluation of performance relative to objectives 2 2.4%
Composite index of (non)-financial indicators 1 1.2%

9.6 % of total Level of adoption of organizational practices 1 1.2%
Revenue value 1 1.2%
Satisfaction with performance relative to objectives 1 1.2%

Other Social status in the industry, network centrality 1 1.2%

Type of performance indicator: We encountered 30 different types of performance 
indicators; the 70 studies used a total of 83 performance indicators which implies that 
many papers used the same performance indicators while some of them used multiple 
ones as well. The 30 different indicators can be grouped into 4 broad categories: financial/
accounting measures, industry specific, non-specific, and self-reports. Table 2.3 provides 
an overview of the specific measures in connection to these categories. Worth mentioning 
here is that nearly a fifth of all indicators used appeared only in a single study (19.3%). Most 

7 Only one measure could not be placed into these categories: the social status measure of Baum et al. (2005).
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studies used one or more accounting/financial indicators (61.4%) or ones that reflect similar 
aspects, while a minority uses more distinct ones such as reputation (Rhee, 2009). By far 
the most common, indicator was Return on Assets (34.9%). While Return on Assets is the 
default performance indicator, it is by no means the only one used. When comparing the 
use of performance measures across levels of analysis, we noticed that the general pattern 
described here did not apply to studies at the individual level of analysis. At that level, 3 out 
of 4 studies used an experimental manipulation of performance described in general term 
without reference to a particular metric.

Raw input or interpreted output as performance measure: While we learned 
from the theoretical consideration that performance and goal values are distinct, some 
measures of performance are such that they provide information on whether the former 
compares favorable or unfavorable to the latter (9 out of 70 studies, 13%). Most of these 
studies are either questionnaire based where goal attainment or performance satisfaction 
(4 studies, 6%) are reported by respondents or experimental studies in which the success/
failure conclusion is manipulated by the researcher(s) in order to compare the impact of 
positive versus negative feedback on decision-making (5 studies, 7%). As an exception to 
this trend, Lant & Hewlin (2002) combined a perceptual measure of performance goal 
attainment for historical comparison with objective data used to determine whether or not 
the team outperformed other teams in a Markstrat simulation game as a measure of social 
comparison. 

A limitation of modeling based on success/failure conclusions is that the extent 
of goal-performance discrepancy is not taken into account (in case of a dichotomous 
variable) at all or only to a limited extent (in case of a Likert scale variable). On the other 
hand, using realized performance and comparing it to an, in most cases inferred, goal level 
is problematic as it  assumes decision-makers made the same exact calculation to arrive 
at a success-failure conclusion. Hence, advancing measurement of performance feedback 
would involve measuring the inputs for the success-failure evaluation as well as its outcome. 
Relevant to mention in this regard is that measuring the outcome of performance appraisal 
was dominant at the individual level of analysis (3 out of 4 studies), while at the team and 
organizational level of analysis it was far less common (4 out of 57, 7% respectively 2 out of 
7, 29%).

Singular vs multiple performance measures: 13 out of 70 (18.6%) of the studies 
we surveyed used more than a single performance measure in their main analysis. At each 
of the three levels of analysis, a minority of studies did so. For instance, Lant & Mezias 
(1992) used a composite performance measure capturing organizational fit with an optimal 
configuration of four organizational attributes in their simulation study. Palmer and Wiseman 
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(1999) and Singh (1986)8 applied Structural Equation Modeling where performance is a 
latent construct derived from different performance measure indicators in a measurement 
model. The 11 remaining studies that used more than a single performance measure would 
have two independent performance measures. As to whether it is best to include each of 
these performance measures in a single model (6 studies) or to estimate separate models 
and compare the results across such models (5 studies), no clear preference emerges from 
the literature as both approaches are equally prevalent. Three out of these thirteen studies 
used performance measures from different categories as identified in Table 2.3 while the 
other 10 studies used measures from a single category.

Providing a justification for using multiple performance measures or the decision to 
create a composite index, add them as independent predictors or model them separately is 
rare and in most cases not theoretically informed. In some cases, reasons are purely related 
to basic methodological strictures rather than some of the theoretical considerations 
discussed earlier (Lant & Hewlin, 2002). Other authors observed that earlier empirical work 
used more than a single performance metric and included both to be able to compare to 
the full breath of this earlier work, which also explains estimating separate models for the 
alternative performance metrics (Miller & Chen, 2004). In the same vein, some authors 
referred to using commonly used measures (from a research and/or context point of 
view) and comparing multiple for the sake of showing consistency across models (Arora & 
Dharwadkar, 2011; Audia & Greve, 2006). Other researchers used this argument but added 
a justification involving a more detailed discussion of the reasons why multiple measures 
were appropriate to their study context (Baum et al., 2005; Shen & Lin, 2009). Audia & 
Brion (2007) set out to test the sequential attention to goals assumption (following a goal 
hierarchy; Cyert & March, 1992; Greve, 2003a) which necessitated them to select multiple 
performance measures to be jointly statistically tested. Similarly, Baretto (2011) had a clear 
purpose derived from his research question for both the performance measures selected 
and fashion in which these were empirically modeled.

Sensitivity analysis regarding performance measure: While the studies just 
discussed paid attention to more than a single performance measure in their main analyses, 
other studies report (having executed) sensitivity analyses that lend additional support for 
their main findings. For instance, Bromiley (1991) confirmed the appropriateness of his 
statistical modeling based on Return on Assets by running additional models based on both 
Return on Equity and Return on Sales. Other authors took a similar approach, confirming 
the results for one accounting measure by running their models with one or more other 

8 Singh (1986) included two accounting measures and one perceptual measure, one of which does not play a 
substantive role as its coefficient in the measurement model is set to 1 for model identification purposes precluding 
assessment of the relative import of this performance cue vis-à-vis the other two.
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accounting measure(s) (Audia & Greve, 2006; Audia, Locke, & Smith, 2000; Greve, 2003c; 
Jung & Bansal, 2009; Lin, Liu, & Cheng, 2011). Similarly, Moliterno & Wiersema (2007) 
confirmed the robustness of their results on one industry specific measure (competitive 
success in sports) with another one (game attendance). Wezel & Saka-Helmhout (2005) 
compared different measures (dummy versus continuous) based on the same performance 
indicator rather than compare different performance measures in their sensitivity analysis. 

In contrast to the studies using more than one performance measure in their main 
analyses, we noticed that all of these sensitivity analyses used performance measures that 
belong to the same indicator type category (see Table 2.39) as the performance measure 
used in the main analysis. This was the case for 8 of the 70 (11.4%) studies we reviewed. 
Notably, all of these studies were at the organizational level of analysis. 

Discussion of limitations of performance measure(s): Of the 67 empirical papers, 
12 discuss the limitations of their performance measure(s)10. Beyond applicability across 
research contexts (Haleblian, Kim, & Rajagopalan, 2006; Labianca, Fairbank, Andrevski, & 
Parzen, 2009), the limitations pertaining to selecting and modeling performance measures 
discussed in the literature we reviewed can be subsumed under three categories. The first 
category pertained to unobserved factors driving the relative importance of performance 
measures which would account for some of the unexplained heterogeneity between firms 
and industries. Examples include the education and experience enjoyed by decision-makers 
(Fredrickson, 1985), the national business culture a firm is embedded in (Greve, 2003c), and 
the type of good or service offered by the firm (Martins, 2005). 

A second category of limitations discussed concerns whether it is warranted to 
assume the performance metric can be linked to the specific organizational behavior used 
as dependent variable. On the one hand, this involves questioning whether the performance 
metric provides relevant information for adaptation of or change in organizational behavior 
(Baum & Dahlin, 2007, Shipilov, Li, & Greve, 2011). On the other hand, whether performance 
metrics from a particular organizational level impacts organizational behavior at a lower 
level becomes a relevant question (Iyer & Miller, 2008). 

Constituting a third category, other authors discuss that some characteristics 
of performance metrics might impact whether they will be salient and impactful. Greve 
(1998) proposed that performance measures which are composed by the organization itself 
could be easily swept under the rug or manipulated and hence will neither be salient nor 
impactful, especially in case the top management team is cohesive. Moreover, whether 

9 Note that we did not include measures used in these sensitivity analyses in the counts displayed in Table 2.3.

10 Issues pertaining to how performance was used to yield performance feedback will be discussed in secti on 2.4. Issues pertaining to how performance was used to yield performance feedback will be discussed in section 2.4.
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such measures are communicated externally might affect their impact as well (Harris & 
Bromiley, 2007). In contrast, Greve (1998) argued that performance measures which are 
derived from public reports composed by an independent third-party are not amenable to 
manipulation or attempts at downplaying them and thus will be highly salient and impactful. 
A different driver of the relative importance of performance measures could be the general 
performance landscape the firm faces, i.e. firms in decline would probably care more about 
maintaining market share rather than furthering firm growth (Wiseman & Bromiley, 1996). 
Other factors mentioned were specificity and frequency of availability (Greve, 2003c) and 
for what sort of performance appraisal (see section 2.4) a measure is most suitable (Baum 
et al., 2005).

2.3.3 Fit between the conceptualization and the measurement of the collection of 
performance information

From our survey of the literature we noticed that, if at all discussed in detail, 
performance refers to the resultant outcome on a goal dimension of importance. In 
addition, whether it should refer to profitability exclusively (Greve, 2008) or a broader range 
of outcomes (Cyert & March, 1992) proved to be a point of discussion. Moreover, most of 
the publications discussing the conceptualization of performance in detail would argue for 
more than one goal dimension and hence performance criterion to consider in performance 
appraisal. Last, we noticed some arguments for heterogeneity in performance indicators 
depending on the level of analysis.

While we established that the theoretical discussion allows for a diversity of 
performance measures and illustrated the relevance of considering multiple (Section 3.2.1), 
in empirical measurement we observed a predominance (61%) of objective financial and 
accounting measures and most studies focusing only on a single one of those (Section 3.2.2). 
Noteworthy, most but not all measures in this category were profitability indicators. Hence, 
performance outcomes extended beyond just profitability. About half of the few studies 
including multiple performance measures considered them as independent alternatives 
and hence analyzed separate models. Contrary to studies that ran supplementary sensitivity 
analyses, the studies using two or more performance measures in their main analyses did 
use performance measures of distinct types. 

These considerations are vital to further development of performance feedback 
theory, as Audia and Brion (2007, p. 256) emphasized: ‘Surprisingly, the existence of multiple 
performance indicators is often overlooked in empirical studies of the effect of performance 
on change’. This has significant implications for the validity of the literature we are reviewing. 
For instance, we already addressed issues such as interdependence between performance 
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dimensions in our discussion (Section 2.3.1). Yet ‘[m]ost of the evidence, however, obscures 
the potential effect of diverging performance indicators because researchers select a priori 
the performance measure thought to be critical to the individuals or the organization under 
investigation’ (Audia & Brion, 2007, p. 256). Thus, one area of study that could be expanded 
further is one in which the consideration of multiple performance criteria and their 
interdependencies take central stage. This would shed more light on the interchangeability 
and limitations of the range of performance measures with respect to study context, 
dependent variable of interest and level of analysis as well.

 A limitation we observed was that some studies measured performance appraisal 
instead of considering both performance and the goal value to compare performance 
against (see section ‘Raw input or interpreted output as performance measure’). By doing 
so, measurement of the selection and collection of performance measures is confounded 
with how these are appraised relative to comparison points. As will become evident from 
our discussion of the latter in Section 2.4, distinct constructs, mechanisms, models and 
measures are used for the latter as compared to collecting performance information. This 
aspect was most applicable to studies at the individual level of analysis. These studies used 
experiments and manipulated a non-specific performance indicator rather than have the 
study participants interpret performance information.  Measurement and modeling of 
performance feedback that reflects comparing realized performance to salient reference 
points and/or aspiration levels allows taking into account both the success/failure conclusion 
as well as the extent of discrepancy between performance and the relevant comparison 
values. By dealing with this issue in this manner, studies using experiments and focusing on 
individual decision-makers can increase their comparability with studies at the team and 
organizational level. 

2.4 Performance appraisal

A second step in performance feedback information processing involves the 
evaluation of the collected performance information. This is done by comparing the 
realized values on each performance dimension with desired values. Since the literature 
uses a number of conceptual labels to refer to such desired values, we chose to refer to 
this range of labels used in the literature with a general umbrella term: comparison points. 
We use the same approach as in the previous section and thus split our discussion of 
performance appraisal into three subsections. In the first we discuss the theoretical aspects 
of performance appraisal as covered in the selected papers. In the second, we present an 
overview of the empirical treatment of the performance appraisal process. Finally, in a third 
and last step, we discuss the match between these two aspects and provide directions for 
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further research and the improvement of performance appraisal modeling. Throughout this 
discussion, we pay attention to any issues which are relevant from a level of analysis angle.

2.4.1 Conceptualization of performance appraisal

 We focused on four facets of the conceptualization of performance appraisal. 
First, we explored what kinds of comparison points were used. Second, we investigated 
how the literature deals with the performance appraisal procedure. Third, we looked into 
how performance appraisal proceeds if there are multiple comparison points. Last, we paid 
attention to whether the literature characterizes performance appraisal as an evaluation by 
which the decision-maker comes to a strict binary success or failure conclusion or thinks of 
this as a matter of degree. Each of these aspects has implications for what kind of empirical 
measures and models are appropriate to capture performance appraisal.

Comparison points: From our survey of the literature we observed that 66 out of 
the 80 publications (83%) we found engaged in theoretical discussion about a comparison 
point. Of these 66 publications, 51 (77%) referred to (an) aspiration level(s), making this the 
most discussed type of comparison point. Aspirations are goal levels indicating the minimum 
level of performance decision-makers will be satisfied with (Cyert & March, 1992; Greve, 
2003a). Aspiration levels demarcate the boundary between success and failure (Barreto, 
2012; Baum & Dahlin, 2007; Iyer & Miller, 2008; Palmer & Wiseman, 1999). In terms of 
the number and generality of aspiration levels, the literature offers a number of options. 
From a single (integrative) aspiration level (Levinthal & March, 1981; Miller & Chen, 2004; 
Sauermann & Selten, 1962), to a limited number of complementary aspiration levels (Audia 
& Greve, 2006; Baum et al., 2005; Greve, 2008), or even multiple independent ones (Cyert 
& March, 1992; Greve, 1998), there is quite some variety within the concept of aspiration 
levels. 

Most commonly, the conceptualization of aspiration levels includes their derivation 
from past performance and/or performance of other organizations (Baum et al., 2005; Cyert 
& March, 1992; Greve, 2003a; Lant et al., 1992). Comparison with other organizations is a 
way of dealing with uncertainty on what organizational choices are optimal (Greve, 2008). 
Which other organizations to compare against was much discussed in the literature, such 
as competitors (Lant et al., 1992) or a peer group composed using a set of criteria on what 
makes another organization relevant for comparison (Greve, 1998; Massini, Lewin, & Greve, 
2005; Shipilov et al., 2011). Such criteria can be subdivided into two categories. First those 
aimed at comparability, which are based on similarity in term of size, sector, type of business, 
geographical proximity, and/or other such criteria. Second those aimed at desirability, 
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which involve comparing against the best performing organizations to create a strong drive 
towards improvement versus organizations performing at equal levels or just below that to 
create a positive self-image of the organization, or other criteria that are chose for having a 
particular effect on performance appraisal (Labianca et al., 2009; Vissa et al., 2010). 

Greve (1998) argued that personal histories of decision-makers may affect aspiration 
levels derived from past organizational performance, while their functional background 
would impact the selection of reference groups for determining aspiration levels based on 
performance of other organizations. As decision-makers differ in status and hierarchical 
position, how this plays out in teams or at the top management level will not be a simple 
(voting) issue (Greve, 1998). Salge (2011) indicated the possibility that external regulatory or 
government bodies may coercively set particular aspiration levels for particular performance 
measures.

A second, less common (12 out of 66 publications, 18%), conceptualization of 
comparison points used in the literature was that of the reference or target point as used in 
Prospect Theory (Kliger & Tsur, 2011). These are used to evaluate discrete choice situations 
most often representing the status quo (Whyte, 1986). A number of authors mentioned that 
to a large degree these two conceptualizations are rather identical as they play a similar 
role in performance appraisal by representing a goal value (Audia & Greve, 2006; Baum et 
al., 2005; Bromiley, 1991; Shimizu, 2007; Wiseman & Bromiley, 1996). The remainder of 
publications referred to a decision-maker’s future objectives or targets (trajectory images as 
used by Dunegan, 1995) or did not seem to have a specific conceptualization (5 out of 66, 
8%). Fiegenbaum et al. (1996) presented a broad encompassing framework for performance 
appraisal including internal (inputs and outputs), external (competitors, customers, other 
stakeholders) and time-differentiated reference points. In terms of level of analysis, this 
latter publication is interesting as it derives comparison points from different levels of 
analysis.

While both aspiration level and reference or target point kinds of comparison 
point are geared towards identifying levels of performance to be (minimally) desired, a 
third category – the survival point (Desai, 2008; March & Shapira, 1992; Miller & Chen, 
2004) – offers a level of performance to be avoided as the organization would go bankrupt 
(mentioned in 5 out of 66 publications theoretically discussing comparison points, 8%). 
The survival point indicates a level of performance at which the prolonged existence of the 
organization is in question. At the survival point, resources are exhausted and the ability 
of the organization to execute its tasks is curtailed (March & Shapira, 1992). All in all, the 
survival point represents a qualitatively distinct sort of comparison point which only gains 
relevance in case performance is approaching a problematic level (Audia & Greve, 2006; 



38 |

Chen & Miller, 2007; Iyer & Miller, 2008). In that case, the other comparison points diminish 
in relevance.

Performance appraisal procedure: As compared to comparison points, how 
performance appraisal actually proceeds was discussed less often with 44 of the 80 
publications doing so (55%). The most basic explanation of the method for performance 
appraisal involves assessing whether or not the performance value compares favorably 
versus the comparison point and subsequently draw a success/failure conclusion (Cyert & 
March, 1992; Greve, 2003a; Lant & Montgomery, 1987). This comparison often takes the 
form of a calculation in which the discrepancy between performance and the comparison 
point is estimated, often coined attainment discrepancy (Lant & Montgomery, 1987) or 
relative performance (Harris & Bromiley, 2007). 

The literature lists a number of reasons for engaging in performance appraisal. First 
and foremost, it helps to reduce the cognitive complexity of evaluating performance and 
the prior choices that yielded that level of performance. Organizations and decision-makers 
seek clear signals about how they are doing despite the fact that they are dealing with 
complex situations and environments (Donaldson, 1999; Milliken & Lant, 1991), strive to 
reduce uncertainty (Cyert & March, 1992), and manage the costs of information processing 
(Wezel & Saka-Helmhout, 2005). Performance appraisal is a useful tool to do so since it fits 
with the fact that individuals are motivated by a desire to reduce negative discrepancies 
between desired and achieved outcomes (Audia & Brion, 2007). Performance appraisal as 
a tool focusing attention thus determines the motivation to change organizational behavior 
(Cyert & March, 1992; Schwab, 2007). Such a focusing of attention could also be relevant 
for external stakeholders in dealing with the organization (Haleblian & Rajagopalan, 2006). 
Additional features of performance appraisal, such as basic processing rules (Cyert & 
March, 1992; Baum et al., 2005; Greve, 1998) and a focus on the most recent performance 
feedback (Haleblian et al., 2006), further serve to manage the cognitive challenges involved 
in performance appraisal.

Multiple comparison points: In our discussion on what comparison points are 
used, we identified multiple types. Moreover, in discussing performance in section 2.3 we 
shared our observation that in some cases multiple performance indicators are used. This 
opens up the question whether performance appraisal can be more than a singular, clear-
cut comparison exercise. The literature we reviewed does not allow us to provide a uniform 
answer to this question. For instance, whether comparison points derived from past 
performance and performance of other organizations are independently compared against 
current performance (9 studies of 44 discussing how performance appraisal occurs, 20%) or 
somehow combined prior to making the comparison (5 studies, 11%) varies (Greve, 2003a, 
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2008). Assuming multiple appraisals or an integrated appraisal becomes a highly relevant 
issue as a next consideration is whether or not the performance signals being considered 
are consistent with one another (i.e. are equally indicative of success or failure). In case 
the performance signals are consistent, both methods yield a similar appraisal outcome 
– i.e. a clear success or failure conclusion. In contrast, when the performance signals are 
inconsistent separate appraisals yield diverging conclusions while integrated appraisal 
would mask these extreme divergences. Thus, assumptions on how decision-makers deal 
with multiple performance signals matter.

Theorizing about how inconsistent performance signals would impact performance 
appraisal in the sample of literature we reviewed most often involved postulating particular 
decision rules as explanatory mechanisms (Greve, 1998, 2003a). The two decision 
rules mentioned in the literature assume decision-makers direct their attention to that 
performance appraisal that yields either a negative or positive conclusion, irrespective of 
the type of performance signal. On the one hand, by focusing on the negative performance-
comparison point discrepancy – using a so called fire-alarm rule – they would conclude 
performance is unsatisfactory (Baum et al., 2005). This fits with the general characterization 
of an organization in Cyert and March’s (1992, p. 167) seminal work, where an organization is 
described as a ‘fire-department’ which makes changes only in case (performance) problems 
are identified. On the other hand, by focusing on the positive performance feedback – using 
a so called self-enhancing rule – they would conclude that performance is at satisfactory 
levels. The latter rule is likely to be in effect if the different performance signals are of 
unequal importance (Audia & Brion, 2007). Moreover, divergence in performance signals 
makes it hard to link actions and outcomes opening up the opportunity to portray the 
situation as more positive than it strictly is (De Schryver et al., 2008). In turn this fits with the 
fact that each individual to some extent has self-enhancing tendencies that tend to manifest 
themselves when specific organizational conditions (low accountability for managerial 
actions, high task complexity and greater informational power) create greater latitude to 
self-enhance (Jordan & Audia, 2012). 

Chatterjee, Wiseman, Fiegenbaum and Devers (2003) introduced the life cycle 
stage of the industry the organization is active in as a driver of attention to different types 
of comparison points. They argued that in growth industries expectations and external 
comparison would be more important, while in more mature industries current or historical 
profitability would be key. Greve (1998) also mentioned that attention to different aspiration 
levels may depend on organizational routines or situational stimuli. Thus, instead of focusing 
on the valence of the performance signal, the relevance of a performance signal might be 
the attention grabber.



40 |

Taking the above discussion to a more abstract theoretical level, Greve (2003a, 
2008) described a number of possible models that can be used to explain how feedback on 
multiple goal variables can be simultaneously considered. The first and most parsimonious 
model, the joint consideration one, would hold that there are no interactions; hence each 
performance goal/signal is appraised independently. The second is the sequential attention 
model (Cyert & March, 1992; Greve, 2003a, 2008) which holds that attention shifts from 
a goal/signal of greater relevance to one of lesser relevance once performance is deemed 
sufficient with respect to the more important goal/signal. Third, a combinative model 
(Greve, 2003a) holds that the different comparison points are integrated into a single 
overall comparison point. To achieve this, each of the comparison values is given a particular 
weight to indicate importance. This corresponds to the original formulation of the aspiration 
model by Cyert and March (1992). Moreover, this matches to some extent with the 
Strategic Reference Point Matrix proposed by Fiegenbaum and colleagues (1996). A fourth 
model Greve (2008) discussed is the activation model, which predicts that unsatisfactory 
performance on one goal variable amplifies the effect of unsatisfactory performance on 
another goal variable. Labianca et al. (2009) predicted a similar amplifying interactive effect 
between the two types of peer group comparison they included in their study. Sauermann 
and Selten (1962) also theorized that the different goal variables considered by decision-
makers are interdependent yet not substitutable.

Absolute performance appraisal versus degrees of success and failure: The extent 
to which the reference point functioned as a strict separator between different performance 
appraisals varies in the literature we reviewed (52 out of 80 publications discuss this, 
65%). Some authors treat being below or above the reference point as a black and white 
distinction (14 of the 52 publications discussing the issue, 27%) – often referring to success 
versus failure to emphasize the binary nature of the comparison (Cyert & March, 1992; 
Levinthal & March, 1981). Success and failure are polar opposites in the minds of decision-
makers (Dunegan, 1995). Decline in performance, interpreted as failure, acts as a trigger 
for corrective behaviors and change (Lant & Hewlin, 2002). Studies using an escalation of 
commitment or organizations in decline framing commonly would use this binary success/
failure distinction (Bateman & Zeithaml, 1989; Bolton, 1993; Ferrier et al., 2002; Ketchen & 
Palmer, 1999). The majority of authors discussed performance appraisal and its behavioral 
consequences in a more fine-grained manner (38 of the 52 publications discussing the 
matter, 73%), indicating the size of the performance-comparison point discrepancy matters 
as well for the extent to which decision-makers view their performance levels as success or 
failure (Greve, 2007; Lant et al., 1992; Lant & Montgomery, 1987). 
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2.4.2 Empirical measurement of performance appraisal

We coded the 70 empirical studies we examined on 13 different aspects subsumed 
under four main categories: (1) self-referential comparison points, (2) social-referential 
comparison points, (3) the underlying appraisal model, (4) treatment of performance 
appraisal in the analyses conducted. We now discuss each of these in turn. From our 
discussion of the theoretical treatment of performance appraisal the first two emerged as 
the main categories of reference points, which our analysis of the empirical modelling of 
performance feedback confirmed. The latter two points will allow us to reflect upon the 
fit between modelling and theorizing concerning the appraisal procedure, dealing with 
multiple comparison points, and performance appraisal being a matter of degree or a binary 
evaluation of success and failure.

Self-referential comparison points: Self-referential comparison points are 
constructed based on information pertaining to the focal organization. Fifty-two of the 70 
studies (74%) we reviewed contained such a self-referential performance comparison point, 
while two studies mentioned having excluded it as it did not prove to have an impact over 
and above a social-referential performance comparison point (Greve, 2011; Mishina, Dykes, 
Block, & Pollock, 2010). Most commonly, the self-referential performance comparison was 
operationalized as an exponentially weighted average of the prior comparison value and 
the focal organization’s prior performance (17 out of 52 studies, 33%). Weighting generally 
occurred using a grid search method, in which different weights for the two components 
were examined (with the sum of these weights always being 1) and the ones yielding the 
best fit for the research model were selected (12 out of 17 studies, 71%). One study allowed 
these weights to vary between different types of organizations instead of using uniform 
weights across organizations (Shipilov et al, 2011). Three simulation studies explored how 
different weights, which reflect differences in learning from past performance and inertia 
in aspiration levels, affected the outcomes being studied (Lant & Mezias, 1992; Levinthal 
& March, 1981; March & Shapira, 1993). In a study with MBA students participating in a 
Markstrat business simulation, Lant and Montgomery (1987) obtained a direct measurement 
of the comparison value, while the remaining studies using the exponentially weighted 
average approach inferred it from performance data. 

The next most common procedure was using just the focal organization’s 
performance in the prior period (13 out of 52 studies, 25%), while a few studies (4 studies, 
8%) multiplied the prior period’s performance by a factor of 1.05 capturing upward striving 
in aspired performance (following the approach of Bromiley 1991). In discussing the 
measurement of performance we noted that some studies did not distinguish between 
performance itself and the appraisal thereof, but rather measured the outcome of this 



42 |

process. Nine studies (of 52, 13%) included self-referential performance comparison 
in this fashion, either by means of experimental manipulation or measurement using 
questionnaires. The remaining nine studies (of 52, 13%) used a variety of other, often 
research-setting specific ways to construct a self-referential performance comparison point. 
In one such instance, again in the context of a Markstrat business simulation (Lant & Hurley, 
1999), direct measurement of the comparison value occurred. Comparing across levels 
of analysis, we observed that at the team and individual level manipulated, self-report or 
research specific ways of operationalizing a self-referential comparison point were used by 
nearly all studies at these two levels of analysis that included one (10 out of 11, 91%).

Social-referential comparison points: When organizations mirror themselves 
to salient peer organizations to evaluate their performance, they are employing a social-
referential comparison point. Out of the 70 studies we examined, 50 (71%) used such a 
comparison point. Most commonly this involved using the mean (28 studies, 56%) or median 
(9 studies, 18%) of a reference group to compare the performance of the focal organization 
against. The remainder made use of experimental manipulation or self-reports (6 studies, 
12%) or a number of often context-specific measures (7 studies, 14%). Noteworthy is that 
nearly half of the studies on the team and individual level of analysis did not include a social-
referential comparison point (6 out of 13, 46%). Moreover, only two of the seven that did 
include one used the mean and none the median of the reference group as the comparison 
point. 

Next to the derivation of the comparison value, the selection of referent organizations 
is a key issue as well. In our coding of the 50 studies involving such a comparison, 40 (80%) 
used data from organizations active in the same industry (based on standard industry 
classifications). In one case selection of comparison organizations was based on geographical 
demarcation (Greve, 2011), while in two cases this was combined with industry based 
demarcations (Greve, 1998; Massini et al, 2005). In one study, no frame of reference was 
specified beyond ‘competitors’ (Singh, 1986, p. 572). The remaining six studies (12%) used 
a variety of reference frames, demonstrating a more nuanced demarcation of the reference 
group. Most of these studies made particular assumptions on what organizations would be 
salient peers. 

For instance, March & Shapira (1993) assumed in their simulation study organizations 
would compare themselves to that organization which was the nearest higher ranked 
organization in terms of performance. In their study on Dutch soccer teams, De Schryver 
and colleagues (2008) constructed a social-referent comparison point by determining what 
match outcome (win against team with >4 points in current season ranking or draw versus 
other teams) a team should obtain. Lehman, Hahn, Ramanujam and Alge (2012) assumed 
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the American Football Teams they studied would compare their current score to their 
opponent’s and aspire to surpass it by at least a single point. Vissa et al. (2010) compared 
Indian business group affiliated firms with their non-affiliated counterparts and assumed the 
former compare both to firms in their industry and those in their business group. They used 
a weighted average of the mean performance for those two categories as social-referential 
comparison point. Rather than making assumptions on demarcation of the reference group, 
some authors used empirical criteria. Ketchen and Palmer (1999) used extensive pilot studies 
to uncover the relevant variables to determine strategic reference groups in their study on 
US hospitals. They used these variables in a cluster analysis to determine which hospitals in 
their sample belonged to the same reference group. Having determined the reference group 
for each hospital, they used the average across this group on their performance measure 
(occupancy) as social-referential comparison point. Salge (2011) studied hospitals as well 
and decided to follow the categorization in different types of hospitals employed by the 
main regulator in the English health care arena (the Healthcare Commission).

A second approach to deal in a more nuanced way with the reference group we 
encountered was differential weighting of peer organizations in calculating the mean, 
median or other comparison values using particular types of similarity. Of the 42 studies 
who calculated their social-referential comparison point using performance data on multiple 
organizations, four (10%) used such a differential weighting approach. Baum and colleagues 
(2005) compared a simple industry average with one weighted by size similarity and another 
weighted by role specialization similarity. Based on model fit, the size similarity specification 
proved more efficient and was thus used in further analyses. Shipilov and co-authors (2011) 
also employed size-similarity weighting in calculating the social-referential comparison 
value. Chen (2008) mentions using weighting but did not specify how this was done. Greve 
(2008) took into account two different components in calculating weights, one based on 
whether or not the peer insurance firms had the same corporate form as the focal firm and 
another equal to the proportion of market niche overlap between the two firms. 

While this comparison point is about other organizations, of the 42 studies 
using data on multiple peer organizations 21 explicitly mentioned they excluded the focal 
organization’s performance when calculating the social-referential comparison point. This 
implies that in the other half of the studies calculating a social-referential comparison point 
probably had values attenuated by the focal organization’s performance. In effect, with this 
approach the focal firm’s current performance is both the value being evaluated as well as 
a component of the comparison point. The smaller the number of firms in the reference 
group, the greater this attenuation probably was.
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Underlying appraisal model: Next to the comparison points used to evaluate 
performance, a relevant question is how they were modelled in conjunction. Thirty-
two out of the 70 (45%) studies we analyzed included both a self- and social-referential 
comparison point. Following a recent review classifying aspiration models used in the 
literature (Washburn and Bromiley, 2012), we coded whether or not the studies calculated 
an integrated comparison point from the two comparison values and if so what specification 
they used. Most studies treated the comparison points independently and hence had two 
separate performance appraisals. This was invariably the approach for the studies at the team 
or individual level of analysis. However, 12 studies (out of 32, 38%) constructed a composite 
measure before comparing the focal organization’s performance to that value. Bromiley 
(1991) introduced an imposed switching model which proved to be the most commonly 
used one integrating the two comparison points prior to performance appraisal (7 studies 
out of 12, 58%). In this model, organization are assumed to compare their performance 
against the industry median or mean in case their performance is lower than this value or 
against their prior period’s performance multiplied by a factor of 1.05 otherwise (capturing 
upward striving in aspired performance).

Another model in use is one first proposed by Greve (2003c), the joint consideration 
model used in a further two studies (Greve, 2008; Vissa et al., 2010). In this model a 
comparison point is calculated by weighting the self- and social-referential comparison 
point. Weighting occurred using a grid search method, in which different weights for the two 
components were examined (with the sum of these weights always being 1) and the ones 
yielding the best fit for the research model were selected. Next to a model incorporating 
only a self-referential comparison point, March and Shapira (1993) also used an additive 
model (Cyert & March, 1992) which contains the previous period’s aspiration level, a self- 
and a social-referential comparison point. These three components are weighted, and just 
as in the joint consideration model sum to 1. Different weights were compared by March 
and Shapira (1993) to assess their impact on the dynamics in their simulation study. Last, 
Martins (2005) asked business school deans to evaluate to what two external extent rankings 
of business schools accurately reflected how it should be ranked (self-referential) and its 
relative standing (social-referential) in the business school community at large. These four 
evaluations were averaged to yield a performance-comparison point discrepancy value.

Treatment of performance appraisal in analyses: Once relevant comparison 
values have been calculated, some sort of comparison against performance is conducted to 
yield the variable(s) to include in the analyses. As an exception to this approach, Bromiley 
(1991) inserted the comparison value he calculated directly into his model instead. The 
most common approach we encountered in the literature is to deduct the comparison 
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value(s) from the focal organization’s performance and use such linear continuous terms 
in the analyses (46 out of 70 studies, 66%). Taking a different approach towards comparing 
between organizations receiving positive feedback with those experiencing negative 
feedback, nine studies (13%) dichotomized the performance appraisal variable(s) prior to 
their analyses. Thus, they compared organizations who would evaluate their performance 
given the comparison value(s) as a success with those who would conclude it was a failure. 
This approach was used in all individual level of analysis studies. Two studies used both the 
continuous linear approach as well as inserting a dichotomous indicator (Harris & Bromiley, 
2007; Martins, 2005; Park, 2007). The remainder of the studies used a variety of methods 
that does not fit one of these categories (12 out of 70, 17%).

 Next to the modeling approach for performance appraisal, we noticed two further 
differences across the studied we found. First, nine studies (out of 70, 13%) also included 
a direct effect of performance of the focal firm. Second, some authors included different 
comparison points than self- or social-relative performance in their study (10 studies out 
of 70, 14%) which save for one were at the organizational level of analysis. Five of these 
studies included a survival point (proximity to bankruptcy), two compared the focal firm’s 
performance to expectations regarding performance and another three used a different 
kind of comparison point.

2.4.3 Fit between the conceptualization and the measurement of performance appraisal

In contrast to what we observed with regards to performance, both theoretical and 
empirical treatment of performance was rather complete and exhaustive in the literature 
we reviewed. Even so, the empirical treatment of performance appraisal did prove to be 
less extensive and elaborate as compared to its theoretical conceptualization. We will 
address the most noteworthy discrepancies and present suggestions for future research 
with regards to performance appraisal. First and foremost, most of the reviewed empirical 
studies used no direct measures for the comparison points (only 2 out of the 70 empirical 
studies we reviewed did, 3%, both of them at the team level of analysis). Researchers make 
strong assumptions on how comparison points are inferred by the organizations and/or 
decision-makers from performance data on the focal organization and peer organizations. 
This is problematic for two main reasons. For one, there would be no clue whether or not 
the utilized performance data or inferred comparison points were salient to the decision-
makers and organizations whose resulting actions the researchers intended to explain. Thus, 
the decision-makers might have drawn success/failure conclusions in line with performance 
relative to the inferred comparison points despite the performance data not being salient to 
them or there might even be other antecedents driving the actions in question. 
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Secondly, there was a strong assumption as to the homogeneity among decision-
makers in inferring comparison points. This assumption is at odds with the theoretical 
conceptualization of performance appraisal, which describes it as a procedure impacted 
by many factors beyond just the raw performance data serving as an input. There can 
be differences in the number and kind of comparison points being used, the importance 
attached to them, the extent to which stakeholders promote specific comparison points, 
and other factors that would introduce heterogeneity in how the performance appraisal 
process works from one organization to the next. Nevertheless, some studies pay attention 
to potential heterogeneity. Specifically, they did so concerning social-referential comparison 
points. These studies introduced different demarcations of the reference group and ways 
of weighting the performance data of peer organizations. Other scholars brought to the 
fore that organizations might have more than one peer group and subsequently included 
discrete peer groups in their statistical modeling (Vissa et al., 2010).

 Next to the use of predominantly inferred comparison points for performance 
appraisal, the types of comparison points considered empirically turned out to be less broad 
than we observed in theoretical treatment of performance appraisal. We encountered 
predominantly comparison points based on self- or social-referential performance 
information. However, we noted that several empirical studies included a survival point, to 
capture the effect of a survival focus (evading bankruptcy) in decision-making rather than 
a goal striving focus. Such a situation becomes relevant following sustained unsatisfactory 
performance. Therefore, a further point to be made concerns the role of time. Most of the 
discussion in this section concerns a short time span, one in which realized performance 
at one point in time pertaining to a particular interval of time (one period, one year, one 
project) is compared to comparison points mostly pertaining to or updated across a similar 
interval. Further research could consider how stability in performance appraisal over time 
affects sensitivity to feedback in single instances at which comparison points are compared 
with actual performance. Work by Greve (2002) on aspiration updating gives some indication 
that decision-makers might differ in the frequency at which they engage in performance 
appraisal.

 A third issue that emerged from our review in terms of performance appraisal is 
how different comparison points interact. A number of decision-rules or models describing 
how such interaction works have been identified and discussed above. Such interactions 
are possible between performance appraisal using different types of comparison points 
(i.e. self- and other-referential) as well as between comparison points based on different 
performance/goal variables. In the empirical measurement of performance appraisal, we 
indeed found that some studies involved more comparison points and/or performance 
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appraisals. As a fourth issue, we observed that most authors conceptualize success/
failure evaluations as a matter of degree which was mirrored in the empirical modelling of 
performance appraisal.

 In conclusion, the two intertwined avenues to improve theorization and empirical 
modelling are direct measurement of comparison values and an accurate underlying 
performance appraisal model. Thus far, these features of the model are based on indirect 
inference and assumptions that do not fully match the underlying theoretical reasoning. 
Studies using the team and individual level of analysis and/or experimental methods would 

be suitable to achieve these goals.

2.5 Behavioral adaptation following performance appraisal

A third and final step in performance feedback information processing involves 
agency following performance appraisal. As performance appraisal has a variety of 
outcomes, success, failure or some degree of both, depending on the outcomes the 
likelihood of (particular) actions will differ as well. This step has been the main focus in 
the literature, explaining the behavior impacted by performance feedback. We contribute 
by having explored the earlier steps in more detail and using those findings to inform 
our discussion here. In this section we explore both whether actions follow particular 
performance appraisal outcomes and what kind of actions that may be. As in the previous 
sections, we again use three subsections. In the first we discuss the theoretical aspects of 
the impact of performance appraisal as covered in the selected papers. In the second, we 
present an overview of the empirical treatment of the impact of performance appraisal 
on subsequent actions. In a third and last step, we discuss the match between these two 
aspects and provide directions for further research and the improvement of modeling the 
impact of performance appraisal. Throughout this discussion, we pay attention to any issues 
that are relevant from a level of analysis angle.

2.5.1 Conceptualization of behavioral adaptation following performance appraisal

 As previewed in the introduction, a number of topics regarding the impact that 
completed performance appraisal has on subsequent behavioral adaptation are relevant to 
discuss. First, we come to grips with the diversity in organizational and decision behaviors 
that are impacted by performance appraisal. Second, we discuss what shape and direction 
the literature suggests the relationship between these constructs has. Third and last, we 
return to our discussion of multiple performance appraisals and discuss whether and in 
what way the literature proposes they interact in their impact on behavioral adaptation.
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 Organizational and managerial behaviors impacted by performance appraisal: 
Our analysis of the literature revealed that a wide variety of organizational behaviors and 
decisions were present as outcome variables impacted by the result of performance appraisal. 
Even so, we managed to categorize these behaviors and decisions into the following main 
categories: risk taking and the willingness to take risk (24 out of the 80 publications we 
reviewed, 30%), search behavior (14, 18%), and specific decisions or facets of the decision-
making process (55, 69%). Some studies included more than one of these (12 out of 80, 
15%). These categories are also part of the overarching model of the performance feedback 
process proposed by Greve (2003a, Figure 3.1, p. 60). Next to these three main categories, a 
couple of publications included attention (Ocasio, 1997, 2011) of the decision-makers as an 
outcome variable (3 out of 80, 4%). 

In studies that focus on the influence of performance appraisal on decisions and 
decision-making, predictions are often based on search behavior (31 out of 55, 56%) and/or 
risk taking (19 out of 55, 35%) as explanatory mechanisms. Organizational attention fulfills 
this role in some publications as well (4 out of 55, 7%). This fits neatly with the model Greve 
(2003a, 2010) proposed, in which search behavior and risk tolerance are direct consequences 
of performance appraisal while decisions and decision-making are indirect consequences 
affected by the former two and exogenous factors. In the following we discuss risk taking 
and search behavior in more detail, as these were common outcomes as well as the main 
explanatory mechanisms linking performance appraisal to specific decisions or facets of the 
decision-making process.

 Risk taking as an outcome or explanatory mechanism for influence of performance 
appraisal on decision and decision-making is based on the idea that what level of risk decision-
makers and organizations (are willing to) take depends on performance appraisal. Generally 
speaking, this is a negative relation: the higher performance relative to a comparison point, 
the lower the likelihood or level of risk taking. Since risk taking implies a higher variance 
in potential performance outcomes, increasing the level of risk in organizational choices 
makes it more likely that a significant jump in performance can be realized (Singh, 1986). 
In case performance is at unsatisfactory levels the potential for this jump to be positive 
outweighs the chance of obtaining even worse performance. If performance is already at 
a high level, the focus will be on keeping it at that level so a low variance, low risk choice is 
preferred. However, in case the comparison point is of the survival point kind, risk taking will 
decrease the closer performance is to that comparison point (March & Shapira, 1992; Miller 
& Chen, 2004). Alternatively, performance appraisal yielding a success conclusion may lead 
to maintaining the current level of risk taking, whether high or low (Miller, 1999).
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 The publications that focused on search behavior as the dependent variable or 
mechanism, emphasize that performance appraisal is a diagnostic tool for organizations and 
decision-makers (Cyert & March, 1992; Geve, 2003a). If performance appraisal yields a failure 
conclusion, this in itself indicates a problem to be addressed. So, a process of searching for 
solutions that supposedly remedy the performance problem, coined problemistic search, is 
initiated. At first, solutions are sought near the problem area, but if these are not found the 
scope of search will expand (Cyert & March, 1992). The latter type of search tends to take 
longer (Levinthal & March, 1981) and is more likely if the performance shortfall versus the 
comparison point is large (Baum & Dahlin, 2007; Lant & Montgomery, 1987). 

Technological search behavior in the form of R&D expenditures (Antonelli, 1989; 
Chen, 2008; Greve 2003c) or investments in specific innovation projects (Lant & Montgomery, 
1987; Salge, 2011) were the most common ones. Moreover, search behavior yields 
organizational learning as it expands the set of solutions available to the organization and 
thereby has future benefits beyond solving the immediate performance problem (Baum & 
Dahlin, 2007). Next to search behavior triggered by problems (performance appraisal), search 
can be also a result of resource abundance (slack search) and organizational routines and 
momentum (institutionalized search) which are interrelated with problemistic search (Chen 
& Miller, 2007). For instance, slack search is more likely in case the organization experiences 
a positive trend in performance relative to its comparison points and accumulates excess 
resources.

Shape and direction of the performance appraisal-behavioral adaptation 
relationship: If performance appraisal yields a success conclusion, will the likelihood of 
changes or new behaviors be high or low? What if the conclusion were failure? Moreover, 
what if the severity of either conclusion increases? To answer these questions, we will 
look into the shape and direction of the relationship between performance appraisal and 
actions. In the section on performance appraisal, we discussed whether interpretation of 
performance with reference to a comparison point was seen as yielding a dichotomous 
success/failure conclusion or whether this was a matter of degree. Elaborating on this 
issue, we checked whether the impact of performance appraisal has been described as 
continuous (63 out of 80 publications reviewed, 79%) or as a discrete shift in behavior given 
success or failure (16 out of 80, 20%). The remaining publication did not use the outcome 
of performance appraisal as its departure point, but rather investigated separate effects of 
performance and the comparison point (Bromiley, 1991). 

In the publications describing the impact of performance appraisal as a discrete shift 
from success to failure and vice versa, the common prediction is that one will observe a high 
level of search, risk taking or decision behavior when performance appraisal indicates failure 
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while low levels will be observed for success (14 out of 21 predictions11, 67%). As reaching 
the comparison point is an important signal, performance now being at a satisfactory level, 
the motivation for seeking performance improvements by means of problemistic search and 
risk taking dissipates. Thus, directly opposite behaviors depending on whether performance 
was below or above the reference point are predicted. Organizations performing above their 
reference points will not vigorously pursue opportunities, search less for new solutions, and 
be more inclined to use slack to please different groups in the organization; the reverse 
applies to organizations performing below the reference point (Cyert & March, 1992). 
In one case the opposite prediction was made, while the remaining 6 predictions (29%) 
were competing ones given different theoretical perspectives/assumptions that could be 
applied. The predictions being made did not vary across the different behavioral outcomes 
in question nor did the level of analysis seem to matter in this regard.

For continuous predictions, we investigated what exact functional form the 
performance appraisal-outcome relationship takes and discovered that there was quite 
a lot of variety in terms of proposed shapes and directions. To come to grips with this, 
we consolidated the most common predictions into Figure 2.212. The thickness of the 
lines is indicative of the prevalence of a specific predicted direction of the relationship. In 
general, there seems to be quite some agreement on how performance appraisal impacts 
subsequent behavioral adaptation: the more positive performance compares versus the 
comparison point, the lesser the behavioral adaptation (65 out of 98 the predictions made 
in the literature, 66%). This most common prediction for continuous dependent variables 
matches fully with the most common prediction regarding discrete comparison between 
success and failure discussed in the above. 

Another set of predictions argues that the downward sloping effect is less strong 
for performance below the comparison point (11 predictions, 11%). This occurs as decision-
makers are somewhat inert in downward adjustment of high levels of search, risk taking 
and/or change as long as the comparison value is not surpassed (Greve, 2003a). Once 
performance surpasses the comparison point, such levels of change, risk taking and/or 
change will decrease at a faster pace given increased satisfaction with performance (Iyer 
& Miller, 2008) and dwindling attention to that specific performance-comparison point 
discrepancy (Tuggle et al., 2010). 

11 Some publications contained multiple predictions; we counted all unique performance appraisal-outcome 
pairings for which a prediction was made.

12 Each of the displayed line segments (range of performance below or above the comparison point) was predicted 
in ten or more instances. Other shape-direction combinations were predicted only in one or two instances each.
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Figure 2.2: Predicted impact of performance appraisal on behavioral adaptation

A competing view proposes that the relationship is the other way around: behavioral 
adaptation is at higher levels the more favorable performance compares to the comparison 
point. Moreover, this is more often predicted for performance above the comparison point 
(18 predictions out of 98, 18%) than for performance below the comparison point (10 
predictions, 10%). Some of the authors proposing the former (Miller & Chen, 2004; Chen 
& Miller, 2007) argued that a wealth effect of above target performance would also induce 
risk taking – implying a sort of V-shaped relationship between performance-comparison 
point discrepancies and subsequent (risk) behavior. Baum & Dahlin (2007) applied this line 
of reasoning too and mention lower costs of resources that well-regarded organizations 
enjoy, and the imbued confidence due to high levels of performance as additional factors to 
explain the inversion at the comparison point. 

Studies proposing a uniformly positive relationship between performance relative to 
the comparison point and behavioral adaptation generally take a threat-rigidity perspective 
or focus on escalation of commitment. As to the former, experiencing negative performance 
feedback makes the decision-makers restrict their attention, focus on familiar strategies and 
routines. Therefore they will only adapt, take risks or search for new solutions if they no 
longer receive negative performance feedback (Ferrier et al., 2002; Greve, 2011; Shimizu 
& Hitt, 2005). When using escalation of commitment as the focus, the argument is that 
decision-makers continue to expend resources on failing courses of action in the mistaken 
belief they will be able to salvage an initial investment. Changing behavior only occurs if 
performance is such that these initial investments have been recouped and the downside 
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of abandoning a particular course of action negated (Branzei, Ursacki-Bryant, Vertinksky, 
& Zhang, 2004). Similar theories and argument were used in the studies discussed earlier 
making competing predictions for a discrete shift given success or failure. 

We did not notice any large deviations in what shape and direction the hypothesized 
relationship between performance appraisal and subsequent behavioral adaptation would 
have when comparing the different categories of behavior or across levels of analysis. Even 
so, we noted that predictions regarding distance to bankruptcy, i.e. a survival point, were 
treated differently than other comparison points. All four studies making a prediction about 
it indicate the level of behavior, such as investing in R&D (Chen & Miller, 2007), increases 
as performance increases relative to the survival point (Chen & Miller, 2007; Iyer & Miller, 
2008; March & Shapira, 1993, Miller & Chen, 2004). 

Interactions between multiple performance appraisals in their impact on 
behavioral adaptation: In section 2.4 we discussed what the literature proposes on how 
decision-makers deal with multiple performance appraisals. We observed that some authors 
assumed an integrated performance appraisal would occur prior to the outcome of the 
appraisal and thus only one performance appraisal-behavioral adaptation link needed to be 
modeled (such as Bromiley, 1991; Greve, 2003c, 2008; Vissa et al., 2010). Others assumed 
each performance appraisal would yield a separate success or failure conclusion and thus 
represent a direct relationship with behavioral adaptation that needs to be modeled (such 
as Greve, 1998; Baum et al., 2005). In the following, we discuss whether these separate 
effects are independent or whether they interact with one another. 

Out of the 80 reviewed publications, 21 (26%) included more than a single 
performance appraisal. Among these studies, 11 (out of 21, 52%) treated them as having 
independent (i.e. additive) impacts on subsequent behavioral adaptation. The remaining 
10 studies included three ways in which multiple performance appraisals would interact in 
their impact. Most commonly (5 studies out of 21, 24%), this involved performance appraisal 
based on an aspiration level to have a diminished impact the closer performance would be 
to the survival point. The more threat of bankruptcy becomes a reality, high levels of search, 
risk taking and/or organizational change given a large performance-aspiration discrepancy 
is no longer prudent (Audia & Greve, 2006; Chen & Miller, 2007; Greve, 2003a; March & 
Shapira, 1993; Miller & Chen, 2004). 

Another three studies (out of 21, 14%) presented hypotheses involving performance 
appraisals of dual performance dimensions: one based on a primary performance indicator 
and the other on one of secondary importance. Some authors assume that such a situation 
is handled quite rationally, in that the secondary performance appraisal only becomes 
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relevant when the primary one yields a success conclusion (Audia & Brion, 2007; Greve, 
2008). This fits with the sequential attention to goals argument of Cyert and March (1992) 
we previously discussed in section 2.4. Besides, in case both performance appraisals yield a 
failure conclusion they may even magnify their respective impacts (Greve, 2008; Labianca 
et al., 2009). In other cases, a departure from problem solving is proposed. For instance, 
Audia & Brion (2007) hypothesized that the positive impact on subsequent behavioral 
adaptation of a failure conclusion on a primary performance measure can be reduced if a 
secondary performance indicator yields a success conclusion. This effect is ascribed to the 
self-enhancing tendency of decision-makers and assumed to be greater the more sensitive 
they are to this bias. 

The last two studies (out of 21, 10%) included two performance appraisals as well, 
but these were based on social and historical performance appraisals using on the same 
performance indicator. Both Greve (1998) and Baum and colleagues (2005) were interested 
in the case were these two separate performance appraisals would yield inconsistent 
success/failure conclusions. Greve (1998) formulated competing predictions. Either 
the negative performance signal would dominate and result in high levels of behavioral 
adaptation (following a fire-alarm rule argument) or the positive signal would dominate 
and result in low levels of behavioral adaptation (following a self-enhancing rule argument). 
Baum and colleagues (2005) used exclusively the former prediction.

2.5.2 Empirical measurement of behavioral adaptation following performance appraisal

Having established what sort of behavior performance appraisal has an impact on 
and what this impact looks like, we now proceed with reviewing empirical measurement 
and findings in this regard. First, we make an inventory of the dependent variables used in 
the studies we reviewed to determine how behavior impacted by performance appraisal 
was modelled. Second, we look at how modelling of the impact of performance appraisal on 
behavioral adaptation was done. Here we pay attention to modelling of multiple performance 
appraisals in particular. Third, we look at what the results of the studies show the impact of 
performance appraisal to be.

Operationalization of behavior impacted by performance appraisal: The diversity 
in precise operationalizations was vast. The 70 studies included a total of 101 dependent 
variables, of which 87 unique ones (out of 101, 86%). Most specifications were only used in 
one study. Nevertheless, we did observe some common threads. Notably, most measures 
used fit with one of the categories of behavior we identified in our review of the theory 
about which ones are impacted by performance appraisal. The majority of the dependent 
variables we encountered captured some kind of decision (57 out of 101 variables, 56%). 
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Only five of these were found in more than a single study (each of them was used in two 
studies), indicating performance appraisal has been linked to a great variety of decisions. 
This includes measures that capture one or more facets of decision-making such as whether 
or not a particular decision was made, how many instances of that decision were made 
and/or the magnitude of a particular (series of) decision(s). An example of the latter is the 
study by Schwab and Miner (2008) who measured the number of repeated collaborations 
of a focal organization with peer organizations. 

A further 12 dependent variables captured facets of the decision-making process, 
i.e. how decisions were made such as the comprehensives of the decision process (3 of the 
12 instances). Of the 101 dependent variables, 11 operationalized search behavior (11%) 
of which R&D intensity (R&D expenditures / sales) was the only one used in more than 
one study (5 times total). In total, 7 out of 11 search measures captured the intensity of 
search activity (relative to total organizational activity). Next, 15 of the dependent variables 
we identified measured risk willingness or risk taking (15%). Most of these were based 
on variance in (expected) firm returns (7 out of 15 dependent variables, 47%). Last, we 
encountered seven (out of 101, 7%) measures used as dependent variables that could not 
be included in one of these categories including an indicator of attention and four measures 
that capture performance rather than the decisions that led to it. Of the 70 studies we 
reviewed, 23 had more than a single dependent variable. In seven cases (of 23, 30%) these 
dependent variables were allocated to different main categories. 

Modelling of the impact of performance appraisal on behavioral adaptation: In 
section 2.4 we discussed some aspects regarding the modeling of performance appraisal. 
This concerned what sort of performance appraisal variables were used in the analyses. 
The main difference was between continuous (43 studies) and dichotomous performance 
appraisal variables (9 studies). Here we will elaborate on the matter by focusing on how 
modeling is done in order to be able to test particular predicted shapes and directions the 
impact of performance appraisal would have on behavioral adaptation. In 26 studies (out of 
70, 37%), a linear continuous effect of performance appraisal was tested. This mirrored the 
most common predicted effect as displayed in Figure 2.1. 

Other studies (13 studies, 19%), following Greve’s example (1998, 2003a) allowed 
for the possibility that sensitivity to performance appraisal would depend on whether 
current performance was below or above a comparison point. Empirically this was tested 
by splining the linear continuous effect into two different variables: one that takes the value 
of the linear term in case it was negative and 0 otherwise, and another that takes the value 
of the linear term in case it was positive and 0 otherwise. Thus, for each observation only 
one of the variables has a non-zero value allowing the researchers to investigate differences 
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in sensitivity to performance feedback depending on the relative position versus the 
comparison value. 

Two studies used a dichotomy to split their sample in two groups for separate analyses 
and then inserted the continuous linear performance appraisal variable (Fiegenbaum, 1990; 
Fiegenbaum & Thomas, 1988). This enabled assessing different linear continuous effects for 
observations where the comparison point was surpassed versus those where it was not yet 
achieved and comparing the directions of the two estimates. Moreover, as we observed in 
section 2.4, an alternative means to investigate whether performance being below or above 
the comparison point made a difference was including a dichotomous indicator next to the 
continuous linear effect. This indicator represented a discrete shift in the continuous effect 
upon achieving the comparison point. However, it did not allow the direction of the effect to 
vary. These approaches helped assess some of the less commonly predicted effects (some of 
which have been shown in Figure 2.1).

Of the 70 studies, 25 (36%) included multiple performance appraisals. Almost 
half of these studies would model these as separate independent variables and leave it at 
that (12 out of 25 studies, 48%) or estimate separate models each time switching out the 
independent variable(s) based on self-referential comparison points with those based on 
social-referential comparison (5 studies out of 25, 20%). Two of the latter would include 
another comparison point and did investigate interaction effects. Chen (2008) included 
performance expectations as an additional comparison point and included interaction 
terms of this variable in splined form with the splined self- or social referential performance 
appraisal variable. Taking a different approach, Iyer and Miller (2008) conducted additional 
sub-sample analyses for firms performing below the self- or social referential point, in which 
they compared those near the bankruptcy point with those not near it. 

Three studies (out of 25, 12%) allowed performance appraisals based on self- and 
social-referential comparison points to interact. Greve (1998) included an indicator variable 
that he used to check if the radio stations whose performance was below one comparison 
point but above another were more or less likely to change their format than organizations 
for which performance was consistently below or above both comparison points. Baum et 
al. (2005) and Shimizu (2007) inserted interaction effects between self- and social-referential 
performance appraisal. In a further four studies (out of 25, 16%), the interaction between 
performance appraisal resulting from two different performance measures was included 
(the two studies reported by Audia & Brion, 2007; Greve, 2008; Labianca et al., 2009). 

The last study worth mentioning in this regard is Barreto’s (2012) on market 
expansion by commercial banks. He used the average attractiveness of the relevant markets 
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of a bank as his primary comparison point and interacted this expectation based comparison 
point measure with one based on a combination of self- and social referential comparison 
points (which were integrated using an imposed switching model as discussed in Section 
2.4). Worth mentioning is that save for one of the studies reported by Audia and Brion 
(2007), all investigation of interactions between different performance appraisal variables 
was done in studies at the organizational level of analysis.

 Findings regarding the impact of performance appraisal on behavioral adaptation: 
In this last part on the impact of performance appraisal on behavioral adaptation, we 
provide a broad sketch of the actual findings. Note that given the diversity in different 
model components and specifications, this is by no means a quantitative meta-analysis. 
Rather, it allows us to assess if the overall picture of the literature matches the predictions 
displayed in Figure 2.2 as well as to identify notable less expected findings for discussion. 
Out of 70 studies, 11 studies (16%) tested a dichotomous effect of performance appraisal 
on behavioral adaptation. In accordance with predictions, five of these studies (out of 11, 
45%) found full confirmation a higher level of behavioral adaptation would occur when 
performance was below as opposed to being above the comparison point. Another four (out 
of 11, 36%) studies would find partial support for that prediction. For instance, Wezel and 
Saka-Helmhout (2005) found that performance being below or above the comparison point 
only had an effect on human resource divestment in institutionally stable organizational 
environments. 

As three studies out of 70 (4%) did not provide a direct test of the impact of 
performance appraisal, the remaining 56 studies (out of 70, 80%) tested the continuous 
effect of performance appraisal involving an aspiration level or reference point on behavioral 
adaptation. Following a similar display approach as in consolidating the predictions earlier in 
this section, we assessed the empirical support for the most common predictions. Figure 2.3 
displays this consolidated overview13. As there are fewer tests than predictions due to the 
inclusion of theoretical treatises in our literature sample, the amount of support we could 
find was of a lesser magnitude. Even so, the same pattern as for the predicted effects holds: 
as performance increases relative to the comparison point, the likelihood of observing a 
particular behavioral response decreases. 

As quite a number of studies splined the performance appraisal variable, they 
were able to statistically test whether the coefficient describing the negative range differed 
significantly from the one describing the positive range of performance appraisal. In seven 
studies (out of 56, 12%) one or more of these tests were executed and in 7 out of 11 tests 

13  Note that 35 tests yielded insignificant findings. In Figure 2.3 what 106 significant tests confirmed is 
displayed. This leaves a small number of significant findings confirming other shapes and directions. 
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significantly different slopes were found. Greve (2007) executed a different comparison of 
slopes test: he found that for the negative range of performance appraisal, the number of 
explorative innovations was more sensitive to performance decreases (i.e. would increase 
at a faster pace) than the number of exploitative innovations. Three studies (out of 56, 
5%) tested the impact of a survival comparison point, of which one found full and one 
found partial support that the closer performance to bankruptcy levels the less likely the 
investigated behavioral responses would occur.

 

Comparison point 

 Performance 


 
Behavioral adaptation 

 
Figure 2.3: Findings regarding the impact of performance appraisal  

on behavioral adaptation

Beyond the main effects of performance appraisal, nine studies would investigate 
interaction effects between multiple performance appraisal measures. Greve (1998) found 
no evidence of an interaction between self- and social referential performance appraisal. 
However, Baum et al. (2005) found that adding such interactions improved the ability of 
their model to predict the level of risk taking in a firm’s alliance portfolio. Specifically, they 
found that consistent feedback interacted in such a way that the positive (negative) effect of 
being below (above) the comparison point on the proportion of non-local alliance partners 
in their portfolio was amplified. For firms experiencing inconsistent feedback, in line with a 
fire-alarm decision rule, the negative effect on including such risky ties in the firm’s portfolio 
of the positive performance appraisal variable was more than overridden by the positive 
impact of the negative performance appraisal. Contrary to expectations, in the case in which 
performance compared favorably versus the self-referential comparison point and compared 
unfavorably versus the social-referential one based on the same performance metric, the 
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level of risk taking show by the proportion of non-local ties in the firm’s alliance portfolio 
was greater (instead of somewhat smaller) than for consistently negative performance 
appraisal. Findings by Shimizu (2007) fully match those of Baum including the unexpected 
one: business units which compared to the industry average perform below average even 
though they did not show a performance decrease versus a prior year were most likely to 
be divested.

The picture for performance appraisal based on different performance indicators 
was more varied. Audia and Brion (2007) showed that decision-makers act in a self-enhancing 
way when faced with two different performance indicators: the amount of attention they 
paid to a negative primary performance indicator decreased if a performance indicator of 
secondary importance is positive. Vice versa, if the secondary indicator were negative and 
the primary one positive, no such shift of attention was observed. They found a similar 
pattern of effects for the influence of performance appraisal on change decisions. Also fitting 
a self-enhancing decision rule explanation, Chen (2008) showed that for firms expecting 
to perform below expectation the positive effect of performing below their self-referential 
comparison point on R&D search intensity was amplified. If such firms had high performance 
expectations they had lower R&D search intensity as compared to neutral expectations. 
Last, the findings of Barreto (2012) showed that positive effect of a market’s desirability 
relative to the average desirability of markets the firm is active in on the likelihood a firm will 
expand to that market is greater for firms experiencing low levels of positive self-referential 
performance appraisal than firms experiencing high levels. 

Support for a fire-alarm decision rule explanation comes from Greve (2008) who 
showed organizations do switch attention to a secondary performance measure if and only if 
a primary performance measure exceeded the comparison point corresponding with a fire-
alarm decision rule. Matching the findings of Greve (2008), Labianca et al. (2009) showed 
that business schools who performed better than direct competitors would not engage in 
much change unless they compared unfavorably to schools they wanted to emulate (i.e. 
the level at which they would like to compete in the future). Investigating another type of 
interaction, Iyer & Miller (2008) showed that firms performing below their self-referential 
comparison point experiencing the threat of bankruptcy were less likely to engage in 
acquisitions than those not experiencing such a threat. 

2.5.3 Fit between the conceptualization and the measurement of behavioral adaptation 
following performance appraisal

In this third section reporting the depth and breadth of the performance feedback 
literature we learn that theory and empirical study regarding how performance appraisal 
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impact subsequent behavioral adaptation fits quite closely. First, we found close parallels in 
the sorts of behaviors impacted by performance appraisal and those studied empirically. A 
large majority of these behaviors could be allocated to one of three categories: search (for 
solutions), risk taking and willingness, and decision-making and decisions. Nevertheless, the 
former two received less attention in the literature we reviewed as compared to the latter 
one. Given that the impact performance appraisal has on decisions and decision-making 
was often explained using explanatory mechanisms involving search and risk taking, this 
imbalance should be addressed. Moreover, study of decisions and decision-making can 
benefit from explicit attention to search and risk taking as explanatory mechanisms. To do so 
empirical studies should measure all of the facets impacted by performance appraisal and 
model decision and decision-making using search and risk taking as intervening variables. 
Greve (2003b) provides a good example of what such an approach could yield as he studied 
both search (investment in R&D) as well as decisions (adoption of innovations) and accounted 
for the former in modeling the latter.

In terms of predictions made and their empirical confirmation, the literature mainly 
proposed and found support for a negative relationship between any type of performance 
appraisal and any type of behavior. An important boundary condition is that performance 
appraisal is such that although it may indicate some extent of problems to be addressed, 
no (subjective or objective) threat to the survival of the organization is present. Even so, 
the relative scant consideration of how performance appraisal based on other comparison 
points than previous performance of the focal organization or performance of salient peer 
organizations is an area in which the literature can be expanded. For instance, incorporating 
performance expectation based comparison points to capture anticipation of the future like 
Chen (2008) and Labianca et al. (2009) did would be advisable.

Some of the empirical evidence on interactive effects between multiple performance 
appraisals seems to indicate whether or not the different comparison points yield the same 
conclusions in performance appraisal has an effect on subsequent behavioral adaptation. 
Therefore, this presents an interesting avenue for further research. This would involve more 
systematic theorizing about the different possible interactive effects and more extensive 
empirical study geared towards discovering if the (in)consistency between reference points 
is recognized by decision-makers. If more evidence accumulates that interactive effects 
in performance appraisal matter, it becomes relevant to discontinue estimating separate 
models for different comparison points or for the negative and positive range of performance 
appraisal as we saw in some studies. Theoretical conceptualization predominantly treated 
performance appraisal as an encompassing process, thus empirical modeling should reflect 

the multifacetedness of performance appraisal in influencing subsequent behavior. 



60 |

2.6 Discussion and conclusion

In the foregoing we presented an extensive review of the literature on organizational 
learning from performance feedback. This field of literature traces its main inspiration to the 
behavioral theory of the firm as outlined by Cyert and March (1992). The field particularly 
emphasized that the likelihood of organizational behavioral adaptation depends on whether 
or not organizational performance compares favorably versus a relevant comparison point 
(Greve, 2003a). We characterized this as a process of information processing: organizations 
and decision-makers collect performance information, appraise this performance using 
particular comparison points, resulting in specific levels of behavioral adaptation (see Figure 
2.1). We reviewed each of these three steps, each time mirroring conceptualization of the 
constructs and their empirical measurement and modeling. Moreover, we were sensitive to 
any possible differentiation by level of analysis in these aspects, be it the individual decision-
maker, teams of decision-makers or the organizational itself. In connection to each aspect 
of the information processing sequence displayed in our model (see Figure 2.1), we have 
indicated areas in which the fit between theory and empirical study was problematic and 
suggested avenues for future research to address these gaps. In this overall discussion, we 
will highlight three additional implications of our literature review and offer suggestions for 
future research based on them. We focus on issues that have model broad implications, 
rather than with regards to one specific element of our model. 

To gain more understanding of the specific issues as well as the general ones we 
identify below, the commonly used empirical approaches will need to be supplemented. We 
were struck by the lack of actual field studies. Even though a small number of studies used 
surveys, the great majority of studies either used secondary data (organizational level of 
analysis), experimental or simulation game (individual and team levels of analysis) methods. 
We found no studies that used qualitative methods or other approaches to gain more in 
depth insight into the collection of performance information or subsequent performance 
appraisal. To broaden the evidence base for the organizational learning from performance 
feedback models and predictions, future research should therefore involve more qualitative 
and/or in depth study of the actual information processing involved. Once again, we 
emphasize that such approaches would be especially suitable to resolve the multiplicity 
issue discussed above. 

An added benefit of developing the field of organizational performance feedback 
in these directions is that the potential to be sensitive to differences between organizations, 
contexts and decision situations. Nearly all of the modeling approaches we reviewed explicitly 
or implicitly assumed all decision-makers and organizations use the same performance 
cues, the same comparison points and the same ways to use these to yield performance 
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appraisal. Nevertheless, theory as often hinted at throughout this review seems to suggest 
heterogeneity in these features. From the information processing perspective we have 
adopted throughout this review, questions such as what information is relevant at what 
point, to whom and to what extent emerge naturally. Thus, incorporating features of the 
context and decision-makers engaged in performance feedback information processing is 
certainly another useful avenue for future research.

A major emerging theme throughout the review has been the sharp contrast 
between on the one hand the theoretical inclusiveness to accommodate multiple 
performance cues, multiple comparison points, and combinations thereof in building an 
explanatory model of organizational behavioral adaptation and on the other hand the 
common single performance metrics, single comparison point, single performance appraisal 
empirical measurement approaches. Even though for each exceptions were found in the 
literature, even then this mainly remains limited to allowing for multiplicity in only one of 
these areas or assuming they are interchangeable. 

An important open question revolves around in what way and stage decision-
makers handle the full complexity of multiple performance indicators, comparison points and 
performance appraisal that can be calculated based on the former two. Do they consolidate 
performance cues into an overarching performance value before comparing it to comparison 
points?  Do they use a similar approach for integrating multiple comparison points? Or do 
they enter them each in their own in performance appraisal? Or does each combination of 
a performance indicator and a comparison point yield a separate performance appraisal, 
and if so do these have independent or interactive impacts on organizational behavioral 
adaptation. Answering these questions and untangling the underlying issue of multiplicity 
requires more encompassing theoretical models and integration of different directions in 
which the complexity of the basic model (Figure 2.1) has been advanced. 

The aim of this PhD thesis is to address this specific point and investigate whether 
or not considering multiple comparison points changes our understanding of the impact 
of performance feedback on behavioral adaptation. Moreover, as we believe this is indeed 
the case, understanding the impact of contractions between the different performance 
appraisals – inconsistent performance feedback – is of particular interest. In each of our 
studies, we accommodate multiple performance appraisals and account for the potential 
that these may interact in their impact on organizational behavioral adaptation. As indicated 
in our discussion of the little work that has been done on this issue, this has thus far been 
exclusive to organizational level studies. As the three empirical chapters in sequence 
consider the individual decision-maker, teams of decision makers and the organizational 
level, we redress this imbalance. Furthermore, our aim is to assess whether the impact 
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of multiple performance appraisals can be generalized across these levels of analysis. As 
described in Chapter 1, interpretation of performance feedback is pivotal in expanding this 
area of study.
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Being pulled in opposite directions: A survey and three 
experiments on the effect of inconsistent performance 

feedback on investment in innovation

3.1 Introduction

Successful innovations greatly enhance organizations’ chances of survival and 
continued profitability (Geroski, Machin & Van Reenen, 1993; Griffith, Huergo, Mairesse 
& Peters, 2006). Moreover, innovation requires committing to a course of action with an 
uncertain or even largely unknown range and underlying probability distribution of potential 
benefits (Garcia & Calantone, 2002). As a result some organizations will be more likely to 
pursue innovation than others. What factors determine this important organizational 
decision? 

We use a performance feedback perspective to address this question. A performance 
feedback perspective postulates that information about organizational performance is 
simplified along a success/failure dichotomy (Greve, 2003a & 2010; Cyert & March 1992). 
Interpreted as failure, such feedback gives a powerful motivation to reappraise current 
strategy. Such reappraisal involves engaging in search processes for and implementation 
of incremental or even radical changes to a firm’s strategy in order to boost performance 
(Greve, 2003a; Lant & Montgomery, 1987). Engaging in innovation has been shown to 
positively influence organizational performance and hence might be the strategy of choice 
in dealing with dissatisfactory performance (Geroski et al., 1993; Griffith et al., 2006).

By building on and refining the treatment of performance feedback and the 
conceptualization of innovation employed in this stream of literature, we make three 
contributions. First, we seek to systematically address the fact that performance feedback 
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can be derived from more than a single source (Short & Palmer, 2003) and could hence 
be inconsistent (Baum et al., 2005; Greve, 1998). By inconsistent, we mean that decision-
makers face a mixture of positive and negative signals regarding their firm’s performance 
rather than either exclusively positive or exclusively negative ones. The distinction between 
consistent and inconsistent feedback will contribute to a more comprehensive understanding 
of the relationship between performance feedback and innovation. Showing this distinction 
matters in terms of organizational behavior following performance feedback will provide 
a first step towards integrating the sometimes contradictory findings in the literature on 
organizational performance feedback. Moreover, it will demonstrate that future research 
needs to be cognizant of the potential of interaction between different performance signals 
in shaping decision-makers’ responses to performance feedback.

Secondly, in terms of theory development we cover both decision-rule based (Baum 
et al., 2005; Greve, 1998) and integrative interpretation of information content explanatory 
approaches used in the literature (Gavetti et al., 2012) to explain responses to (in)consistent 
performance feedback. The decision-rule approach, the most common and dominant one 
in the field, proposes basic information filtering mechanisms and predictions. In contrast, 
the less commonly used integrative interpretation approach gives greater attention to the 
assessment of the meaning and implications of certain performance feedback information 
by decision-makers. As these theoretical mechanisms describe how individual decision-
makers deal with performance feedback pertaining to an organization, in our four empirical 
studies we adhere to this level of analysis. Making this distinction is important as the 
latter highlights the limitations of the former. This will enable future research to more fully 
account for the depth of interpretation decision-makers give to specific configurations of 
performance feedback.

In the current chapter, we will focus on the innovation itself in the sense of deciding 
to adopt or further develop specific projects of an innovative nature as a means of dealing 
with performance problems. Thus, we will present a series of studies in which we investigate 
the impact of inconsistent performance feedback on such innovation investment decisions. 
Moreover, we follow Greve (2007) who distinguished between different types of innovation. 
We will make the distinction between radical and incremental innovation (Gracia & 
Calantone, 2002). On the one hand, radical innovation represents a major adjustment for 
the organization and has less certain outcomes. On the other hand, incremental innovation is 
less far-reaching and its potential consequences for the organization are more easily charted. 
By making the distinction between radical and incremental innovation, we acknowledge 
that not all innovations are of equal magnitude (Garcia & Calantone, 2002; March, 1991) 
and thus may differ in their attractiveness given particular performance feedback. The 
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distinction we made was easily implemented in the scenario based experiments we used 
to test our hypotheses. In Chapter 4 and 5 we will consider dependent variables based on 
(particular kinds of) R&D investment.

Our third contribution pertains to the combined refinement of both the treatment 
of performance feedback and innovation. Distinguishing between radical and incremental 
innovation allows us to determine not only whether inconsistent performance feedback 
leads to different overall levels of resources being devoted to innovation, but also whether 
decision-makers come to a different relative balancing of radical and incremental innovation. 
Even if the amount of resources allocated to innovation does not change, to what sort 
of innovative pursuits these means are dedicated might be responsive to inconsistent 
performance feedback. We believe our study will be relevant to the field of innovation 
studies in general as our findings can stimulate inquiry into other sources of ambiguity 
affecting strategic decision-making pertaining to innovations. 

In line with our intended contributions, our study uses scenario experiments to 
test the impact of performance feedback on innovation. We chose this approach to gain 
tractability on all components of performance feedback, resolve causal ambiguity, clearly 
distinguish between radical and incremental innovation and exclude confounding factors. 
The current set of studies allows us to be certain of the fact that decision-makers were aware 
of a specific set of performance feedback signals prior to the decision they were asked to 
make. This methodology has been under-utilized in the literature on performance feedback 
and neighboring behavioral perspectives while it can be a good source of new evidence 
(Gavetti et al., 2012). In the following, we present our hypotheses on the link between 
(in)consistent performance feedback and innovation. To test these theoretical expectations 
empirically, we report the results of a survey and three experimental studies. These studies 
were designed to build on one another. Last, we discuss the general conclusions and 

implications emerging from our studies and formulate directions for future research.

3.2 Theory and hypotheses

The organizational learning form performance feedback literature (Cyert & March, 
1992; Greve, 2003a) is the point of departure for developing our theory and hypotheses to 
be tested in the three scenario experiment studies. The main thrust of this theory is that 
organizations are more likely to change their strategy (i.e. innovate, enter new markets, 
realign their product portfolio, engage in R&D, make particular investments, and other 
organizational changes) the greater the negative discrepancy between current performance 
and an aspiration level. As performance increases relative to the aspiration level, the 
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likelihood of change will decrease. In a number of cases, the likelihood of strategic change 
decreases at a faster pace once performance surpasses the corresponding aspiration level. 

This kinked-curve model (Greve, 2003a; see Figure 3.1) implies that as long as the 
aspiration level is not yet attained decision-makers are rather likely to change their strategy, 
while once it is attained their taste for change diminishes. Aspiration levels are commonly 
based on (1) aggregates of past performance information and previous goal levels, often 
referred to as historical aspiration or attainment discrepancy, as well as (2) performance 
and/or goal levels of a selection of salient competitors, often referred to as social aspiration 
or social comparison (Greve, 1998, 2003a). While the occurrence of change in strategy is 
the main focus in this perspective, by using concepts like inertia, momentum, and routines, 
stickiness in resource allocations is also acknowledged (Greve, 1998, 2003a). 

Aspiration level 

Current performance 

Likelihood of organizational change 

Figure 3.1: Idealized kinked curve model (Adapted from Greve (2003a))

One of the strategic outcome variables influenced by performance-feedback 
studied is innovation, which we attend to in the following. We will structure our hypotheses 
with reference to Table 3.1, which displays and numbers the possible performance feedback 
configurations that could occur when comparing performance with the two common 
aspiration levels – attainment discrepancy and social comparison – as discussed above. In 
the two sections that follow, we will discuss the impact of both consistent and inconsistent 
feedback from the dominant perspective in the literature. This perspective is characterized 
mainly by attention to the relative position of realized performance versus both of the 
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aspiration levels. Thereafter, we will introduce the integrative interpretation approach which 
gives greater importance to the meaning given to performance feedback. As an alternative 
to the dominant perspective it yields a number of alternative hypotheses on the influence 
performance feedback has on innovation investment.

 
Table 3.1: Performance feedback configurations

Social comparison Attainment discrepancy
Negative Positive

Lower performance 1 2
Higher performance 3 4

 
 
3.2.1 Organizational learning from performance feedback and innovation

Most studies linking performance feedback to innovation focus on investing in 
R&D or as this is more broadly conceptualized, search for new technological or market 
opportunities. In Chapter 5 of this dissertation, we cover this material in greater detail 
and presented an empirical study on R&D investment under conditions of (in)consistent 
feedback. We now focus on decision-making with regards to the stage of selecting specific 
projects to develop, commercialize, and/or bring to market instead. We will refer to this 
as innovation in the remainder of this chapter. As in the studies on resource allocation to 
R&D, studies on innovation generally predict an increase in innovation investment when 
performance feedback is negative. Empirical studies on the innovativeness of R&D projects 
undertaken in a business simulation game (Lant & Montgomery, 1987) and the adoption of 
novel organizational routines by US and European firms (Massini et al., 2005) corroborated 
this prediction. 

In other studies, the main finding is that the further above the aspiration level, 
the lower the likelihood organizations will engage in bringing innovations to the market. 
The further performance would be below the aspiration level on the other hand would 
not significantly change the effort devoted to innovation. This was found to apply to the 
likelihood that radio stations switch to an innovative programming format (Greve, 1998) 
and the launch of innovations in the Japanese shipbuilding industry (Greve, 2003b). While 
Massini et al. (2005) findings for the effect of performance below the aspiration level were 
consistent with the kinked curve model, for performance above the aspiration level they 
found inconsistent results. The higher performance relative to the industry average, the 
higher the level of adoption of novel organizational routines by US and European firms 
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would be. Supplementary analyses indicated this occurred as the industry average lost its 
value as a reference point for high-performing organizations. Such organizations would 
compare their performance with other innovative firms instead.

From this brief overview of the literature we can conclude that the kinked curve 
model is not universally supported with regards to innovation. Nevertheless, the set of 
studies discussed does generally support the basic hypothesis that performance below the 
aspiration level generates higher levels of innovation than performance above the aspiration 
level. In our experimental studies (Study 3.2-3.4), participants allocate a fixed budget to four 
discrete projects; we will analyze the amount of resources they allocated to those projects 
participants read involve innovation. As a baseline, before introducing inconsistency in 
performance feedback, we formulate the following hypothesis:

Hypothesis 3.1A: Under conditions of consistently negative performance 
feedback (configuration #1) the amount of resources allocated to 
innovation will be higher than under conditions of consistently positive 
performance feedback (configuration #4).

While most authors treat innovations generically, Greve (2007) set out to determine 
if performance feedback would have different effects on specific types of innovation. 
Building on March’s (1991) paper on the dichotomy between exploration (more radical, 
more impactful, greater degree of risk) and exploitation (more incremental, less impactful, 
lower degree of risk), Greve (2007) applied this dichotomy to categorize innovations 
launched by Japanese shipbuilders. Consistent with his earlier studies discussed above 
(1998; 2003b) Greve found that the more performance exceeded the aspiration level, the 
lower the chance of launching either explorative or exploitative innovations was. For levels 
of performance below the aspiration level, the gap between performance and the aspiration 
level did not affect the likelihood of launching exploitative innovations. However, in contrast 
to the kinked-curve model, a firm launching explorative innovations was more likely when 
its performance was close to its aspiration level. 

In order to provide a more refined view on innovation investment, we made a 
distinction between radical and incremental innovation. The former implies at the very least 
a significant change to the firm’s activities, while the latter is of a more iterative nature and 
enhances the firm’s current activities (Garcia & Calantone, 2002). More specifically, we will 
look at the share of total resources allocated to innovation devoted to radical innovation. As 
discussed in the introduction, the distinction between explorative and exploitative does not 
fit well with the empirical studies we present. March (1991) subsumed a very broad range of 
activities under the rubric of both exploration (search, variation, risk taking, experimentation, 
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etc) and exploitation (refinement, choice, production, efficiency). Capturing this adequately 
in a scenario experiment is difficult, if not impossible. The fashion in which we differentiate 
between two types of innovation projects in our experiments is a valid operationalization 
that is congruent with theoretical concepts of radical and incremental innovation. 

Two complementary theoretical mechanisms can be applied to explain this outcome 
of interest: risk preferences and non-local search. Risk preferences change in response 
to performance feedback (Greve, 2003a, 2010). Performance below the aspiration level 
increases decision-makers’ willingness to take risks, while performance above the aspiration 
level decreases it. As radical innovation involves greater risk, its level relative to incremental 
innovation should be higher the more negative performance becomes. As to non-local 
search, Cyert and March (1992) formulated the prediction that as performance problems 
increase in magnitude and duration, decision-makers will search for solutions that are both 
more distant from the initial problem and greater in magnitude. Radical innovation fits this 
description quite neatly (Garcia & Calantone, 2002; Greve, 2007; March, 1991) and hence 
non-local search also can be used to predict a greater preference for radical innovation the 
more negative performance feedback becomes. Based on these two lines of reasoning, we 
formulate our second baseline hypothesis:

Hypothesis 3.1B: Under conditions of consistently negative performance 
feedback (configuration #1) the amount of resources allocated to radical 
innovation relative to incremental innovation will be higher than under 
conditions of consistently positive performance feedback (configuration 
#4).

3.2.2 Organizational learning from performance feedback and inconsistency

As noted in the introduction we seek to advance the literature on performance 
feedback, and specifically the influence feedback has on innovation, by considering the 
effect of inconsistency in performance feedback. To the best of our knowledge, few other 
researchers have included the effect of inconsistency in their modeling of organizational 
behavior following performance feedback (exceptions being Audia and Brion 2007, Baum 
et al. 2005, and Greve 1998 and 2008). Not accounting for inconsistency in performance 
feedback matters because it requires the (implicit) assumption that decision-makers 
approach performance feedback evaluation as a fragmentary process in which each signal 
used to evaluate current performance is considered in isolation instead of in conjunction. We 
seek to question this assumption and show that a less atomistic treatment of performance 
feedback will advance our understanding of how it affects innovation. 
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In the studies on the effect of performance feedback and innovation we have 
discussed, only the study by Greve (1998) accounted for the possibility that the different 
performance feedbacks included in his model might interact. To do so Greve (1998) included 
an indicator that would capture the effect of inconsistent performance feedback, meaning 
that performance of the radio stations he studied would exceed one of two aspiration 
levels while the other of the two was not achieved. This variable did not prove significant 
in relation to the switch to an innovative programming format or to any of the other format 
change choices he analyzed. Later studies (Audia & Brion, 2007, Baum et al., 2005, Greve, 
2008) would use more than a single indicator of inconsistency and did confirm inconsistency 
would affect organizational behavior. We take inspiration from these later studies and apply 
their insights to innovation following inconsistent performance feedback.

The studies that did include inconsistency in performance feedback (Audia & Brion, 
2007; Baum et al., 2005; Greve, 1998 & 2008) explain its influence by means of one or more 
decision rules. Such decision rules are based on a particular attention directing mechanism 
that leads the decision-makers to emphasize a particular performance feedback signal over 
the other signals. These other signals are filtered out. In the following we will flesh out 
these decision rules and their underlying mechanisms – which remain underdeveloped in 
the literature (Gavetti et al., 2012). Studies (Audia & Brion, 2007; Baum et al., 2005; Greve, 
1998) on inconsistent performance feedback made reference to two distinct decision-rules: 
a self-enhancing and a fire-alarm rule. In the following, we present these decision-rules and 
discuss the extent to which they have received empirical support. Given that this empirical 
support provides evidence for both decision-rules, we formulate competing hypotheses to 
account for both of these possible explanations. Both decision-rules propose mechanisms 
for complexity reduction, i.e. filtering out particular information.

Fire-alarm rule: The name of this rule implies that a decision-maker’s attention 
is drawn most strongly to any signal that indicates a problem (Baum et al., 2005; Greve, 
1998). This facilitates the reduction of complexity in order for decision-makers to handle 
inconsistent performance feedback. Any part of performance-feedback indicating current 
performance is below a goal level would thus determine the nature of the strategic response. 
This decision rule fits closely to the concept of sequential attention to goals discussed by 
Cyert and March (1992). Sequential attention to goals implies decision-makers operate from 
a predetermined hierarchy of performance goals, switching attention towards a goal of 
lower rank only if the aspiration level on all goals of higher rank has been attained (Cyert & 
March, 1992; Greve, 1998). In effect, decision-makers operate as problem solvers, directing 
their attention to any performance signal only in so far as it indicates a problem (Jordan & 
Audia, 2012). 
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This mechanism is based on individuals being motivated to reduce negative 
discrepancies between current versus desired outcomes (Audia & Brion, 2007). In our study 
the performance feedback signals apply to the same performance dimension, which does 
not fully fit with the concept of sequential attention to goals. Nevertheless, the mechanism 
underlying sequential attention to goals, the focusing of attention to any signal indicating a 
problem, does not presuppose a hierarchy in performance feedback signals. The findings of 
Baum et al. (2005), who studied the likelihood of establishing ties with non-local partners 
(from a network-topological point of view) – a risky strategic decision – in Canadian bank’s 
underwriting syndicates, were in line with the fire-alarm rule. Moreover, as in our study, 
Baum et al. (2005) also applied the decision rule to inconsistency between performance 
feedback signals on the same performance dimension. As attention is directed to the 
negative performance feedback signal, decision-makers will respond by devoting resources 
to innovation. We thus come to the following hypothesis14:

Hypothesis 3.2A (fire-alarm rule): Under conditions of inconsistent 
performance feedback (configuration #2 and #3), the amount of resources 
allocated to innovation will be higher than under conditions of consistently 
positive performance feedback (configuration #4).

As the fire-alarm rule involves decision-makers focusing on the negative part of 
the inconsistent feedback, which will drive their behavior, their willingness to take risk 
and the likelihood they will seek non-local solutions will be high as well. As a result, the 
theoretical mechanism underlying this rule also supports predicting decision-makers will 
show a greater preference for radical over incremental innovation. This is captured in the 
following hypothesis:

Hypothesis 3.2B (fire-alarm rule): Under conditions of inconsistent 
performance feedback (configuration #2 and #3), the amount of resources 
allocated to radical innovation relative to incremental innovation will 
be higher than under conditions of consistently positive performance 
feedback (configuration #4).

Self-enhancing rule: For decision-makers following a self-enhancing rule, the 
presence of a positive performance feedback signal – even if it pertains to a performance 
dimension of lesser importance (Audia & Brion, 2007) – is taken as a signal no strategic 
action is needed (Jordan & Audia, 2012). Thus, complexity of the performance feedback is 
reduced by filtering out the negative performance feedback signal. Instead of approaching 

14 Note that these hypotheses on inconsistent feedback derived from either decision rule build on the 
corresponding hypothesis for consistent feedback. Thus, support for Hypotheses 3.1A needs to be found prior to 
drawing conclusions on Hypotheses 3.2A and 3.3A (as goes for the -B hypotheses).
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performance feedback with a problem-solving focus, this view acknowledges there are 
dispositional and situational characteristics that cause decision-makers to operate as self-
enhancers (Audia & Brion, 2007; Jordan & Audia, 2012). 

Self-enhancement behavior springs forth from an innate need to portray one’s 
actions and outcomes in a positive light. This tendency is exacerbated in organizational 
context by factors that increase self-threat (i.e. have employment, career and/or reward 
consequences for the decision-maker) and the latitude to portray low performance 
positively (i.e. ambiguity, task complexity, power) as well as the interactions between such 
factors (Jordan & Audia, 2012). Inconsistent feedback, by virtue of there being a positive 
performance feedback signal, provides the latitude to portray low performance in a positive 
light. In effect, the self-enhancing rule predicts that decision-makers will treat a situation 
of inconsistent feedback as if it were consistently positive. Such filtering of information 
serves to reduce the level of complexity decision-makers have to deal with. This results in 
the following hypothesis:

Hypothesis 3.3A (self-enhancing rule): Under conditions of inconsistent 
performance feedback (configuration #2 and #3), the amount of resources 
allocated to innovation will be lower than under conditions of consistently 
negative performance feedback (configuration #1).

The two studies reported by Audia and Brion (2007), one of which involved a scenario 
with manipulated performance feedback quite similar to the ones we conducted, provide 
support for the occurrence of self-enhancing responses following inconsistent performance 
feedback. Their experimental study further indicated this only applied to individuals with 
an above-median need for self-enhancement. The self-enhancing rule describes decision-
makers’ responses to inconsistent feedback as an attention focusing mechanisms that has 
the goal to increase acceptance of the status quo by portraying it in a positive light. In contrast 
to a fire-alarm rule response, such a response will not involve seeking solutions to problems. 
Even if a limited extent of search does occur, this will be most likely of a rather local nature 
(Cyert & March, 1992; Greve, 2003a). Moreover, as part of the motivation to self-enhance 
derives from reducing self-threat (Jordan & Audia, 2012), the willingness to take risks given 
inconsistent feedback will be rather low. This results in the following hypothesis:

Hypothesis 3.3B (self-enhancing rule): Under conditions of inconsistent 
performance feedback (configuration #2 and #3), the amount of resources 
allocated to radical innovation relative to incremental innovation will 
be lower than under conditions of consistently negative performance 
feedback (configuration #1).
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3.2.3 Interpretation based responses to performance feedback

The hypotheses presented thus far are strongly rooted in a complexity reduction 
approach. When comparing hypotheses 3.2A-B with 3.3A-B it becomes clear that 
inconsistency is predicted to have a symmetrical effect: configuration #2 and #3 are 
predicted to have the same influence on innovation under either decision-rule. Which of the 
performance feedback signals – attainment discrepancy and social comparison – is negative 
(fire-alarm rule) or positive (self-enhancing rule) does not matter, attention is directed to 
whichever has a particular valence. In sum, a decision rule approach generally emphasizes 
performance feedback being inconsistent over the actual informational value of the two 
performance feedback signals (Gavetti et al., 2012). 

This gives short shrift to the fact that the content of the two cases of inconsistent 
performance feedback might yield very different interpretations when considered carefully 
by decision-makers. Decision-makers bring to bear their previous experiences, insights 
into their industry and other knowledge to the table. These factors may bias or enhance 
their interpretation of performance feedback (Gavetti et al., 2012). While decision rules 
assume rather ‘semi-automatic procedures that react to short-term problems’ (p. 9), a more 
complete view of organizational decision-makers acknowledges that they form expectations 
of future states of their organization’s environment and construct cognitive representations 
of the complex decision situations they face (Gavetti et al., 2012).

We propose an alternative way in which decision-makers might respond to 
performance feedback: by interpreting the valence of the performance feedback signals 
in conjunction with the nature of the signals. In that way, they achieve an integrative 
interpretation that can accommodate rather than reduce the level of complexity in 
inconsistent performance feedback. Organizational learning from performance feedback 
in essence is a cognitive and motivational mechanism: below-aspiration level performance 
provides decision-makers with the motivation to seek solutions to increase performance 
(Greve, 2003a, 2010). Clear signals, as are provided to them in situations of consistent 
performance feedback, can generate high levels of motivation. Inconsistent performance 
feedback on the other hand, opens up a heterogeneous problem space that allows for 
multiple different interpretations. Some of these do not generate high levels of motivation 
to seek solutions. Moreover, strategic choice is not only driven by motivation but also 
by whether a decision-maker believes there are proper opportunities to do so and the 
organization has the means to utilize them (Chen, Su & Tsai, 2007). 

Before delving into the sort of interpretations the four performance feedback 
configurations generate, we will first compare and contrast attainment discrepancy and 
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social comparison. These two performance feedback signals we focus on in our study 
differ in their anchoring point. Attainment discrepancy is anchored relative to expected 
performance; social comparison is anchored in terms of performance realized by salient 
competitors (Greve, 2003a). These performance feedback signals have different implications 
for the medium- to long-term future. Negative attainment discrepancy indicates future 
slack resources will be few if any, thereby signaling risky or resource intensive projects will 
be more difficult. Studies incorporating measures of slack resources have shown that the 
actual presence of resources matters for the extent of innovation that organizations realize 
(Gavetti et al., 2012; Greve, 2007; Nohria & Gulati, 1996 & 1997). Social comparison indicates 
whether or not the opportunity as well as the necessity exists to improve or expand a firm’s 
operations. 

Reviewing the four performance feedback situations indicates they differ in terms 
of the motivation they engender and the signals they give the decision-maker about 
opportunities and means for innovation. Consistently positive performance feedback 
(configuration #4) provides no strong motivation for engaging in innovation as a firm in 
this situation does not face any performance problems. Moreover, nor does this kind of 
performance feedback signal the presence of opportunities for innovations by virtue of the 
firm being ahead of its competition. Even so, the means to engage in innovation do exist 
as the firm has a positive attainment discrepancy and is thus generating surplus resources. 
In contrast, consistently negative performance feedback (configuration #1) signals severe 
performance problems and hence provides a strong motivation for innovation. Lagging 
behind the competition indicates opportunities for innovation are available, yet a negative 
attainment discrepancy tells the decision-maker that it will be hard to act upon such 
opportunities. Although negative social comparison indicates a need for performance 
improvement which can be achieved through innovation, negative attainment discrepancy 
provides the decision-maker with the signal that continued investment in innovation cannot 
be afforded. 

Inconsistent feedback of both kinds (configuration #2 and #3) generates some 
degree of motivation, as there is one negative performance feedback signal. However, 
they differ in what interpretation related to the opportunities and means for innovation 
they warrant. When social comparison is negative and attainment discrepancy is positive 
(configuration #2), performance feedback signals opportunities for innovation and that 
the means to act upon them are present. The converse case of inconsistent feedback 
(configuration #3: positive social comparison and negative attainment discrepancy) indicates 
neither the opportunity nor the means for innovation exist. Therefore, in case inconsistent 
feedback occurs in terms of negative attainment discrepancy coupled with positive social 
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comparison, a decision-maker may simply conclude goals were set too ambitiously and 
therefore refrain from allocating resources to innovation. Apparently, the opportunities 
to achieve the aspiration level have not been found. Viewing the four different cases of 
performance feedback from this motivation-opportunity-means point of view indicates the 
most likely case where it would occur is configuration 2 (positive attainment discrepancy and 
negative social comparison), though consistently negative performance feedback should 
yield relatively high levels of innovation as well. Based on this interpretation of performance 
feedback, we propose the following hypothesis:

Hypothesis 3.4A: The amount of resources allocated to innovation 
will be higher under conditions of inconsistent performance feedback 
where social comparison is negative and attainment discrepancy 
is positive (configuration #2) and under conditions of consistently 
negative performance feedback (configuration #1) than for inconsistent 
performance feedback where social comparison is positive and attainment 
discrepancy is negative (configuration #3) and for consistently positive 
performance feedback (configuration #4).

Comparing Hypothesis 3.4A to Hypotheses 3.2A and 3.3A is a useful step at this 
juncture. While the latter two hypotheses predict the same effects for both configurations 
of inconsistent feedback, in the hypothesis just presented diverging predictions are made for 
the two configurations of inconsistent feedback. Thus, only one of these three hypotheses 
can be supported in our studies.

As becomes clear from the above, the integrative interpretation approach assumes 
decision-makers make a synthesis of performance feedback signals. To apply this to the 
preference for radical relative to incremental innovation, we explore how the interpretation 
of different performance feedback configurations affects risk taking and the occurrence 
of non-local search. Both of these kinds of behavior require the decision-makers to be 
motivated to engage in them, which as discussed requires negative performance feedback 
signals. Moreover, risk taking can generate more variance in eventual outcomes and thus 
some degree of buffering against downsides is warranted. Positive attainment discrepancy 
provides the grounds on which to expect these buffers will exist in the near term, stimulating 
risk taking and thus radical innovation. Last, negative social comparison indicates there is 
both a need for risk taking as well as the possibility that non-local search will yield usable 
solutions as apparently other firms in the industry did somehow realize higher levels of 
performance. Thus, we propose the following hypothesis which diverges in the same fashion 
from Hypotheses 3.2B and 3.3B as Hypothesis 3.4A contrasted with Hypotheses 3.2A and 
3.3A:
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Hypothesis 3.4B: The amount of resources allocated to radical innovation 
relative to incremental innovation will be higher under conditions of 
inconsistent performance feedback where social comparison is negative 
and attainment discrepancy is positive (configuration #2) and under 
conditions of consistently negative performance feedback (configuration 
#1) than for inconsistent performance feedback where social comparison 
is positive and attainment discrepancy is negative (configuration #3) and 
for consistently positive performance feedback (configuration #4).

 In the following, we present four studies (see Table 3.2 for an overview). In the first, 
we report on a small scale survey which served to examine the occurrence of the different 
performance feedback configurations as used in Table 3.1 in actual managerial practice. 
The second study, the first in a series of three scenario-based experiments we conducted, 
provides an initial test of all of our hypotheses. In it we exposed participants to different 
(inconsistent) performance feedback situations yet had them make decisions involving 
radical and incremental innovation under otherwise identical parameters. This allowed us 
to test the causal effect of performance feedback on the investment in innovation and the 
share of this total devoted to radical innovation. 

In the following two experiments, we add components that induced participants 
to devote more deliberate cognitive effort in engaging with the scenario. We did this to 
be better able to discriminate between the dominant theoretical mechanisms from the 
literature (on which Hypotheses 3.1A, 3.1B, 3.2A, 3.2B, 3.3A and 3.3B were based) and our 
integrative interpretation mechanism (which led to Hypotheses 3.4A and 3.4B) discussed 
in this theory section. In Study 3.3 we added a biographical priming exercise which asked 
the participants to recall a work-related decision-situation in line with the performance 
feedback configuration they would later encounter and write a short statement about it. 
In Study 3.4 we added an additional manipulation providing an explicitly interpretation in 
terms of opportunity to the inconsistent performance feedback configurations on top of 
the biographical priming exercise. This served to more closely examine the consequences 
of inconsistent feedback, as the two sets of mechanisms (decision rule versus integrative 
interpretation) provided qualitatively diverging predictions for those performance feedback 
configurations.
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3.3 Study 3.1

 The aim of our first study is to contribute to the ecological validity of our research 
endeavors by demonstrating that inconsistent performance feedback does occur in 
managerial decision-making situations. Studies 3.2-3.4 present three experimental studies 
with a student, (executive) MBA student and respectively graduate and MBA student sample. 
The occurrence of inconsistent performance feedback in these studies was brought about 
by experimental manipulation. Whether or not these situations occur in reality is hence 
an important question. To determine this, we conducted a survey among 47 participants 
enrolled in an (executive) MBA program at a Dutch Business School.

3.3.1 Methods

 Our survey, administered in class, consisted of a short instruction introducing the 
general aim of the survey, followed by questions about a recent decision with important 
consequences for the organization the participant worked for and a number of demographic 
and background questions. We asked the participants whether performance of the 
organization(al sub-unit) they were responsible for prior to the decision taken performed 
worse, equal or better compared to (a) the target level set for the period during which the 
decision was taken and (b) comparable organization(al sub-unit)s. We also asked them to 
rate the situation on a five point Likert scale (anchor 1-‘To a very small extent’ 5-‘To a very 
large extent’) and in terms of (a) threat and (b) opportunity. With regards to the decision, 
we asked on a five point Likert scale with similar anchoring to describe the decision taken in 
terms of (a) risky, (b) innovative, and (c) realizable with current resources. We also asked for 
the participants gender, age, nationality, job position, years of work as well as managerial 
experience and the monetary value (in discrete categories) of their most important decision 
to date. See Appendix A for the complete questionnaire.

3.3.2 Results

 Our survey was answered by 47 (executive) MBA program participants, most of 
whom were male (74.5%) with an average age of 38 years. 68% of all participants were Dutch 
and 28% were German. They had an average of 15 years of work and 8 years of management 
experience. Almost 75% of participants’ most important decision thus far was worth up to 
€100K, €100K-€1M or €1M-€5M. We intended to determine if the performance feedback 
configurations we seek to study in our experiments occur in managerial practice. Table 4.3 
displays the situations as reported by our (executive) MBA program survey participants. 
Each level of performance feedback on both dimensions is reported at least once, though 
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outperforming goal levels is rare. 

Based on this pattern of results, a likely conclusion seems to be that important 
decisions (one of which our respondents were asked to recall) tend to be made only in some 
of the possible situations captured in the performance feedback configurations. Above target 
performance, no matter at what level relative to comparable organization(al sub unit)s, did 
not prove to be a relevant context for making far-reaching decisions. This fits with the basic 
tenets of performance feedback theory. Moreover, cases of fully inconsistent feedback 
were reported only in two cases, both respondents indicating their decision was made in a 
situation in which targets were not being met while comparable organization(al sub unit)s 
had lower levels of performance. A very tentative conclusion would be that inconsistency 
results in inertia as evidently these circumstances were underreported by the respondents 
in this first study. 

Table 3.3: Study 3.1 - Occurrence of performance feedback configurations

Social comparison Attainment discrepancy

Negative 0 Positive

Lower performance 9 3 0

Equal performance 11 11 1

Higher performance 2 10 0

In the three experimental studies that follow, we presented participants with 
explicit performance feedback and had them make an investment allocation decision in the 
context of a scenario about a specific company. This allowed us to study responses to the full 
range of possible performance feedback configurations in terms of the extent of investment 

in innovation and the relative preference for radical versus incremental innovation.

3.4 Study 3.2

In our first of three experimental studies we exposed management student 
participants to different configurations of performance feedback embedded in a decision-
making scenario. These performance feedback configurations would include the four 
performance feedback configurations displayed in Table 3.1. Apart from the exact 
performance feedback configuration there were no differences in scenario information 
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between participants. We investigated what differences in decision behavior regarding 
innovation and the relative share thereof devoted to radical innovation resulted from 
distinct configurations of performance feedback. As indicated previously, this study provides 
a first test of our hypotheses.

3.4.1 Methods

 Participants and Materials: our first experiment was administered in class to 
188 undergraduate and master students enrolled in a management program at a Dutch 
University in paper and pencil format. They were asked to participate in a voluntary study 
on decision-making with guaranteed anonymity. None of the students refused participation 
nor did they voice any concerns or objections to participating in the study. Participants were 
informed about the aim, preliminary results and implications of the study for the course 
they were enrolled in during a later lecture. They were informed of this prior to participating 
in the experiment. No incentive in the form of course credit or monetary payment was 
provided.

Participants received a booklet (see Appendix B) consisting of an instruction, 
a scenario with a decision task and a number of background questions and items which 
measured potential covariates. Dutch participants made up the majority of the participant 
population and for that reason the scenario was provided in Dutch to prevent proficiency in 
English from affecting the students’ ability to comprehend the scenario. A small number of 
non-Dutch speakers received an English language scenario.

Experimental manipulation: The scenario informed the participants that they 
were CEO of 20˚C, a company specializing in heating and cooling systems for small office 
environments and homes. We choose for this set-up, the participant acting as a representative 
agent, as studying our hypotheses at the individual level present maximum tractability of 
causal mechanisms and exclusion of confounding factors. 20˚C had only one competitor, 
AmbientTemp. As part of the scenario, we gave the respondents information on (1) the sales 
they realized the year before (P20˚C), (2) the target (goal level) that was set for it (T20˚C) and (3) 
the sales realized by AmbientTemp in that year (PAmbientTemp). 

We manipulated inconsistency by means of the configuration of attainment 
discrepancy (the difference between current performance and the target level) versus social 
comparison (the difference between current performance and competitor performance). We 
used a 3 by 3 between-subjects design. Each of these two comparisons could be negative, 
zero or positive. We used these nine combinations to be able to observe if a kinked curve 
could be discerned as in the theoretical model by Greve (2003a, see Figure 3.1). The target 
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was kept constant at € 5 million for all respondents. The sales of 20˚C and AmbientTemp as 
displayed in Table 3.4 were adjusted to yield values in line with Table 3.3. We used differences 
of € 2 million. Manipulation checks inquired whether or not P20˚C was higher/the same/lower 
as T20˚C and PAmbientTemp. Participants failing to answer one or both manipulation check items 
correctly were excluded from the analyses.

Table 3.4: Study 3.2-3.4: Overview of conditionsa

Social comparison Attainment discrepancy

Negative 0 Positive

Lower performance 3/5/5 5/5/7 7/5/9

Equal performance 3/5/3 5/5/5 7/5/7

Higher performance 3/5/1 5/5/3 7/5/5
 

a All conditions were used in Study 3.2; those used in Study 3.3 (gray) and  
3.4 (dark gray only) are indicated. All amounts are in million € and represent  

P20˚C/T20˚C /PAmbientTemp (Study 3.2) or Competition (Study 3.3 & 3.4)

Attainment discrepancy as used by Mezias et al. (2002) was chosen since it 
involves a direct comparison between desired and actual performance (performance-
aspiration comparison). This is more conveniently implemented and less cognitively taxing 
for participants to process. Furthermore, in a study on aspiration level formation, Lant 
(1992) found that attainment discrepancy was a more robust predictor than incremental 
adaptation (i.e. inferring a target level from a weighted average of past performance as 
used by Greve 1998 and Baum et al. 2005). By designing the experiment such that there 
was only one competitor in the industry we also keep clear of the recent discussion on 
how organizations determine which other organizations to monitor and how to weigh their 
respective performance values for social comparison in performance feedback (Moliterno 
& Beckman, 2009). 

Decision-making Task: Participants were given the task of dividing a surplus of € 
100,000, which they were told had become available as a result of cost-savings, across four 
strategic development projects. These projects differed across two dimensions: riskiness 
and innovation. Two were risky (B and C, 15% chance of success) and two non-risky (A 
and D, 100% chance of success). The expected pay-off of investing € 1 was mentioned. 
The values were set such that when adjusted by the risk factor each project had the same 
expected pay-off of € 1.50. One risky (B) and one non-risky project (D) was explicitly labeled 
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‘innovative’. The actual nature of the project was described in such a way to fit with these 
basic characteristics. Half of the participants in each condition were presented with these 
investment options in order ABCD and the other half order CDAB. In this way we could check 
for the most common kinds of order of presentation bias (i.e. disproportionate attention for 
the first or last option). We checked if all participants made sure the total amount added up 
to € 100,000. Participants failing to do so were excluded from our analyses. 

For our primary analyses, we calculated the percentage of the € 100,000 budget 
allocated to one of the innovative projects (B and D) as a measure of the amount of 
resources allocated to innovation. Secondly, for those spending a non-zero amount on 
either innovative project, we compose a measure indicative of the participant’s preference 
for radical innovation. We calculate the percentage the allocation to the risky innovative 
project (B) made up out of the total amount allocated to innovative projects (B and D). 
Note that the description of the risky innovative project (B) conveyed that this was a rather 
substantial departure from the current activities of 20˚C as it would expand the range of 
products offered. The less risky innovative project (D) involved implementing a new to the 
firm technology within the confines of the current range of products. In sum, project B was 
not only more risky than project D but also was a qualitatively different innovation project 
of greater impact and magnitude, which corresponds to the radical-incremental innovation 
distinction. 

Additional Questionnaire Items: As demographic items we included gender, age, 
nationality and study phase. This latter variable was inserted to be able to control for 
familiarity with particular subject matter pertinent to this experiment. To measure risk 
attitude we included two four item scales (gambling and investment) previously validated by 
Weber, Blais & Betz (2002). We conducted a principal components factor analysis on the eight 
risk attitude items with Oblimin rotation. As expected, the items pertaining to risk attitudes 
towards gambling loaded on one factor (Cronbach’s α = 0.74) and the items pertaining to 
risk attitudes towards financial investments loaded on a second factor (Cronbach’s α = 0.68). 
We calculated the average score across each set of four items to include in the robustness 
analysis. We also inquired what participants believed to be the research purpose and asked 
if they had any additional comments or suggestions. No indication that the hypotheses or 
research purpose was evident to the participants emerged.

Pilot tests: A first pilot test was executed among PhD students and student 
assistants (n=9). Allocations across the four projects were rather varied across these 
respondents, indicating none of the four projects seemed dominant irrespective of the 
exact performance feedback. Based on this pilot test we made small changes to improve 
the instructions. A second pilot test was executed among participants (N = 19) at a High 
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Tech Business Seminar for practitioners in R&D and related fields on the influence of the 
2007 credit crisis and ensuing global recession on innovation. All participants received the 
same performance feedback (P20˚C = € 3M and PAmbientTemp= € 1M) but half of them were told 
general economic conditions were positive (normal economic conditions), the other half 
that these were negative (credit crisis & recession). Again we observed some variance in the 
allocations15. Feedback from the participants indicated they found the scenario interesting 
and sufficiently realistic.

3.4.2 Results

22 participants were excluded from the analyses since they incorrectly answered 
at least one of the manipulation check items, did not answer one of these items and/or 
failed to make their budget allocation add up to € 100,000. This left 166 participants for our 
main analysis. 95.2% of the remaining participants was Dutch and thus completed a Dutch-
language scenario. A slight majority was female (54.2%) and on average participants were 
22 years old (SD = 1.9). 56.6% of the participants was an undergraduate student, 35.5 % 
master student and the remainder included amongst others exchange students. 

Table 3.5: Study 3.2 - Observed % of budget allocated to innovationa

Social comparison Attainment discrepancy

Negative 0 Positive

Lower performance 44.74 (13.07) 47.94 (14.90) 54.34 (20.31)

Equal performance 56.39 (18.05) 50.87 (10.34) 51.67 (16.27)

Higher performance 42.50 (25.39) 42.18 (23.66) 33.88 (19.54)
a Displayed are mean percentages with standard deviations in parentheses

Allocation to innovation analysis: An ANOVA (n = 166) analysis for the amount 
of resources allocated to innovation shows a significant effect of social comparison (F(2, 157) 
= 7.77, p < 0.01) while attainment discrepancy (F(2, 157)  = 0.07, p = 0.94) did not have an 
effect. In addition, there was no significant interaction effect between the two performance 
comparisons (F(4, 157)  = 1.56, p = 0.19). To aid interpreting these results, Figure 3.2 displays 
them graphically and Table 3.5 displays the means and standard deviations of the percentage 
of the budget allocated to innovation. 

15 Simple averages of the allocations indicate no differences for the risky projects (B and C). Participants who were 
told economic conditions were negative allocated slightly less to the non-risky innovative project (D) in favour of 
the non-risky non-innovative project (A). The very small impact of the state of the macro-economic environment 
might result from the fact that the practitioners considered this to be beyond their control (Lant & Shapira, 2008).
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One notices that the relative amount allocated to the two innovative projects was 
lowest in case participants received feedback such that P20˚C was higher than PAmbientTemp. In case 
both firms had equal performance or AmbientTemp’s performance was higher, the relative 
amount allocated to innovation was equally high. Bonferroni post-hoc tests comparing 
the levels of social comparison pair-wise indicated this difference of higher performance 
compared to the other two levels of social comparison is significant (lower versus higher 
performance: mean difference = 9.83, p < 0.05; equal versus higher performance: mean 
difference = 13.65, p < 0.01; equal versus lower performance: mean difference = 3.82, p 
= 0.83). The exact level of attainment discrepancy did not affect the amount allocated to 
innovation, which was also confirmed by Bonferroni post-hoc test on pair-wise comparisons 
across levels of this variable (negative versus. 0: mean difference = 0.44, p = 1; negative versus 
positive performance: mean difference = 1.50, p = 1; 0 versus positive: mean difference = 
1.06, p = 1). Thus, we find partial support for hypothesis 3.1A given our results for social 
comparison.

Figure 3.2: Study 3.2 - Performance feedback and investment in innovation
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We also conducted pair-wise Bonferroni post-hoc comparison between all means 
displayed in Table 3.5 and find two pairs which differ significantly. This additional analysis 
indicated consistently negative performance feedback (the top left cell) led to a higher level 
of resources allocated to innovation (mean difference = 22.51, p < 0.01) than consistently 
positive performance feedback (the bottom right cell). This provides additional support for 
Hypothesis 3.1A which predicted this exact pattern. Moreover, inconsistent feedback where 
attainment discrepancy was positive and social comparison negative (top right cell) lead 
to a higher level of resources being devoted to innovation (mean difference = 20.47, p < 
0.05) than when both feedbacks were consistently positive (bottom right cell). This provides 
partial support for both Hypotheses 3.2A and 3.4A, while providing grounds for rejecting 
Hypothesis 3.3A. 

We added our control variables one at a time to see if these had an effect and 
whether our interpretation of the model with only the performance feedback effect was 
robust. We found no indication that the model we derived our interpretations from was 
sensitive to any of these additional variables.

Preference for radical innovation analyses: In a second step we modeled the 
impact of performance feedback on the relative preference for the more risky innovative 
project. An ANOVA (n = 157) analysis shows no significant effects for either social comparison 
(F(2, 148) = 0.03, p = 0.97) nor did attainment discrepancy (F(2, 148)  = 2.31, p = 0.10) have an 
effect. In addition, there was no significant interaction effect between the two performance 
comparisons (F(4, 148)  = 1.12, p = 0.35). Bonferroni post-hoc tests comparing the levels of both 
social comparison as well as attainment discrepancy pair-wise showed a similar pattern. 
Addition of any of the control variables did not affect the interpretation of the performance 
feedback coefficient nor did one of them prove significant.

3.4.3 Discussion

 This first study served to provide an initial test of our hypotheses regarding 
(in)consistent feedback derived from both a decision rule as well as an integrative 
interpretation approach to inconsistent performance feedback. Our results for social 
comparison are to a large extent in line with the kinked curve model of Greve (2003a). 
We observed no difference between participants whose firm performed lower or equal to 
AmbientTemp in terms of allocation of resources to innovation. In line with Hypothesis 3.1A, 
participants who read their firm performed better than this single competitor allocated far 
less. Contrary to our expectations, we did not find an effect of attainment discrepancy, 
indicating that for the participants it did not matter for the amount they allocated to 
innovation how their firm’s performance compared to their firm’s target performance. 
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In addition, the additional post-hoc Bonferroni tests showed that consistently 
positive feedback resulted in a lower level of resources allocated to innovation than for 
consistently negative performance feedback. We thus found partial support for Hypothesis 
3.1A in two instances. Last, we did not find an effect of performance feedback on the 
preference for the radical innovation project relative to the incremental one. Hence, no 
support for Hypothesis 3.1B was found which predicted a greater relative share would be 
devoted to radical innovation if performance feedback would be consistently negative. 
Nor can any conclusions be drawn with respect to Hypothesis 3.2B, 3.3B and 3.4B on how 
inconsistent performance feedback would affect this relative share.

Given that our attainment discrepancy manipulation did not have the effect we 
expected, we could not reliably discern effects of inconsistency over the full range of 
configurations of social comparison and attainment discrepancy. As to the situations of 
inconsistent performance feedback, in only one case we found an effect on allocation 
of resources to innovation. Post-hoc analyses indicated that for one of the inconsistent 
performance feedback situations (positive attainment discrepancy and negative social 
comparison, top-right cell in Table 3.1, 3-5), the observed allocation to innovation contradicts 
what would be predicted based on a self-enhancing rule (Hypothesis 3.3A). In this case, there 
was a higher level of allocation to innovation compared to consistently positive feedback 
(bottom-right cell in Table 3.4). This finding is in line with the fire alarm rule (Hypothesis 
3.2A) as well as integrative interpretation (Hypothesis 3.4A). 

For the opposite case of inconsistent performance feedback (positive social 
comparison and negative attainment discrepancy; bottom-left cell in Table 3.4), the fire 
alarm rule (Hypothesis 3.2A) predicted a higher level, while the integrative interpretation 
mechanism (Hypothesis 3.4A) predicted a similar level of innovation as for consistently 
positive performance feedback. In this case, the allocation to innovation, albeit lower, did 
not differ from any of the other levels of attainment discrepancy combined with positive 
social comparison. In sum, these findings prove to be most, but not fully, supportive to the 
integrative interpretation mechanism and thus hypotheses 3.4A.

The fact that our manipulation of attainment discrepancy did not work might be 
because social comparison was so strong and clear-cut a performance signal, comparing 
current performance to the target was far less relevant for the participants. Research in 
social psychology indicates that individuals are more inclined to be very competitive on a 
competitive task where coming first gives a big gain in case the number of competitors is 

low. This is called the N-effect (Garcia & Tor, 2009). 
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3.5 Study 3.3

This third study built on Study 3.2 by using nearly the same scenario experiment. 
We changed the social comparison part of the scenario to provide average performance 
of competitors to address the issue of the social comparison performance feedback signal 
being too strong compared to attainment discrepancy. The participants in Study 3.2 might 
have been underinvested in the scenario and lacked a feeling of responsibility for the initial 
goal and hence discounted the fact that it had (not) been attained. In this third study we 
included participants with at least some decision experience and made them reflect on such 
earlier experiences prior to commencing the study. Inducing such reflection will stimulate our 
participants to more actively process the information contained in the scenario. In addition, 
it might be that the management student participants’ lack of actual decision experience 
made it difficult for them to systematically analyze the scenario and evaluate the decision-
options. To address this worry, for our next experiment we gained access to a sample of 
(executive) MBA students with relevant work and decision-making experience. These steps 
not only serve to address some of the limitations of Study 3.2, but also to broaden the 
evidence to better be able to determine which of our hypotheses receive support.

3.5.1 Methods

Participants and Materials: A revised version of the experiment used in Study 3.2 
was administered in a paper and pencil format to 91 participants enrolled in an (executive) 
MBA program at a Dutch Business School during classes. They were asked to participate 
in a voluntary study on decision-making with guaranteed anonymity. No manager refused 
participation nor did one of them voice any concerns or objections as to the research. 
Participants were debriefed following the same procedure as used in Study 3.2. In our 
discussion of Study 3.2, we noted that participants might have been underinvested in the 
scenario. To remedy this potential problem, participants in the current study were asked, 
after having read the general instructions, to recall and describe a situation in which they 
made an important strategic decision. We specified the situation they should recall in terms 
of the performance feedback configuration they would encounter in the scenario. They read 
the following instruction:

Managers face different conditions under which they make decisions. For instance, 
their firm might be realizing a <higher/lower> level of sales than was the goal for 
a particular period and <higher/lower> than the level of sales of the competitors 
they face. 

In all likelihood, you have encountered such a situation. Please write a short 
statement describing such a situation you have encountered as a manager.



88 |

The remainder of the page was left blank to leave room for writing. This priming 
task served the purpose of activating cognitive structures (schema, scenarios), experiences 
and routines having to do with (strategic) decision-making. These activated cognitive 
structures should enhance the realism of the subsequent decision scenario. We appraised 
this statement for each participant and created an indicator for unsuccessful priming. 
We excluded all participants (n=9) for which priming proved unsuccessful (i.e., when the 
participant did not write anything, explicitly mentioned not being able to relate to the sort of 
situation they were asked to recall or wrote something unrelated to business/management) 
from our analyses. Hereafter, they would go on with the scenario about 20˚C.

Experimental Manipulation: Compared to Study 3.2, we changed the wording of 
the social comparison part of the performance feedback to: ‘On average, competing firms 
in your industry realized sales of <P(competition)> million €.’ This adjustment served to 
correct the imbalance in the strength of the performance feedback signals used in Study 
3.2. Furthermore, we left out the zero/equal values on both feedback comparisons yielding 
a 2 by 2 between-subjects design. We used the monetary values as given for the four corner 
cells of Table 3.3. Manipulation checks inquired whether or not P20˚C was higher or lower 
as T20˚C and PCompetition. Participants failing to answer one or both manipulation check items 
correctly were excluded from the analyses (n=7, for one of these participants the priming 
task was also unsuccessful).

Decision-making Task: The decision task was left unchanged compared to Study 
3.2. As before, we checked if all participants made sure the total amount added up to  
€ 100,000. This was the case for all participants, thus no further exclusions from our analyses 
were necessary. We used the same two dependent variables as we did in Study 3.2.

Additional Questionnaire Items: As demographic items we included gender, age, 
nationality and job title. To measure risk attitude we again included two four item scales 
(gambling and investment) previously validated by Weber et al. (2002). We executed a 
principal components factor analysis on the eight risk attitude items with Oblimin rotation. 
In contrast to Weber et al. (2002) and Study 3.2 which yielded two factors, we found a 
three factor solution. As expected, the items pertaining to risk attitudes towards gambling 
loaded on one factor (Cronbach’s α = 0.79). However, two of the four items pertaining to risk 
attitudes towards financial investments loaded on a different factor than the other two. 

This split into two factors seems to reflect a more nuanced perception of risk taking 
among our sample of management professionals. One factor included financial investments 
with low level of risk (‘conservative stocks’, ‘government bonds’; Cronbach’s α = 0.62), while 
the other two items represent a factor with moderate to high levels of risk (‘mutual fund’, 
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‘speculative stocks’; Cronbach’s α = 0.68). We calculated the average score across each set 
of items to include in the robustness analysis. We also inquired what participants believed 
to be the research purpose and asked if they had any additional comments or suggestions. 
No indication that the hypotheses or research purpose was evident to the participants 
emerged.

Pilot Test: Given the changes we made to design, we executed a pilot test with 
a small number of executive MBA students in similar circumstances as the actual study. 
At that point, we had not yet changed the wording of the social comparison performance 
feedback information. This pilot study (N = 16) allowed us to test the priming task and 
determine if this would fit with the scenario. Discussions with the participants and the data 
itself confirmed that this was indeed the case.

3.5.2 Results

Given that we excluded participants for whom the priming task or manipulation 
of performance-feedback was unsuccessful, we were left with 76 participants for our main 
analyses. 71.1% of the remaining participants were Dutch, most were male (71.1%) and 
on average participants were 37 years old (SD = 7.0). 38.2% followed an executive MBA 
program, while the remainder followed a (part-time) MBA program. 

Allocation to innovation analysis: As our sample was rather heterogeneous in 
terms of background and hence importantly in terms of (managerial) experience, we 
first determined which of the possible control variables affected the amount of resources 
allocated to innovation. This resulted in deciding to use age as a covariate in our analyses16. 
Figure 3.3 shows that the proportion of the budget allocated to an innovative project is 
relatively constant. Only when both performance signals – social comparison and attainment 
discrepancy – are negative do we see a higher level of resources allocated to innovation. 
However, neither of the main effects of performance-feedback (Attainment discrepancy: 
F(75,1) = 0.41, p = 0.52; Social comparison: F(75,1) = 0.72, p = 0.40) nor their interaction effect 
proved significant (F(75,1) = 0.53, p = 0.47). We thus find no support for Hypotheses 3.1A, 
3.2A, 3.3A or 3.4A. Unfortunately, these results do not further corroborate those of Study 
3.2. In our general discussion we will delve deeper into how the results from all our studies 
fit together and which implications can be derived from such a broader consideration.

16 We also explored other alternati ves, such as the three factors measuring dispositi onal risk taking. No eff ect of We also explored other alternatives, such as the three factors measuring dispositional risk taking. No effect of 
these facets of risk taking could be discerned, nor did gender or nationality influence the allocation of resources 
to innovation. Moreover, the interpretation of the performance feedback effects was unaffected by any of these 
additional variables. 
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Figure 3.3: Study 3.3 - Performance feedback and investment in innovation a 

a Age was held constant at its mean of 36.7

Preference for radical innovation analyses: Similar to our procedure for the previous 
analysis, we investigated which of the covariates influenced the relative allocation to the 
radical innovation project. We found that one of the risk taking factors, the one capturing 
the likelihood the respondent would invest in low-risk financial products such as government 
bonds and conservative stocks, influenced how much participants would allocate to radical 
relative to incremental innovation. We hence included this risk measure in our analyses17. 
Since we had to drop 8 participants that allocated nothing to either innovative project, our 
sample was reduced to 68. 

Participants facing inconsistent feedback allocate relatively less to radical innovation 
than to incremental innovation compared to participants facing consistent performance 
feedback. Given the nearly equal relative levels of radical innovation for the consistent 
performance feedback situations, Hypotheses 3.1B is rejected. In case the respondent 
read they performed better than their competitors on average yet below the sales target, 
levels of radical innovation were at their lowest level (about 30% lower). For the other type 
of inconsistency, where the sales target was achieved yet competitors performed better 
on average, we also found a lower level of radical innovation (about 10% lower). The 

17 Including the other two factors capturing dispositional risk taking did not affect the results, as applies to other 
potential covariates such as age, gender and nationality. Moreover, the interpretation of the performance feedback 
effects was unaffected by any of these additional variables. 
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interaction effect of the two performance comparisons on the relative allocation to radical 
innovation proved to be statistically significant (F(65,1 )= 6.54, p < 0.05) corroborating our 
interpretation of Figure 3.4. This pattern of results for the inconsistent performance feedback 
configurations fits only to some extent with Hypothesis 3.4B, while it provides grounds for 
rejecting Hypotheses 3.2B and 3.3B which predicted high respectively low relative levels 
of radical innovation. Nevertheless, given the relative levels of radical innovation for both 
consistent performance feedback configurations being higher than the inconsistent feedback 
configurations, Hypothesis 3.4B cannot be confirmed either.

 
Figure 3.4: Study 3.3 - Performance feedback and radical innovationa

a Risk propensity in low-risk financial decisions was held constant at its mean of 3.36

 
3.5.3 Discussion

In this third study, based on the different configurations of performance-feedback 
we presented to (executive) MBA program participants we charted the impact of consistent 
and inconsistent feedback configurations on their allocation of resources to innovation as 
well as the relative allocation to radical versus incremental innovation they would make. We 
found, contrary to our expectations, no significant effects of the different configurations of 
performance-feedback presented to the participants of our study on the proportion of the 
available budget they would allocate to innovation. Hence, this study did not yield additional 
support for any of the corresponding hypotheses (3.1A, 3.2A, 3.3A & 3.4A). 
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Nevertheless, we did find that inconsistent feedback led participants to favor the 
incremental innovation project over the, less certain, radical one. For inconsistent feedback 
where attainment discrepancy was negative and social comparison positive this preference 
was quite extreme. This marked difference between the two inconsistent performance 
feedback configurations is in line with Hypothesis 3.4B which predicted this pattern. Yet, the 
predictions this hypothesis made for the consistent performance feedback configurations 
was contradicted by the results. Hypothesis 3.2B and 3.3B do not fit this pattern of results, 
as the decision-rule explanations assume inconsistent feedback has a symmetrical impact. 
Faced with consistent feedback, this preference was reversed whether feedback was 
consistently negative or positive. Hypothesis 3.1B is thus rejected.

3.6 Study 3.4

In this final study we delve deeper into the difference between the two inconsistent 
performance feedback configurations. The reasoning underlying Hypothesis 3.4A and 3.4B 
assume (radical) innovation is warranted when attainment discrepancy is positive and social 
comparison is negative. This is because the decision-maker will interpret this configuration 
of performance feedback as portraying a situation where opportunities for performance 
improvement exist. Moreover, the organization can afford to act upon these opportunities 
as it has the resources and the room to maneuver. In our experiments thus far, we gave each 
respondent the same budget to allocate and mentioned this budget came about through 
cost savings. Therefore, (perceptions of) slack resources were probably not a causal factor 
in the results of our previous experiments. Thus, the most probable source of the observed 
difference between the two inconsistent performance feedback situations in Study 3.3 
involves their perception of the opportunities for performance improvement. In the current 
study we presented participants with an explicit framing on how they should interpret the 
inconsistent feedback they encountered in terms of opportunity.

3.6.1 Methods

Participants and Materials: A revised version of the experiment used in Study 3.3 
was administered in a paper and pencil format to 113 participants enrolled in an executive 
MBA or a post-master management program at a Belgian Business School during classes. 
They were asked to participate in a voluntary study on decision-making with guaranteed 
anonymity. No one refused participation nor did one of them voice any concerns or 
objections as to the research. Participants were debriefed following the same procedure as 
used in Study 3.2 and 3.3.
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As in Study 3.3, we utilized a priming task to activate past decision-making 
experiences and routines. However, due to the nature of the current sample, this task proved 
problematic because few of the post-master management students had any (managerial) 
work experience. Therefore, we could not use the priming task in the same way as we did 
in Study 3.3.18 

Experimental Manipulation: As indicated in our discussion of Study 3.3, we 
intended to determine whether providing a specific framing, which we did in terms of 
success/opportunity or failure/threat, would shed some more light on the exact mechanism 
underlying Hypothesis 3.4B and finding on the inconsistent feedback configurations in Study 
3.3. To investigate this, we exposed the participants in this fourth study to either inconsistent 
performance feedback situation (bottom-left and top-right corner in Table 3.3) and provided 
them with a clear framing of the situation to induce them to interpret the feedback in a 
particular fashion. After the participants read the section providing performance feedback 
(see the section ‘Experimental Manipulation’ of Study 3.3 and Appendix B), they would be 
told in a few lines how this had been interpreted. Also, the introduction to the decision-
task was changed to conform to this interpretation. We used two framing variants: one for 
failure/threat and one for success/opportunity. For failure/threat participants would read:

The consensus in the management team, which you head, is that this is a very 
worrisome development. Based on these sales figures, the outlook for the current 
year is one in which 20˚C needs to put all effort into addressing the crisis at hand.

A couple of days ago, the weekly board meeting ended on a very negative note. A 
crisis plan needs to be put in motion using the last € 100,000 of reserves left. 20˚C 
should now invest these funds in projects to further firm growth and improve its 
competitive position. Your fellow executives came up with four possible projects:

Participants in the success/opportunity condition would instead read:

The consensus in the management team, which you head, is that this is a very 
welcome development. Based on these sales figures, the outlook for the current 
year is one in which 20˚C can look forward to another year of success.

A couple of days ago, the weekly board meeting ended on a very positive note. 
Operating costs for the current year are € 100,000 less than previously budgeted. 
20˚C can now invest these funds in projects to further firm growth and improve its 
competitive position. Your fellow executives came up with four possible projects:

As this additional framing manipulation was the only change to the scenario, we 
used the data from Study 3.3 for the two inconsistent performance feedback configurations 

18 Nevertheless, if we do exclude participants based on the priming task the interpretation of the results we 
present below does not change.
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as control conditions for the framing of feedback interpretation manipulation (an additional 
46 cases bringing the total to 159). This resulted in a 2 (performance feedback) by 3 (feedback 
framing) between-subjects design. Manipulation checks inquired whether or not P20˚C was 
higher or lower as T20˚C and PCompetition. Participants failing to answer one or both manipulation 
check items correctly were excluded from the analyses (n = 13 out of 159). Also, we asked 
participants to evaluate the situation in terms of threat and opportunity using a conjoint 
item (see below). In our analyses where we include these variables, we only use the data 
gathered in this fourth study. 

Given what you have just learned about 20˚C, please use the grid below to describe the situation. 
Circle a single dot in the grid to indicate your assessment, like this:  

 Decision-making Task: The decision task was left unchanged compared to Study 
3.2 and 3.3. As before, we checked if all participants made sure the total amount added up 
to € 100,000. This proved not to be the case for 3 participants, and thus we excluded them 
from our analyses. We used the same two dependent variables as we did in Study 3.2 and 
Study 3.3.

Additional Questionnaire Items: As demographic items we included gender, age, 
nationality and job title. To measure risk attitude we again included two four item scales 
(gambling and investment) previously validated by Weber et al. (2002). We executed a 
principal components factor analysis on the eight risk attitude items with Oblimin rotation. 
As Weber et al. (2002) and in Study 3.2, we found a two factor solution. As expected, the 
items pertaining to risk attitudes towards gambling loaded on one factor (Cronbach’s α = 
0.75) and the items pertaining to risk attitudes towards financial investments loaded on 
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a second factor (Cronbach’s α = 0.58). We calculated the average score across each set of 
items to include in the robustness analysis. We also inquired what participants believed to 
be the research purpose and asked if they had any additional comments or suggestions. 
No indication that the hypotheses or research purpose was evident to the participants 
emerged.

Pilot Test: As we inserted an additional manipulation into the scenario, a pilot test 
was in order. We utilized an invitation for an in-class demonstration of research on decision-
making for this purpose. A total of 81 students comprised our pilot test population. Based 
on this pilot test we revised the item asking participants to evaluate the situation conjointly 
in terms of threat and opportunity as the instructions proved unclear yielding the version 
displayed above. 

3.6.2 Results

 
Figure 3.5: Study 3.4 – Participant evaluation of threat and opportunity

Given inclusion of part of our Study 3.3 participants and exclusion of participants 
failing one of the manipulation check or did not correctly divide the € 100,000 budget, we 
were left with 143 participants for our main analyses. For the data collected for this study, 
57.0% of the non-excluded participants (n = 100) were Belgian, most were male (60.2%) 
and on average participants were 25 years old (SD = 5.5). 13.0% followed an executive MBA 
program, while the remainder followed a post-master management program. For the non-
control conditions, we checked whether or not the intended interpretation of feedback as 
framed in the scenario matched the participant’s evaluation as discernible from the conjoint 
evaluation item. Figure 3.5 displays these results graphically for success/opportunity (left 
panel) and failure/threat (right panel). As becomes obvious from these figures, the framing 
of the performance feedback brought across using the manipulation did not have a strong 
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effect. This observation is supported by a MANOVA analysis in which we find that framing, 
controlling for feedback configuration, did not have an effect on either opportunity (F(99,1) = 
1.48, p = 0.23) or threat (F(99,1) = 2.48, p = 0.12) evaluation. 

 
Figure 3.6: Study 3.4 – Feedback, framing and innovation investment

Allocation to innovation analysis: As we found in Study 3.3, the allocation to 
innovation as made by the participants included in this study was significantly influenced by 
age19. Figure 3.6 shows that the proportion of the budget allocated to an innovative project 
is relatively constant. In case participants were told the situation represented a failure/
threat, they would invest somewhat less in innovation development. 

As to be expected based on Figure 3.6 as well as Figure 3.3, no differences were 
found between the two configurations of inconsistent performance feedback controlling for 
feedback framing (F(142,1) = 0.50, p = 0.48). Unfortunately, as would be logical based on Figure 
3.6, we could not discern an effect across levels of feedback framing (F(142,2) = 1.15, p = 0.32). 
The interaction of feedback framing with performance feedback configuration did not prove 
significant either (F(142,2) = 0.10, p = 0.91).

Preference for radical innovation analyses: As we had to drop 15 participants that 
allocated nothing to either innovative project, our sample was reduced to 128. Similar to 
our findings of Study 3.3, we found that the factor capturing dispositional risk taking in 
the financial domain had an impact on the preference for radical innovation and hence 

19 Other covariates such as the two dispositi onal risk taking factors, gender and nati onality did not have an impact. Other covariates such as the two dispositional risk taking factors, gender and nationality did not have an impact. 
Moreover, the results as presented do not change if we control for the respondent’s perception of the situation in 
terms of threat and opportunity (only utilizing the data collected in this study).
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included this variable as a covariate in the analyses. Results for the allocation to the radical 
innovation project (B) as a percentage of the total innovation allocation – displayed in Figure 
3.7 – show that providing a framing on how the performance feedback was interpreted did 
not lead to a shift in preference for either type of innovation. An ANOVA analysis confirms 
this assertion based on Figure 3.7. Neither performance feedback configuration (F(142,1) 

= 1.20, p = 0.28), nor feedback framing (F(142,2) = 0.10, p = 0.90) nor the interaction effect 
between these two variables had any effect (F(142,2) = 0.20, p = 0.82). When controlling for 
the participant’s perception of the situation in terms of threat and opportunity the effect of 
dispositional risk taking disappears (n = 85). 

 
Figure 3.7: Study 3.4 – Performance feedback, framing and radical innovation

Noteworthy, the results for our variables of interest – the two experimental 
manipulations and their interaction – were unchanged. However, we observed that 
participants who perceived a higher degree of opportunity in the situation as presented to 
them, irrespective of the value on the corresponding experimental manipulation, showed a 
higher preference for radical innovation (F(84,1) = 6.97, p < 0.01).

3.6.3 Discussion

Our last study did not yield additional insight in the mechanisms underlying the 
higher preference for radical innovation in the inconsistent feedback configuration where 
social comparison is negative and attainment discrepancy is positive compared to the 
diametrically opposed inconsistent performance feedback configuration. Despite the fact 
that participants did not evaluate the success/opportunity and failure/threat situations 
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differently in term of threat and opportunity, when controlling for them we did find that the 
opportunity interpretation would make participants devote a greater amount of resources 
to radical innovation. This finding is in line with the mechanism involving opportunity 
recognition discussed in relation to Hypotheses 3.4A and 3.4B. 

However, as we did not find the interpretation we provided to affect how 
participants evaluated the situation, we cannot rule out the possibility that our manipulation 
was too weak to achieve the intended effect. It might also be the case that in combination 
the amount of detail in the scenario proved too overwhelming to process all at once, 
precluding the manipulation from extensive cognitive processing. As we did not measure 
such opportunity/threat evaluations in Study 3.3, we could not determine the strength of 
our manipulation vis-à-vis the control conditions. 

3.7 General discussion and conclusion

In this chapter, we built on and refined the treatment of performance feedback and 
the conceptualization of innovation employed in relation to it to make three contributions. 
First, we sought to explore how inconsistent performance feedback would affect decision-
makers’ allocation of resources to innovation. Inconsistent performance feedback in 
our study meant that either attainment discrepancy (realized performance versus goal 
discrepancy) or social comparison (realized performance versus salient competitor 
performance discrepancy) would result in a negative performance feedback signal, while 
the other would yield a positive one. As a second contribution, we developed hypotheses 
based on two types of theoretical mechanisms: one based on complexity reduction using 
particular decision-rules and the other being an integrative interpretation mechanism. The 
former has been used most commonly in the literature (Baum et al., 2005; Greve, 1998). 

Two different decision rules that would explain responses to inconsistent 
performance feedback were explored. Following a fire-alarm rule decision-makers would 
focus exclusively on the negative performance feedback signal, while a self-enhancing 
rule would lead to a sole focus on the positive performance feedback signal. The former 
rule assumed individuals are problem-solving oriented and strive to reduce aspiration-
performance discrepancies while the latter one sees individuals as motivated to reduce self-
threat and portray performance in a positive light (Greve, 2008; Jordan & Audia, 2012). 

We noted that both of these decision rule explanations assume different possible 
configurations of inconsistent feedback to have a symmetrical effect. Inconsistency, no 
matter the actual underlying configuration of performance feedback signals, would have 
the same impact on the (relative) level of (radical) innovation. Moreover, following Gavetti 
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et al. (2012) we pointed out that interpretation of what the performance feedback signals 
convey in conjunction does not seem to matter in such an explanation. 

To address these issues we presented an integrative interpretation mechanism 
linking performance feedback to innovation. While performance feedback theory generally 
makes predictions on what values and configurations of feedback provide the motivation 
to make changes to various organizational dimensions, focusing on how (in)consistent 
feedback is interpreted allowed us to include the recognition of opportunity and beliefs 
on the feasibility of change as well. Compared to a decision-rule approach, this mechanism 
predicts different inconsistent feedback configurations to have unequal effects on innovation 
and the relative extent of radical innovation. We argued that inconsistent feedback 
indicating an organization did better than the goal it intended to achieve while worse than 
its salient competitors would be interpreted by decision-makers as a situation offering both 
the opportunity and possibility to improve performance. The converse situation in terms of 
inconsistent performance feedback would simply be interpreted as one where opportunities 
are nonexistent and the means to achieve them in the future are not available. 

Study 3.2 provided some indication supporting the integrative interpretation 
mechanism for innovation, but the evidence did not provide full support. The level of 
innovation was found to be high in the first of the inconsistent performance feedback 
situations (positive attainment discrepancy and negative social comparison). However, 
the other case of inconsistent feedback (negative attainment discrepancy and positive 
social comparison) did not differ significantly in the exact direction implied by Hypothesis 
3.4A. Nevertheless, as the effect of inconsistency did not prove to be the same for both 
configurations as displayed in Table 3.1, a decision-rule based explanation did not fit our 
results at all. Thus, an integrative interpretation based explanation of how inconsistent 
feedback affects innovation proved to be superior over the decision-rule based ones.

Following Greve (2007), we distinguished between different types of innovation. 
Specifically, we analyzed the share radical innovation made up of the total innovation 
allocation. This provided an indication on how the study participants would balance 
radical versus incremental innovation. The former represents a major adjustment for the 
organization, and has less certain outcomes. This in contrast to incremental innovation 
which is less far-reaching and its potential consequences for the organization are more 
easily charted. By making this distinction, we addressed the fact that not all innovations are 
equally impactful (Garcia & Calantone, 2002; March, 1991). Thus, their occurrence might 
vary over particular performance feedback configurations. By bringing together this more 
detailed conceptualization of innovation and inconsistent feedback in one study we made 
a third contribution. While inconsistent performance feedback might affect the overall 
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amount of resources to be devoted to innovation, it might also affect how much of this 
amount is devoted to radical innovation. 

Study 3.3 and to a lesser extent Study 3.4 provided some indication of how 
inconsistent feedback would affect the relative balance between radical and incremental 
innovation. As predicted based on the integrative interpretation mechanism, participants in 
Study 3.3 would devote relatively more to radical innovation if feedback indicated the firm 
they would make a decision for had done better than the aspiration level yet worse than 
the competition instead of the reverse inconsistent performance feedback configuration. 
In Study 3.4 we found that providing an opportunity oriented framing of the performance 
feedback to participants, controlling for their actual evaluation in terms of threat and 
opportunity, would result in a relatively higher amount of resources being devoted to 
radical innovation relative to incremental innovation. This provided some indication as to 
the mechanism underlying our findings in Study 3.3. Nevertheless, the limitation mentioned 
in connection to Study 3.4 puts a question mark next to this finding. Again, the integrative 
interpretation mechanism proved the more fruitful one in explaining our results.

As the theoretical mechanisms we used to support our hypotheses described how 
individual decision-makers deal with performance feedback pertaining to an organization, 
we adhered to this level of analysis in our four empirical studies. In line with our intended 
contributions, our study used a survey and three scenario experiments to test the impact 
of performance feedback on innovation. We chose this approach to gain tractability on all 
components of performance feedback, resolve causal ambiguity, clearly distinguish between 
radical and incremental innovation and exclude confounding factors. In contrast to the study 
we will present in Chapter 5, the current set of studies allowed us to be certain of the fact 
that decision-makers were aware of a specific set of performance feedback signals prior to 
the decision they were asked to make. 

As a methodology, experiments have been under-utilized in the literature on 
performance feedback and neighboring behavioral perspectives while it can be a good 
source of new evidence (Gavetti et al., 2012). With our three experimental studies, we 
showed the possibilities experiments offer to test predictions on decision-making following 
performance feedback in great detail and with more precision than in other types of studies. 
Even though the decisions made by participants in these studies were hypothetical ones, 
by taking measures such as extensive pilot testing, using participants with managerial 
experience (Study 3.3, and part of the participants in Study 3.4) and biographical priming 
(Study 3.3 and 3.4) we increased the internal validity of our studies. 

We believe our study will be relevant to the field of innovation studies in general as 
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our findings can stimulate inquiry into other sources of ambiguity affecting strategic decision-
making pertaining to innovations. For instance, decision-makers deal with performance 
feedback on a regular basis (Greve, 2010). Participants in our study were aware and acted 
upon only a single instance of performance feedback. This leaves unanswered the question 
whether performance feedback if inconsistent over time has similar effects on (the type 
of) innovation as in our study. Moreover, a more longitudinal study involving repeated 
performance feedback might serve to determine if sensitivity to inconsistent performance 
feedback changes over time. 

In the next chapter (Chapter 4) we present a study on student teams playing a 
business simulation game over multiple rounds of feedback and decision-making to take into 
account developments over time. We restricted ourselves to inconsistency in performance 
feedback signals pertaining to a single dimension of performance. Further research is 
needed to determine if our findings, and the mechanism underlying them, also apply in case 
inconsistency in feedback on more than a single dimension of performance occurs. In such 
cases, issues like the ranking of performance measures (Greve, 2008) as well as the extent 
to which it remains temporally consistent in the process of evaluating realized performance 
(Jordan & Audia, 2012) come into play. Last but not least, the applicability of our findings 
to other sorts of organizational behaviors, such as mergers and acquisitions, alliances, 
investment in production resources, and other strategic changes, should be explored.
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The good, the bad, and the contradictory? A study of R&D  

decision-making following inconsistent performance feedback

4.1 Introduction

The impact of performance feedback on organizational adaptive behaviors has 
mainly been studied at the organizational level (see Chapter 2 in this dissertation). These 
studies generally relate indicators of organizational performance feedback inferred from 
organizational performance measures to organizational adaptive behaviors such as strategic 
change, investment in resources or R&D, market entry or exit, or inter-organizational 
partnerships (Baum et al., 2005; Greve, 1998). As an exception to this, Lant and Montgomery 
(1987) reported a study in which teams of decision-makers formulated explicit organizational 
goals following organizational performance feedback. However, theoretical explanations of 
the direction and magnitude of the impact of performance feedback on such behaviors often 
times revolve around decision-makers interpreting performance information and reaching 
a particular success-failure assessment (Cyert & March, 1992; Greve, 2003a; Haleblian & 
Rajagopalan, 2005; Milliken & Lant, 1991). 

Therefore, studies taking either the individual decision-maker or the team of 
decision-makers as the unit of analysis are necessary to fully understand how performance 
feedback drives organizational adaptation. In particular, given that most of the adaptive 
behaviors and decisions studied are rather consequential and therefore in practice involve 
multiple decision-makers in information rich environments (Lant & Hewlin, 2002), the team 
level of analysis is especially relevant. 

Accounting for multiple interacting decision-makers opens up an area of inquiry 
not ordinarily considered in organizational performance feedback research. In this chapter, 
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we ask whether these decision-makers might differentially interpret the same performance 
cues, especially when the performance cues are incongruous with one another – i.e. 
performance feedback is inconsistent (Greve, 1998). 

In sum, this chapter is dedicated to a study of (in)consistent performance feedback 
and its impact on adaptive behavior at the team level. Choosing this meso level of analysis 
implies assessing the effect of inconsistent feedback in a setting – a team jointly discussing 
performance and various other types of decision relevant information in the process of 
making a number of decisions – in which joint interpretation of performance feedback is a 
necessity. Specifically, we present a longitudinal empirical study of student teams involved 
in an experiential business simulation game (Markstrat). This business game is widely used 
in educational and corporate training settings and found to offer an immersive, realistic, 
and challenging simulation of marketing, as well as strategic decision making (Chen, Katila, 
McDonald, & Eisenhardt, 2010).

In this chapter we build on Chapter 3 that presented a questionnaire and three 
experimental studies on the impact of inconsistent performance feedback at the individual 
decision-maker level. The main finding emerging from this series of studies is that distinct 
configurations of inconsistent performance feedback have asymmetrical effects on the 
relative share of an investment budget participants were willing to invest in innovation 
projects. Inconsistent performance feedback turned out to be an insufficient condition to 
explain deviations in subsequent investment behavior as compared to consistent performance 
feedback situations. Rather, both inconsistency and the valence of the performance signals 
yielding inconsistent feedback need to be factored in. Thus, in Chapter 3 we concluded that 
understanding and studying how the different configurations of performance feedback that 
contain an inconsistency are interpreted is the next step in this line of research. Moving to 
a meso level of analysis implies assessing the effect of inconsistent feedback in a setting 
– a team jointly discussing performance and various other types of decision relevant 
information in the process of making a number of decisions – where interpretation of 
performance feedback is a necessity. In addition, this chapter functions as an intermediary 
step towards our organizational level study using archival data reported in Chapter 5. As 
is the case throughout this dissertation, our main interest is in the impact of inconsistent 
feedback on the willingness of decision-makers to invest in pursuing innovation.

Relevant to note at this point is that the current study covers the middle ground 
in terms of study design between the two other empirical chapters in two distinct ways. 
The current study involves identifiable teams of decision-makers. They are of similar 
size, comparable in relevant expertise and experience, and face similar decisions made 
under circumstances governed by the same basic parameters. Moreover, these basic 
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parameters developed in the same way over time for all research participants. Thus, 
instead of an individual making a single-shot decision in a rather stylized study setting as 
often the case for individual level studies taking an experimental approach like the one in  
Chapter 3 (Audia & Brion, 2007), we now come closer to decision-making in organizations. 
In such settings, decisions are often made by multiple interacting individuals who do so 
multiple times in information rich settings. In that sense, the current study comes closer to 
the generally used organization level approach described earlier (which we use in Chapter 
5). Such studies however, have no data on the people involved in decision-making on R&D. 
Therefore, controlling in great detail for the circumstances under which the decisions were 
made is not possible in such studies, nor can they offer any insight in the variance in specific 
steps and procedures along which the firms determine the amount of funds to be invested 
in adaptive behavior such as R&D. 

The current study enables comparability of and control over the empirical 
circumstances to some degree on the one hand and the generalizability advantages of 
empirical realism on the other hand. In the second place, the same sorts of benefits apply 
to the R&D decision itself. In the archival study of Chapter 5, we studied as just explained 
an amount which represented the total sum of funds invested in R&D with no regard to 
differences in how it was composed or decided upon. In the current study, procedures and 
composition of the overall R&D decision was comparable. Yet, in contrast to the one in the 
experimental studies in Chapter 3, it was not an artificially pre-constructed decision leaving 
nothing to the imagination. Rather, it involved decision-makers both devising and allocating 
what they believe to be a sufficient amount of funds to their own R&D projects. Thus, the 
R&D decision we studied was rather open-ended and thereby more realistic.

In the following section we reiterate the main predictions and arguments concerning 
the impact of (in)consistent performance feedback on our independent variable of choice 
derived from the current literature: the willingness to invest in R&D projects. In addition, 
we explore whether these predictions remain unchanged as we shift to the team level of 
analysis. Having established this transition to the team level of analysis, we describe the 
research context and procedures followed by the findings emerging from our study. Finally, 
we discuss the implications of our findings as we build towards the final empirical chapter 
in this dissertation. 

4.2 Theory and hypotheses

Following the previous chapters, we build our hypotheses using theory on 
organizational learning from performance feedback as a framework (Cyert & March, 1992; 
Greve, 2003a & 2010). To recap, this theory is built on the realization that not only does 
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strategy and organizational decision-making result in performance, performance in turn 
has a substantial effect on adaptation in strategy, subsequent decision-making and other 
organizational behaviors. Particularly, when performance is deemed unsatisfactory (i.e. 
compares unfavorably against one or more aspiration – goal – levels), the chances of such 
adaptation occurring are high. As performance increases relative to such aspiration levels 
the lower the likelihood of adaptation will become. As before, we distinguish between 
two primary sources of information that decision-makers make use of for evaluating their 
organization’s performance. These are (1) historical aspiration or attainment discrepancy: 
aggregates of past performance information and previous goal levels; and (2) social aspiration 
or social comparison: performance and/or goal levels of a selection of salient competitors 
(Greve, 1998, 2003a).

In the following, we will develop hypotheses on how performance feedback 
affects decision-making on R&D strategy by teams. As will be explained in greater detail 
in the methods section, we will test these hypotheses in the context of an experiential 
business simulation game (Markstrat). Given that in this game decisions are made by teams 
about discrete R&D investments we will pay attention to the team decision context when 
formulating our hypotheses. These hypotheses pertain to whether or not teams engage in 
R&D as well as what type of R&D they engage in. 

In Chapter 3 we distinguished between radical and incremental innovation and 
found some indication that performance feedback had distinct effects on how decision-
makers would balance their investment across these two categories of innovation (see 
section 3.5 reporting on Study 3.3). First of all, we found that the relative amount of funds 
allocated to radical versus incremental innovation was lower if feedback was inconsistent. 
Secondly, in case performance feedback indicated the firm described in the scenario was 
doing worse than intended yet better than the competitors, participants would shy away 
even more markedly from radical innovation compared to the opposite case of inconsistent 
feedback. 

In the Markstrat game, R&D projects can be geared towards a stable established 
market and to an unfamiliar, developing market. This allowed us to investigate how different 
configurations of performance feedback would impact both radical and incremental R&D 
in our current study. In contrast to the experimental set-up of Chapter 3, in the simulation 
game used in the current study, innovation investment decisions did not involve a strict zero-
sum allocation across incremental and radical (innovation) projects. Therefore, we cannot 
formulate hypotheses or draw conclusions on whether one type of innovation is preferred 
over another. Rather, we concentrate on what configurations of performance feedback 
would be differentially associated with the two types of innovation projects.
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Having outlined the main point of departure, we now move to formulating our 
baseline hypotheses before introducing inconsistency in performance feedback. As stated in 
the above, the basic mechanism underlying decision-making given particular performance 
feedback is that action follows in case performance is deemed unsatisfactory. This applies 
both when performance is unsatisfactory compared with the historical (based on aggregates 
of past performance) as well as the social aspiration level (based on performance of 
salient competitors). Moreover, empirical work on decision-making related to R&D and 
innovation has shown the magnitude of action is positively related to the extent to which 
such performance-aspiration comparisons become unfavorable (Chen, 2008; Chen & Miller, 
2007; Greve, 1998, 2003b, & 2007; Massini et al., 2005; Salge, 2011; Vissa et al., 2010)

As each of these studies was conducted at the organizational level of analysis, 
we will need to consider the applicability of the theory and findings for our purposes. The 
study by Lant & Montgomery (1987) offers a team level of analysis view on the performance 
feedback – innovation relationship. They found a negative effect of attainment discrepancy 
(performance – the historical aspiration level) on the extent to which teams in a Markstrat 
simulation would rate their R&D projects portfolio as innovative. Further team level studies 
using different dependent variables than R&D or innovation showed results in line with 
the basic performance feedback theoretical model in Markstrat simulations (Lant & Hewlin, 
2002) or other types of study designs (Amason & Mooney, 2008; Bateman & Zeithaml, 1989; 
Tuggle et al., 2010). 

Overall, these insights seem to indicate findings of the team level studies match 
those at the organizational level of analysis. Therefore, we propose the following baseline 
hypotheses with regards to the likelihood a team will invest in R&D projects (which also 
should apply for incremental as well as radical projects).

Hypothesis 4.1A: The higher performance relative to the historical 
aspiration level, the lower the likelihood a team will invest in R&D 
projects.

Hypothesis 4.1B: The higher performance relative to the social 
aspiration level, the lower the likelihood a team will invest in R&D 
projects.

Noteworthy in the team level studies on performance feedback is that very little 
attention is given to the specific way in which teams collectively interpret performance 
feedback and make joint decisions based on the feedback. Given that these previous 
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studies (Amason & Mooney, 2008; Bateman & Zeithaml, 1989; Lant & Hewlin, 2002; Lant 
& Montgomery, 1987; Tuggle et al., 2010) focused on consistent performance feedback 
only, that can be understandable. In case performance feedback is consistent, it should 
be largely self-evident whether or not the organization’s performance is satisfactory. Thus, 
the potential for differences in interpretation and evaluation of performance feedback is 
small and individual and team level interpretations should align. Given such alignment, the 
same predictions will be arrived at whether or not one would account for team member 
interactions in interpreting organizational performance feedback. While this may provide 
a logical rationale for not delving into how teams deal with sharing interpretations of 
performance feedback and what to do once a shared interpretation has been reached, when 
considering inconsistent performance feedback that rationale no longer holds. Inconsistent 
feedback, as explained in Chapter 3, involves dealing with a mixture of positive and negative 
signals regarding firm performance (Baum et al., 2005; Greve, 1998). 

Using performance-aspiration comparison arises from the desire decision-makers 
have for unambiguous signals on how they are doing, despite the complexity and ambiguity 
they are facing (Lant & Montgomery, 1987). However, inconsistent performance feedback 
reintroduces that same complexity and ambiguity to some extent in the very process that 
should get around it. Consequently, engaging in joint interpretation of performance feedback 
is no longer a straight forward exercise. Rather, when performance feedback is inconsistent 
the potential for selective attention to particular parts of the performance feedback 
increases. Moreover, within-team disagreement on where to direct attention and therefore 
whether performance feedback indicates satisfactory performance levels is likely to be the 
case. In the following we explore how this basic difference compared to single individual 
decision-making impacts the relationship between inconsistent performance feedback and 
the likelihood teams will invest in R&D projects. Furthermore, we will differentiate between 
radical and incremental R&D projects. 

Faced with inconsistent feedback, what decision-makers decide to do depends first 
of all on what sort of performance signal they are more likely to pay attention to. In Chapter 
3 we discussed the two decision rules used in previous studies acknowledging inconsistency 
in performance feedback. The two rules bring to the fore two distinct mechanisms describing 
how decision-makers would deal with inconsistent performance feedback (Audia & Brion, 
2007; Baum et al., 2005; Greve, 1998; Jordan & Audia, 2012). A fire-alarm rule involves 
attention of the decision-maker(s) being drawn to any performance signal not yet meeting 
its corresponding aspiration level. In contrast, were the decision-maker(s) to follow a self-
enhancing rule their attention would be directed towards any performance signal indicating 
its corresponding aspiration level has been achieved. In the former case, problem solving 
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driven by a desire to reduce negative performance-aspiration discrepancies is what drives 
subsequent behavior. Conversely, in the latter case inactivity resulting from an innate need 
to portray prior choices and performance in a positive light is the result.

The two decision rules depart from distinct assumptions on the sort of response 
decision-makers exhibit when faced with inconsistent performance feedback. Given the 
direction of attention on a subset of the performance signals the decision rules entail, 
subsequent adaptation of behavior is drive solely by that subset of signals to the neglect of 
other performance signals. Thus, the fire-alarm rule would involve predicting higher levels of 
R&D project investments the greater the magnitude of the negative performance-aspiration 
comparison. In contrast, the self-enhancing rule involves predicting that the greater the 
magnitude of the positive performance-aspiration comparison, the lower R&D project 
investments will be. Therefore, we propose the following two competing hypotheses:

Hypothesis 4.2A (fire-alarm rule): If performance feedback is 
inconsistent, the lower the negative performance-aspiration 
discrepancy the higher the likelihood a team will invest in R&D 
projects.

Hypothesis 4.2B (self-enhancing rule): If performance feedback 
is inconsistent, the higher the positive performance-aspiration 
discrepancy the lower the likelihood a team will invest in R&D 
projects.

 Reflecting on whether or not these two decision rules apply unproblematically to 
the team level of analysis yields a sound no. A small thought experiment indicates that 
they most probably do in case all decision-makers in the team operate following the same 
decision rule. However, once a non-trivial proportion of the team members is using the 
opposite decision rule than the majority of the team, the aforementioned potential for 
disagreement about which performance signals matter and what conclusion can be drawn 
based on them presents itself. Previous research has shown that groups of decision-makers 
are likely to be subject to the same biases and distortions in decision-making as individuals 
(Curşeu, Jansen, & Chappin, 2013; Lant & Hewlin, 2002; Meslec, Curşeu, Meeus, & Fodor 
2014). Moreover, the literature contains a number of factors that might explain whether or 
not a muddled situation in which decision-makers either explicitly or implicitly do not agree 
on what decision rule to use occurs. We discuss these and make the argument how this 
leads to divergent effects of inconsistent performance feedback on the two types of R&D 
projects.
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The innate need to portray prior choices and performance in a positive light 
underlying the self-enhancing rule is a dispositional characteristic of an individual decision-
maker (Jordan & Audia, 2012). Thus, individuals differ in the need to self-enhance and 
thereby the potential to act in accordance with the self-enhancing rule following inconsistent 
performance feedback. However, even if such a potential is present in some of the decision-
makers involved in a team dealing with inconsistent performance feedback, this does not 
necessarily imply this potential will actually affect the team’s performance appraisal process. 
In case the organizational context the team operates in contains no factors that increase self-
threat (such as employment, career, and/or reward consequences for the individual) nor the 
latitude to portray low performance positively (i.e. ambiguity, task complexity, power), self-
enhancement is unlikely (Jordan & Audia, 2012). 

The fire-alarm rule logic is based on the existence of a strict goal hierarchy in which 
each indicator of performance has a certain rank. Performance appraisal then essentially 
involves checking if the highest ranked goal is met and moving down the hierarchy until all 
relevant goals are met to the decision-maker(s) satisfaction – so called sequential attention 
to goals (Cyert & March, 1992; Greve, 1998). Given this logic, in case teams agree upon 
and operate with a predefined goal hierarchy in mind, they are more likely to use the fire-
alarm rule when facing inconsistent performance feedback. Nevertheless, this does not 
preclude self-threat nor the latitude to portray low performance positively having their 
respective effects. Neither does it preclude discussion on whether the goal hierarchy should 
be amended, whether for future performance appraisal or post-hoc while engaging in 
performance appraisal. 

 In sum, our reflection on how a team of decision-makers would deal with 
inconsistent performance feedback makes it clear that a likely scenario is that the team will 
show a mixture of reactions. Some will be driven by self-enhancement, others by sequential 
attention to goals. Moreover, these tendencies can vary over time, for instance when team 
members question prior agreements on the relative importance of goals or the organizational 
context shifts in terms of self-threat and latitude to portray performance in a certain way. 
Therefore, countervailing opinions on whether or not a high or low level of investment in 
R&D is called for may very well emerge. The result could be a compromise, meaning teams 
will settle upon making modest but not to far-reaching investment choices. Following this 
logic, they would invest in incremental but not radical R&D projects. However, based on the 
scattered discussion in the literature what role interactions between decision-makers play in 
responding to inconsistent performance feedback this line of reasoning is rather tentative. 
Even so, we believe it is useful and interesting to explore whether we can empirically confirm 
this logic. This yields our final two, explorative hypotheses for this chapter:
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Hypothesis 4.3A: Inconsistent performance feedback results in a 
higher likelihood teams will invest in incremental R&D projects.

Hypothesis 4.3B: Inconsistent performance feedback results in a lower 
likelihood teams will invest in radical R&D projects.

4.3 Methods

 We tested our hypotheses in the context of a Markstrat simulation game involving 
492 undergraduate students allocated to 100 teams at a Dutch University during the 2011 
and 2012 autumn semester. 51.1% of these students were male, 98.2% were Dutch, and on 
average they were 21.8 years old (SD=3.0). Markstrat is a longitudinal experiential computer 
simulation in which participant teams functioned as the Top Management Teams of firms 
that competed in an oligopolistic market. In that role, they made decisions in a broad range 
of marketing and strategy domains including Research and Development. They received 
extensive information on their own performance and state of affairs and in lesser detail 
on that of their competitors at the beginning of each decision round. Using the resources, 
information and decision latitude available, they attempted to outmaneuver their rivals, 
gain a competitive edge, and perform well. 

For these students, Markstrat served as a framework for the illustration of 
concepts, mechanisms and insights taught in an Organization Theory course20. Participation 
in Markstrat counted towards course credit. Furthermore, the best performing teams 
received public acknowledgement during debrief lectures. In addition, students needed 
to maintain a mandatory learning log stimulating them to continuously reflect upon their 
in-game decision-making and performance. These circumstances resulted in a substantial 
degree of immersion and perceived realism on part of the students.

 Experiential simulations have several advantages as a research tool (Chen et 
al., 2010). First, they generate extensive and comprehensive data on the actions of all 
participants. In contrast to the typical archival study (such as the one reported in Chapter 
5), we are not constrained by data availability and comparability concerns. Second, the 
longitudinal nature of the simulation game allows for studying evolution of the firm over 
time and thereby gaining more accurate insight in terms of causality. Third, the standardized 
structure and pre-configured scenarios preclude the introduction of confounding variance 
as a result of exogenous shocks and government interventions which might occur in real life. 
While the degree of control over circumstances and confounding factors is not as high as in 
an experimental set-up (like we used in Chapter 3), experiential simulations allow for better 

20 The course did not cover the specifi c theories and hypotheses discussed in our theory secti on.    The course did not cover the specific theories and hypotheses discussed in our theory section.   
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isolation of the phenomenon of interest than archival or survey methods most commonly 
used for studying performance feedback (see Chapter 2).

 Markstrat itself has a number of characteristics that make it a logical choice for our 
research purpose. First of all, teams receive performance feedback that is comparable across 
time. Furthermore, this feedback is fully comparable to similar values provided for each of 
the firm’s competitors facilitating social comparison. Secondly, the game allows for a variety 
of strategic behaviors, including investing in specific R&D projects. This allows us to test a 
range of models involving R&D indicators to further explore the impact of (in)consistent 
performance feedback. Thirdly, while each Markstrat game starts from similar conditions21, 
rather different outcomes can emerge over time as a result of complex interactions among 
the competing firms and with the simulated business environment. This makes the results 
of competition unpredictable, just as these are in real industries. Fourth, Markstrat was 
developed on a foundation of extensive theoretical and empirical research (e.g. Larréché & 
Gatignon, 1998) which motivated usage in prior research on decision-making and strategy 
(Chen et al., 2010; Lant & Montgomery, 1987; Lant & Hewlin, 2002; Lant & Hurley, 1999). 
This body of research has shown Markstrat provides an accurate picture of competition. 

Even so, Markstrat does restrict competitive action in a number of ways. Firms 
cannot acquire other firms, enter in markets other than the Vodites market22, or engage in 
alliances. Moreover, all actions taken have a uniform, single round, feedback loop while in 
reality strategic moves differ in the time it takes to implement them and observe results. 
Nevertheless, this last characteristic of the simulation did have an important advantage for 
our specific research purpose. Unlike the average archival data study (such as Chapter 5), we 
can be more confident in assuming that the time lag from performance feedback to actual 
behavior is one unit of time (i.e. one decision round). 

4.3.1 Research setting: Markstrat

 Students used version 5 of Markstrat. The Markstrat environment was composed 
of firms competing in an industry. In turn, this industry included two different product 
markets: Sonites and Vodites. Both markets involved durable consumer goods described in 
rather generic terms. While the Sonite market was an established one with five well-defined 
customer segments, the Vodite market was new and had three emerging segments that 
were still unstable and disorganized. Preferences in the Sonites market were set. In contrast, 

21 In case one chooses the same scenario. In our case, the course lecturers used the standard scenario (F5M2A0 for  In case one chooses the same scenario. In our case, the course lecturers used the standard scenario (F5M2A0 for 
5-team industries and F6M2A0 for 6-team industries) which provides different but balanced initial firm situations. 
To illustrate Neo-Institutional Theory, in round 4 out of 7 a new regulation enforced with fines requiring all teams 
to make changes to one of their products was introduced.

22 See section 4.3.1. for further explanation on the Markstrat markets.
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they were unpredictable in the Vodites market. Moreover, little information on this latter 
market was available from the outset as it did not even exist until a product was introduced 
by one of the firms. Teams made decisions on a number of aspects which were subsumed 
under five broad categories: brand portfolio, marketing mix, sales force, R&D, and market 
research.

 A typical Markstrat industry has 4-6 firms and runs 5-12 rounds of competitive 
action. The 492 students participating in the course were allocated to 19 industries, 14 of 
which had 5 firms and the remaining 5 industries had 6 firms23. 4 out of the 100 teams had 
four members and 7 had six members while the remaining teams had five members each. 
All industries ran for seven decision rounds. Prior to the first decision round, students were 
asked to read the instruction manual and received a comprehensive briefing. Each decision 
round would run for 72 hours. Teams would meet at one of the university’s computer labs to 
discuss and make their decisions. Support from lecturers was available by e-mail and during 
weekly office hours. Decision rounds were run in consecutive weeks24. 

Students would self-organize into teams and the resulting teams were allocated 
to industries by the course lecturers independent of the study we report here. Each round, 
they received a newsletter which contains public reports on the stock market, economic 
variables (such as inflation and GNP growth rates), and performance indicators for all firms. 
Next to these readily available information sources, teams could purchase a number of 
market research studies. Included among the possibilities for these studies are inquiries 
into pricing, product introductions and modifications, R&D expenditures, benchmarking, 
customer surveys and so on. Hence, teams were able to generate sufficient information to 
aid them in decision-making. As the first two rounds mainly serve to familiarize the students 
with how the game works, we only derived dependent variables based on decision-making 
from round 3 onwards. 

4.3.2 Data and measurement

Dependent variables: Teams made decisions on discrete R&D projects within 
Markstrat. For either the Sonite or Vodite market, they were able to decide whether to 
redevelop one or more existing products or to develop one or more entirely new ones. They 

23 From the 2012 batch of students, there were a number of students that decided to drop the course in the fi rst  From the 2012 batch of students, there were a number of students that decided to drop the course in the first 
week of classes. As a result, industry 19 had two firms not managed by students. Data from this industry were left 
out of the analyses since the competitive dynamics in this industry would be impacted strongly by this deviation.

24 For the 2011 batch, a two-week interval in between round 3 and 4 occurred as a result of the midterm break.  For the 2011 batch, a two-week interval in between round 3 and 4 occurred as a result of the midterm break. 
Due to a change in scheduling procedure at the university, the 2012 batch did not have such an interruption. 
Furthermore, the first three rounds in 2012 were run in two weeks. Given these discrepancies, we checked whether 
our models and results applied to both batches in the same fashion as explained in section 4.3.3.
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could submit an on-line request to estimate the expected costs of conducting a specific R&D 
project which was rather error prone (20% margin) or allocate funds to a feasibility study 
(which would provide an accurate estimate at the expense of a one round delay). Given the 
fashion in which these decisions are made, the amount of funds invested is rather secondary 
to whether or not R&D is done. Furthermore, exploration of the data indicated variance in 
the amount invested in R&D is rather small. Thus, as our first dependent variable, we used 
a binary variable – R&D – indicating whether or not R&D was conducted at all. We believe 
this first dependent variable provides insight into whether or not teams felt engaging in R&D 
presented a proper strategic response to their performance feedback situation.

Four teams would not vary in terms of investing in R&D in any of the rounds we 
studied. Closer inspection of the data revealed different reasons for this being the case. 
The game data for three teams show no decisions were taken in the rounds we based 
on analyses on. Markstrat automatically updates most of the budget allocations, adjusts 
production quantities and so on within particular bounds. This simulates tactical decisions 
taken at lower organizational levels and procedures to deal with minor degrees of volatility in 
demand manufacturers of durable goods in most industries have in place. The disadvantage 
of this is that teams can upload their decisions without any intervention or attention from 
their side. The three team’s game data shows a pattern that is consistent with this kind of 
behavior. A fourth team continuously invested substantial amounts in R&D for the Vodite 
market, continuing the project even though it was finished. Again, this suggests a pattern 
of game activity consistent with the absence of human activity for some of the decision 
periods.  We excluded these four teams from the analyses. 

As a second and final dependent variable, we constructed a multinomial variable 
to investigate what sort of innovation strategy the team followed. This variable – R&D 
Strategy – could take three values: no investment in R&D (0), R&D exclusively in Sonite 
products (1), or R&D in both Sonite and Vodite products or Vodite products only (2). This 
measure resembled the radical innovation measure of Chapter 3. A value of 1 would indicate 
incremental innovation, while a value of 2 on this variable would indicate at least some 
degree of radical innovation. 

As described earlier, the Vodite market was a novel, unfamiliar, unstable market. 
Developing products for the Sonite market involved mostly assessing discrepancies 
between current product characteristics and the rather stable wishes of well-understood 
customer segments. Moreover, the underlying technology of the products in this market 
was stable and well-understood. As such, developing products for the Vodite market can 
be characterized as radical innovation, while developing for the Sonite market represents 
incremental innovation. Again, we excluded the four teams who did not vary their R&D 
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behavior over time. Alternatively, we could have calculated the proportion of R&D spending 
devoted to Vodite products. We believe our current multinomial specification is preferable 
over the proportion measure as this would require excluding about 1/3 of our observations 
by virtue of no R&D having been conducted in that decision round. Secondly, exploration of 
the amount invested in Vodite product revealed a pattern of either 0% or 100% for over 2/3 
of cases in which a non-zero amount was spent on R&D. Thus, R&D strategy seems to be a 
rather coarse-grained behavior properly captured by our second dependent variable.

Independent variables: We chose to use the stock price index as the performance 
metric for all our performance feedback measures. We did so since students were told by 
the course lecturers and read in the Markstrat documentation that this was the primary 
and most encompassing performance measure. Two performance discrepancy measures, 
following common practice in the literature (Greve, 2003a; Baum et al., 2005), were 
calculated using the game data. First of all, we calculated Social Performance Discrepancy by 
subtracting the average stock price index of all other teams in the industry from the stock 
price index of a focal team. Historical Performance Discrepancy was calculated by subtracting 
the previous round’s stock price index from the current round’s. For these two measures, 
positive values indicate performance at levels superior to a reference value assumed to 
be salient and relevant, while negative values indicated performance was inferior to such 
reference levels.

Control variables: First, we included the lagged dependent variable. For Innovation 
Strategy this meant including two binary variables: incremental and radical R&D. This allowed 
us to control for strategic momentum. Second, we controlled for the available budget (in 
million $ units) a team had. With this control variable we captured the influence of potential 
differences in slack resources. Moreover, we controlled for the total amount (in million $ 
units) allocated to innovation by the competing teams in the previous decision round. This 
third and last control variable allowed us to control for imitation effects.

4.3.3 Analytical approach

 As described earlier, our data is characterized by a multi-level structure. We have 
data on performance and decisions made by teams of decision-makers (n=90) at consecutive 
discrete moments in time (5 decision rounds) within a given environment (18 industries). 
Beyond that, the teams were composed of multiple individuals. Our unit of analysis is the 
team’s decision at time t given performance feedback resulting from their and the competing 
team’s decisions in interaction with the environment at t-1. To avoid simultaneity we lagged 
our independent variables by one decision round. Thus, performance feedback discerned 
from the results of decisions at t-1 would drive decision-making at t. 
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In choosing the appropriate modeling approach, we considered whether industry 
would be correlated with the error term in our equations. Given that the characteristics of the 
industries were the same for all teams by virtue of using the same scenario parameters, we 
did not expect this to be relevant. Given that teams of students received similar instructions, 
materials and entered the environment at the same time, there was no reason to expect 
particular teams would be more or less inclined to engage in (a particular kind of) R&D given 
identical game circumstances. We did however expect that R&D behavior would differ from 
one round to the next. During earlier rounds we expected teams to conduct more R&D while 
during later rounds they would be less likely to do so. Therefore, we included decision round 
fixed effects in our models. For the R&D models we used logistic time series regression and 
for the R&D Strategy models we used multinomial logistic regression. In the multinomial 
models we cluster standard errors within teams to account for the fact that these were 
correlated.

To obtain interpretable coefficients, we divided historical and social performance 
discrepancy by 100 before any additional procedures. We splined the performance 
feedback variables prior to inserting them into our regressions. Following common practice 
in performance feedback studies (Greve, 2003a), we included two coefficients for each 
performance feedback variable. The first takes the value of the non-splined variable if this 
is smaller than 0, and 0 otherwise. The second takes the value of the non-splined variable 
if this is greater than 0, and 0 otherwise. Effectively, for each of the discrepancy variables 
we model the negative and positive range of values using separate variables. The first 
describes the effect on the dependent variable for an increase in performance towards the 
as yet not attained comparison level. The second does the same, but then for an increase 
in performance beyond the already attained comparison level. As we aim to investigate 
the effect of inconsistent performance feedback as opposed to consistent performance 
feedback, we also calculated the interactions between the four performance feedback 
variables included in the model (Baum et al., 2005). For each observation, three of these will 
take a value of 0 as two of the underlying values that are multiplied to yield the performance 
feedback interaction variables are zero as a result of the splined regression approach.

Since we pooled data from two academic years, we used Chow test procedures 
to confirm whether this was warranted. In particular, we tested whether there were any 
significant differences between these two batches of data in terms of the effects we were 
interested in. Our testing procedure consisted of two steps. First, we conducted a -2 log-
likelihood test between the pooled model and one in which all coefficients were interacted 
with a batch indicator variable and the batch indicator was added as an additional variable. 
In the second step, for each variable in the model we performed a Wald test with equality 
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between the 2011 and 2012 coefficients as the null hypothesis. For the R&D models, we did 
not find any indication of differences between the two batches of data. For the R&D Strategy 
models, there were minor differences. Nevertheless, these did not impact the interpretation 

of the findings as presented in the following25.

4.4 Results

Table 4.1: R&D modelsa

Model 1 Model 2 Model 3

Constant -0.16 (0.31) -0.78† (0.43) -0.87† (0.46)

R&D expenditures competitorst-1 (M$) -0.00 (0.02) -0.01 (0.02) -0.01 (0.02)

Available budget (M$) 0.02 (0.02) 0.04 (0.03) 0.04 (0.03)

R&Dt-1 0.82** (0.24) 0.87*** (0.25) 0.87*** (0.25)

Round fixed effects Included Included Included

Historical performance discrepancy (<0) 0.65* (0.26) 0.32 (0.51)

Historical performance discrepancy (>0) 0.25** (0.09) 0.25* (0.13)

Social performance discrepancy (<0) -0.14** (0.05) -0.16* (0.06)

Social performance discrepancy (>0) -0.04 (0.04) -0.08 (0.07)

Historical (<0) * Social (<0) -0.04 (0.07)

Historical (<0) * Social (>0) 0.14 (0.21)

Historical (>0) * Social (<0) 0.01 (0.07)

Historical (>0) * Social (>0) -0.00 (0.02)

Model Wald χ2 86.21*** 92.57*** 91.31***

∆ -2LL 22.26*** 0.80

N 450 450 450
a Standard errors in parentheses; *** p<0.001; ** p<0.01; * p<0.05; † p<0.10

All models using R&D as a dependent variable are displayed in Table 4.1. Model 4.2 
shows superior fit. It showed significantly better fit to the data than Model 4.1 containing 
only control variables while it fit the data equally well as Model 4.3. The interaction 

25 These results are available upon request from the authors.
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coefficients inserted in Model 4.3 to account for the hypothesized effect of inconsistent 
feedback turned out to be uninformative in explaining whether or not teams would engage 
in R&D in Markstrat. Model 4.2 indicates that the higher the stock price index was relative to 
previous rounds’ as indicated by the two coefficients for historical performance discrepancy, 
the more likely it was that a team would engage in R&D. Teams with a stock price index 
lower than their competitors were more likely to engage in R&D the more unfavorable 
this comparison as the social performance discrepancy (<0) coefficient shows. The control 
variables indicate that once a team engages in R&D it is rather likely to do so the following 
round as well. Furthermore, there was some indication that the higher the budget available 
to a team was, the more likely it would be for them to engage in R&D. Last, the decision 
round fixed effects (not displayed) indicated that engaging in R&D was more likely in round 
4 and less likely in rounds 6 and 7 than it was in round 3. 

Figure 4.1 displays the likelihood of engaging in R&D as a function of the two 
performance feedback signals. In logistic regression models, the strength and direction of 
effects associated with changes in an independent variable depend on the values of all other 
variables in the model (Hoetker, 2007). To capture this contingency in our presentation of 
the results we estimated the probability of observing the event (in our case whether the 
team invested in one or more R&D projects) across all actually observed values for the 
other variables in the model, hereby improving on the common practice of setting all other 
variables at their mean. The latter can be problematic because the mean ignores the actual 
dispersion of values and because in the case of a categorical variable the mean tends to 
be a value for which the variable is not defined (Bowen & Wiersema, 2004; Long & Freese, 
2006). 

We performed Bonferroni post-hoc tests on each performance discrepancy graph 
to test whether the in- or decrease was significant throughout. For historical performance, 

save for the difference between -3 SD (P = 0.03) and -2 SD (P = 0.09;  = 2.76, p = 0.58) each 
increase proved significant. This further supports our interpretation of the corresponding 
coefficients displayed in Model 4.2. As expected, for social performance discrepancy the 
pattern of decreasing probability of engaging in R&D as shown in the figure was only 
significant in the negative range of this performance feedback signal. Bonferroni post-hoc 

test lend evidence to this: from -2 SD (P = 0.82) to -1 SD (P = 0.67;  = 26.14, p < 0.001), as 

well as from -1 SD to 0 (P = 0.49;  = 10.73, p < 0.001). 

Summarizing our findings on how performance feedback affected whether or not 
teams would engage in R&D, the main observation is that inconsistency in feedback did 
not play a role at all. The fact that lagging behind the average performance of other teams 
stimulated teams to engage in R&D did not surprise us and lends evidence to Hypothesis 
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4.1B. However, that teams would be more inclined to engage in R&D the higher their 
performance relative to their previous period’s performance contradicts Hypothesis 4.1A as 
well as the theories and findings this hypothesis was based on (Lant & Montgomery, 1987). 
An obvious explanation would be that this is due to the team having a higher available 
budget as their performance increased. Nevertheless, as we controlled for differences in 
available budgets, another explanation is required. A threat-rigidity perspective might yield 
an explanation. Perhaps participants interpreted a decline of their stock price index as a 
signal they should refocus their existing products and reinforce their efforts to make those 
successful instead of taking the riskier approach of developing new ones.
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Figure 4.1: Likelihood of engaging in R&D as a function of performance feedback

Table 4.2A and 4.2B display the models we estimated for R&D Strategy. As these 
were multinomial models, the Table 4.2A displays three sets of coefficients for each model. 
The first column represents the influence of the independent variables included on the 
likelihood of engaging in incremental R&D (Sonite R&D only) as compared to not engaging in 
R&D. The second column represents the influence of the same set of independent variables 
on the likelihood of engaging in radical R&D (Sonite and Vodite R&D or Vodite R&D only) 
again as compared to not engaging in R&D. We also ran additional multinomial models with 
incremental R&D as the reference category to compare the likelihood of engaging in radical 
instead of incremental R&D as well. These models are displayed in Table 4.2B. Combined, 
Table 4.2A and 4.2B allow for a full picture under what performance feedback circumstances 
one particular R&D strategy was preferred over each of the other two choices that were 
available to the teams. 
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Table 4.2B: R&D strategy models continueda

  Model 4B Model 5B Model 6B

  R&D Strat = 2 R&D Strat = 2 R&D Strat = 2

Constant -0.55 (0.46) -0.77 (0.67) -0.81 (0.71)

R&D expenditures competitorst-1 (M$) -0.01 (0.02) -0.01 (0.02) -0.01 (0.02)

Available budget (M$) 0.04 (0.03) 0.08 (0.05) 0.08 (0.05)

R&D strategyt-1 = 1 (Sonites R&D only) 0.05 (0.38) 0.07 (0.39) 0.07 (0.39)

R&D strategyt-1 = 2 (Son & Vod R&D) 1.51*** (0.35) 1.52*** (0.34) 1.51*** (0.35)

Round fixed effects included included included

Historical performance discrepancy (<0) 0.38 (0.44) 0.45 (0.69)

Historical performance discrepancy (>0) -0.08 (0.16) -0.02 (0.16)

Social performance discrepancy (<0) -0.02 (0.08) -0.03 (0.11)

Social performance discrepancy (>0) -0.04 (0.05) 0.02 (0.10)

Historical (<0) * Social (<0) 0.02 (0.09)

Historical (<0) * Social (>0) 0.15 (0.23)

Historical (>0) * Social (<0) 0.02 (0.08)

Historical (>0) * Social (>0) -0.02 (0.02)

Pseudo-R2 0.17 0.20 0.20

∆ -2LL 28.34*** 2.15

N 450 450 450
a Standard errors in parentheses; *** p<0.001 

Looking at model fit, Model 4.5 showed better fit than Model 4.4 which contained 
only control variables. Model 4.6 had a marginally higher pseudo-R2, yet the -2 log-
likelihood test was insignificant indicating Model 4.6 did not fit the data better than the 
more parsimonious Model 4.5. Again, we found evidence that inconsistency in performance 
feedback did not seem to play a role in decision-making on R&D projects in the Markstrat 
environment. Model 4.5A and 4.5B indicated that performance feedback drives most 
strongly whether any type of R&D was preferred over no R&D at all. Here we see, especially 
for radical R&D (second column Model 4.5A), a similar pattern as for the R&D models 
reported earlier in Table 4.1. Performance feedback did not seem to affect the preference 
for radical R&D versus incremental R&D (Model 4.5B). The only variable affecting preference 
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for radical R&D over incremental R&D proved to be whether the team had chosen for radical 
R&D the previous round – which indicates strategic momentum creates some degree of 
path dependency. Moreover, the same applied to whether radical R&D was chosen over 
no R&D at all. Furthermore, there was some indication the higher the available budget of 
a team was, the greater the preference for radical R&D over no R&D at all. Looking at the 
time fixed effects we saw a consistent pattern of strategic preferences across our models. In 
the fourth round teams would prefer incremental and radical R&D over no R&D at all, while 
during rounds 6 and 7 they would exhibit exactly the opposite preference. No differences in 
preference for radical over incremental R&D over time could be discerned. 

The likelihood that a team would prefer radical R&D over no R&D at all is displayed 
in the top panel of Figure 4.2. We controlled for the actual values of the other variables in 
the model at corresponding ranges of performance feedback for the previously discussed 
reasons. We performed Bonferroni post-hoc tests to determine which segments of the two 
functions displayed captured significant differences. For historical performance discrepancy, 

a significant increase from -2 SD (P = 0.03) to -1 SD (P = 0.12;  = 22.72, p < 0.001) and from 

-1 SD to 0 (P = 0.33;  = 11.47, p < 0.01) was found. For social performance discrepancy, a 

significant decrease was found from +2 SD (P = 0.18) to +3 SD (P = 0.13;  = 7.20, p < 0.05). 
The bottom panel in Figure 4.2 displays the likelihood of a team preferring incremental R&D 
over no R&D at all controlling for the actual values of the other variables in the model 
at particular ranges of performance feedback. Bonferroni post-hoc tests of the different 
intervals indicated that for both historical and social performance discrepancy, none of the 
probability changes were significant. 

When comparing the two panels in Figure 4.2, the most noticeable aspect is that 
the figures show identical patterns. There is one difference, and this is that the slopes of 
the curves for incremental R&D are less steep than for radical R&D. In addition, the one for 
radical R&D resembles quite closely the one for overall R&D based on Model 4.2 in Figure 
4.1. It seems that the earlier findings on R&D camouflage a more nuanced relationship 
between performance feedback and different R&D strategies. Evidently, performance 
feedback is more strongly related to radical R&D. Moreover, radical R&D seems exclusively 
a problem-driven phenomenon compared to incremental R&D.

Since we did not find any effects of inconsistent performance feedback contrary 
to having found these in Chapter 3 begs the question why this is the case. The objectively 
derived performance feedback may or may not be the impression the team had when 
making their R&D decisions. As discussed in our theory section, it is not unlikely that teams 
dealing with inconsistent performance feedback would not agree on what the decision 
round’s performance signals the Markstrat game offers them imply, let alone what sort of 
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R&D strategy would fit with their performance appraisal. Perhaps inconsistent feedback 
made it difficult for the team members to get a proper sense of how their performance 
compared to their historical respectively social aspiration levels. 
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Figure 4.2: Likelihood of radical (top panel) and incremental (bottom panel) R&D  
as a function of performance feedback

In analyses that follow, we investigated exactly that issue using questionnaire data 
collected in between each decision round. First, we determined how objective historical 
and social performance feedback affected the extent to which the team members correctly 
perceived the historical performance feedback signal. Second, we did the same for the social 
performance feedback signal. Our dependent variable in each case concerns the percentage 
of team members whose evaluation of their Markstrat firm’s performance as reported in an 
individual questionnaire matched the game data. Historical performance feedback accuracy 
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was based on the percentage of team members correctly perceiving their stock price was 
lower, equal or higher as compared to the round before. Social performance feedback 
accuracy was based on the percentage of team members correctly perceiving if their ranking 
in terms of stock price index was lower, equal or higher as compared to the round before.In 
the following we present two sets of analyses relating these two dependent variables to the 
objective performance feedback. We control for the available budget – which might distract 
the participants away from the objective performance feedback – and the decision round. 
With regards to interpretation of the results, note that for historical performance feedback 
accuracy the focal signal was objective historical performance feedback making objective 
social performance feedback the non-focal signal. For social performance feedback accuracy, 
this is the other way around.

Table 4.3: Historical performance feedback accuracy modelsa

  Model 4.7 Model 4.8 Model 4.9

Constant 61.17*** (6.74) 51.12*** (7.88) 45.98** (8.14)

Available budget (M$) 1.41* (0.44) 0.17 (0.56) -0.13 (0.56)

Round dummies Included Included Included

Historical performance discrepancy (<0) -15.26*** (3.76) -24.69** (7.20)

Historical performance discrepancy (>0) 12.02*** (1.59) 15.63*** (2.29)

Social performance discrepancy (<0) -0.95 (0.93) -1.59 (1.15)

Social performance discrepancy (>0) 0.86 (0.75) 3.98*** (1.10)

Historical (<0) * Social (<0) -0.76 (0.99)

Historical (<0) * Social (>0) 1.97* (0.80)

Historical (>0) * Social (<0) -1.63 (1.18)

Historical (>0) * Social (>0) -0.78** (0.22)

Model Wald χ2 21.88*** 101.61*** 118.38***

∆ -2LL 82.07*** 15.64**

N 475 475 475
a Standard errors in parentheses; *** p<0.001; ** p<0.01; * p<0.05

Table 4.3 displays the Tobit models we estimated for the percentage of team 
members correctly perceiving their firm’s historical performance feedback. The model fit 
statistics show, contrary to our earlier analyses in this chapter, that Model 4.9 including the 
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inconsistency indicators best explains the data. Also, in each of the models the round fixed 
effects indicate teams become less accurate in their perceptions of historical performance 
feedback over time. Figure 3 (top panel) displays the findings from Model 4.9 graphically. As 
a 3-dimensional surface plot did not yield a clear picture, a number of slices of this surface 
are displayed in a two-dimensional plot. The different lines represent the relationship 
between objective historical performance feedback and accuracy of perceiving historical 
performance feedback across different levels of social performance feedback. 
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Figure 4.3: Historical (top panel) and social (bottom panel) performance feedback  

accuracy of perception as a function of performance feedback
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Figure 4.3 (top panel) indicates that the closer objective historical feedback was to 
0, the less accurate the team members’ perceptions would be. Given that the differences 
here are slim, the likelihood they will stand out to the team members is low. Noteworthy 
is that teams that outperformed other teams by a substantial margin (social performance 
discrepancy at +2 SD) would not become more accurate in their perceptions the further 
from no change in objective historical performance feedback (0) they would be. Rather, 
their perception accuracy was linearly related to objective historical performance feedback. 
Teams were most accurate about their historical performance feedback in two distinct cases. 
In the one case they did rather badly compared to the previous period (-2 SD historical 
performance discrepancy) and social performance feedback was neutral (0) or consistent (-2 
SD and -1 SD). Or they did rather well compared to the previous round while simultaneously 
lagging behind their competitors (historical +2 SD and social -1 SD or -2 SD; historical +1 
SD and social -2 SD). A provisional conclusion that can be drawn from these results is that 
when a non-focal performance signal (i.e. social performance discrepancy) is inconsistent 
with a focal one (i.e. historical performance discrepancy), it enhances accuracy in case the 
focal signal is neutral or positive while it decreases accuracy when the focal signal is very 
negative.

Table 4.4 displays the Tobit models we estimated for the percentage of team 
members correctly perceiving their firm’s social performance feedback. The model fit 
statistics show that Model 4.12 including the inconsistency indicators provides a marginally 
better fit to our data than Model 4.11. Also, in each of the models the round fixed effects 
indicate teams become more accurate in their perceptions of social performance feedback 
over time. Figure 4.3 (bottom panel) displays the findings from Model 4.12 graphically. As a 
3-dimensional surface plot did not yield a clear picture, a number of slices of this surface are 
displayed in a two-dimensional plot. The different lines represent the relationship between 
objective social performance feedback and accuracy of perceiving social performance 
feedback across different levels of historical performance feedback. 

Compared to the accuracy of perceiving historical performance feedback, the figure 
shows far lower levels of accuracy in perceiving social performance feedback. Even so, the 
patterns displayed are rather similar. Again, the closer to zero objective social performance 
feedback would be the less accurate the teams’ perception thereof would be. Given that 
the differences here are slim, the likelihood they will stand out to the team members is low. 
Additionally, a positive linear relation between objective and perceived social performance 
feedback instead of v-shaped relation applies in case the non-focal performance signal is 
neutral (0 on historical performance discrepancy). As to inconsistency between the two 
objective performance signals, we found exactly the opposite as for historical performance 
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feedback accuracy. Inconsistency with historical performance feedback increased the 
accuracy of perceiving negative objective social performance feedback (+1 SD and +2 SD 
historical performance discrepancy) and decreased the accuracy of perceiving positive 
objective social performance feedback (-2 SD historical performance discrepancy).

Table 4.4: Social performance feedback accuracy modelsa

  Model 4.10 Model 4.11 Model 4.12

Constant 31.01*** (7.17) 45.68*** (9.15) 53.66*** (9.53)

Available budget (M$) -0.77† (0.69) -1.34* (0.65) -1.16† (0.66)

Round dummies Included Included Included

Historical performance discrepancy (<0) 16.35*** (4.69) 33.54*** (9.15)

Historical performance discrepancy (>0) -5.66** (1.85) -10.43*** (2.73)

Social performance discrepancy (<0) 0.07 (1.01) 2.32† (1.27)

Social performance discrepancy (>0) 2.05* (0.82) 0.30 (1.27)

Historical (<0) * Social (<0) 2.78* (1.18)

Historical (<0) * Social (>0) -1.81† (0.97)

Historical (>0) * Social (<0) -2.52† (1.38)

Historical (>0) * Social (>0) 0.55* (0.28)

Model Wald χ2 17.89** 37.01*** 46.92***

∆ -2LL 20.44*** 9.47†

N 475 475 475
a Standard errors in parentheses; *** p<0.001; ** p<0.01; * p<0.05; † p<0.10

In combination, our accuracy findings fit with a rather nuanced view on how teams 
of decision-makers process inconsistent performance feedback. Rather than using positive 
performance signals as an excuse to neglect negative performance signals (as proposed 
by the self-enhancing rule), and thereby be less accurate in perceiving the negative signal, 
decision-makers attention was selectively heightened by inconsistency in performance 
feedback. For evaluating performance trends of their own firm, decision-makers would 
become more accurate in case the second signal was inconsistent and negative while the 
opposite applied to the accuracy in evaluating their performance relative to the other 
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firms they were competing with. In the latter case, they would be more accurate when 
the inconsistency involved a positive non-focal performance signal. As such, inconsistency 
is instrumental to bringing to the decision-makers’ attention that their firm lags behind its 
competitors yet obfuscates negative performance trends to some extent. In the next and 
final section of this chapter, we discuss the theoretical implications of these findings in 
greater detail and connect them to our main findings.

4.5 Discussion and conclusions

 At the outset of this chapter, we observed that the impact of performance feedback 
on organizational adaptive behaviors has mainly been studied at the organizational level 
(Baum et al., 2005; Greve, 1998). In the light of theoretical explanations of the direction 
and magnitude of the impact of performance feedback on such behaviors revolving around 
decision-makers interpreting performance information and reaching a particular success-
failure conclusion (Cyert & March, 1992; Greve, 2003a; Haleblian & Rajagopalan, 2005; 
Milliken & Lant, 1991), attention to lower levels of analysis is needed. As in practice the 
decision leading to the aforementioned adaptive behaviors are made by multiple decision-
makers in information rich environments (Lant & Hewlin, 2002), we set out to study the 
influence of performance feedback on team level decision-making regarding investment 
in innovation. In particular, we focused on inconsistent performance feedback which was 
shown to have an impact on decision-making regarding innovation investment in Chapter 
3 yet has not received much research attention thus far in the literature. As we argued in 
our theory section, if performance feedback is inconsistent the potential for disagreement 
between team members on what the performance feedback actually says and what actions 
are appropriate responses to the feedback is high.

We reported a longitudinal empirical study of teams of students involved in an 
experiential business simulation game (Markstrat). This business game is widely used in 
educational and corporate training settings and found to offer an immersive, realistic, and 
challenging simulation of marketing, as well as strategic, decision-making (Chen et al., 
2010). Moreover, teams were able to devote funds to new product development for an 
existing, well-understood market or for an emerging, ambiguous market. This allowed us to 
once more apply the dichotomy between incremental and radical innovation employed in 
Chapter 3. 

Our findings indicate that the presence of inconsistency in performance feedback 
did not impact whether teams would invest in R&D projects or whether they would invest 
in a specific type of project. In effect, adding inconsistency in performance feedback to 



 | 129  

the standard performance feedback model (Greve, 2003a) made no difference in terms 
of variance explained. Therefore, we cannot draw any conclusion as to hypotheses 4.2A, 
4.2B, 4.3A and 4.3B on the impact of inconsistent feedback. This is unfortunate, as we 
cannot judge whether the team as a decision-making unit would deal in a different fashion 
with inconsistent feedback than individuals would. The question whether the potential 
for differences in interpretation of performance signals and opinions on performance 
appraisal is higher when performance feedback is inconsistent remains unanswered. For 
now, we cannot say much about the applicability of the fire-alarm and self-enhancing rule 
to how organizational performance feedback relates to adaptive behavior at the team level. 
Furthermore, whether this would result in a comprise between the decision-makers and a 
preference for incremental R&D (Hypotheses 4.3A and 4.3B) is another unresolved issue.

As to the baseline hypotheses, our evidence leads us to reject Hypothesis 4.1A 
predicting that the likelihood of engaging in (any kind of) R&D projects would decrease 
the more favorable current performance compares to previous levels of performance. We 
found the exact opposite: the more favorable this comparison, the greater the likelihood a 
team would engage in R&D projects. A possible explanation for this contrary finding would 
be that this was a slack resources driven phenomenon. Teams that experienced a positive 
trend in performance would have more funds available to invest in R&D and therefore do 
so. However, we controlled for any differences in budget from one period to the next. Even 
so, the way in which the teams interpreted the upward trend in performance might very 
well have induced them to feel they had the luxury to engage in R&D projects (Bateman & 
Zeithaml, 1989). As to our second baseline hypothesis, our evidence partially corroborated 
the prediction that the more favorable a focal team’s performance compared to the industry 
average the less likely they were to invest in R&D projects. Our findings indicated this only 
applies when firms performed below the industry average. A possible explanation is that 
for (relative) high performers, the industry average loses relevance as a comparison point 
(Massini et al. 2005). When differentiating between incremental and radical R&D projects, 
we observed that the latter was most strongly affected by performance feedback.

To explore a possible explanation for finding no impact of inconsistent feedback, we 
presented an additional, explorative analysis on how accurate the team members’ perception 
of the feedback was depending on the performance feedback configuration they faced. Since 
the theoretical rationale regarding how teams would be impacted by inconsistent feedback 
put disagreement on what performance signals matter next to what these have to say about 
the team’s prior decisions, selective attention to a subset of performance signals would 
be quite likely. In case selective attention as argued when building towards Hypotheses 
4.3A and 4.3B would not be towards the same performance signals, the extent to which a 
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team as a unit would have a shared perception of inconsistent feedback should be lower as 
compared to consistent performance feedback. 

Our additional analyses show that the average team accuracy in perceiving their 
feedback situation was driven by two factors. First of all, the more extreme their absolute 
change in performance as compared to the previous round, the greater the proportion of 
team members that would correctly asses the firm’s position versus its prior position and 
competitors. These effects were significant and of substantial magnitude. The more extreme 
the firm’s performance relative to the industry average had a similar effect, yet of far smaller 
magnitude and thereby not significant throughout our models. Secondly, inconsistency 
would impact accuracy as well. Additionally, we found that this impact differed depending on 
whether it considered accurate perception of performance compared to prior performance 
versus industry average performance. Lagging behind the competition (negative social 
performance discrepancy) would be conducive to accurately perceiving that the firm 
was improving upon past performance (positive historical performance discrepancy). For 
the opposite kind of inconsistency, teams would be less accurate in spotting a negative 
performance trend. Conversely, accurately assessing that the firm was lagging behind the 
competition was helped by a positive trend in team performance, while a negative trend in 
performance precluded the team from correctly perceiving they were performing above the 
industry average. 

In light of the decision rules discussed in our theory section, we see that in assessing 
these two performance cues (performance relative to past values and performance relative 
to the industry average) accurately we do not find patterns consistent with either one. The 
fire-alarm rule would be consistent with being accurate if the focal signal is negative, and 
vice versa. As soon as the one signal is positive, attention is no longer needed and will be 
directed towards the other signal. For the self-enhancing rule, this would be the case for 
positive values of the focal signal as a negative value is more likely to be ignored by virtue of 
another signal being positive. These findings require further confirmation and testing. Even 
so, they seem to add to our conclusion from Chapter 3 that the two cases of inconsistent 
performance feedback are not equal. Inconsistency in performance feedback is a complex 
issue that through processes of perception as shown by our exploratory analyses and 
interpretation as supported by theoretical reasoning affects adaptive behavior. 

A practical implication would be that in case performance feedback is inconsistent 
and there are degrees of freedom in performance appraisal, the merit of group decision-
making should be questioned (Lant & Hewlin, 2002). Collective decision-making could very 
well result in individual confusion propagating at the team level, resulting in sub-optimal 
decisions being made based on a contested perception of performance cues. Inertia and 
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non-decisions are then likely to occur. On the other hand, moving towards a distribution of 
decision-making responsibility across individuals in the team would not help either since 
then the decision will be biased by selective attention to one performance cue, albeit it a 
different cue depending on the individual making the decision. Therefore, further research 
geared towards generating practical application of our findings should focus on what 
organizational measures can help teams deal with inconsistent performance feedback.

The current study is not without its limitations. Mainly, our study setting involved 
a simulated decision context albeit it one rich in immersive realism. Even so, our belief is 
that the benefits of data completeness and comparability outweigh the fact that we had 
inexperienced decision-makers engaged in a hypothetical decision-making exercise. Building 
on the current study, Chapter 5 reports a study on R&D decision-making at the organizational 
level using secondary data. Beyond investigating the impact of inconsistent feedback at 
this level of analysis, the study reported in that chapter complements this chapter and the 
previous one. It involves data from real world organizations, instead of simulated ones and 
therefore is the most true to empirical reality in this dissertation. 

Nevertheless, Chapter 5 has two downsides versus this chapter and Chapter 3. First 
of all, we have no data on the people involved in decision-making on R&D. Therefore, we 
could not control in great detail for the circumstances under which the decisions in that 
study were made, nor did we have any insight in the variance in specific steps and procedures 
along which the firms determined the amount of funds to be invested in R&D. Secondly, the 
amount invested in R&D in that study represented the total sum of funds invested in R&D 
with no regard to differences in how it was composed or decided upon precluding us from 
distinguishing between radical and incremental R&D. Even so, as it involves real life data as 
opposed to simulated decision environment, Chapter 5 present a necessary step towards 
understanding how inconsistent performance feedback impact decision-making regarding 
innovation investment.

A second limitation was that beyond a recognition incentive for the best team in 
each industry, the other 4 or 5 teams did not receive any performance related benefits. 
Thus when realizing they could no longer catch up to the industry leader, teams might have 
expended far less effort beyond that point. The effect would be that they no longer interpret 
the performance feedback and respond to it in terms of investing in R&D projects. This could 
explain why we only discerned limited effects of performance feedback.
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Contradictory yet coherent? Inconsistency in performance 

feedback and R&D investment26

5.1 Introduction

Innovation is an impactful strategy available to firms for ensuring their continued 
existence and achieving above-average performance. Many studies lend evidence to this 
fact (for a recent meta-analysis see: Bowen et al., 2010). Research & Development (R&D) 
is a vital step on the path towards the successful launch of innovations (Crépon, et al., 
1998; Greve, 2003b), even though in the short run it is a cost and thus negatively impacts 
accounting performance indicators such as Return on Assets (Gavetti et al., 2012). Given 
the benefits that can be gained from innovation, the normative implication for firms would 
be that they should devote substantial strategic resources (R&D) and effort to innovation. 
Therefore, it becomes relevant to determine what differentiates firms with high levels of 
R&D expenditures from those with low levels. 

The main focus in studies seeking to explain firm-level R&D spending has been 
on structural and environmental antecedents. Levin, Cohen, and Mowery (1985) showed 
that R&D intensity was higher in younger industries with a strong science base where the 
government invested substantially in technology. Cohen and Klepper (1992) compared the 
distribution of R&D intensities within industries and find that they are quite similar from 
one industry to the next. They argued that this implies within industry variance in R&D 
intensity is driven by certain unobserved firm characteristics which are a function of features 
of the industry. Lee, Yoo and Kwak (2011) demonstrated that among Korean firms, higher 
R&D activity was displayed by larger firms, firms receiving foreign direct investment and 

26 An earlier version of this chapter has appeared in abridged form as Lucas, G. J. M., Knoben, J. & Meeus, M. T. H. 
(2013). Inconsistency in Performance Feedback and R&D Investment. Academy of Management Proceedings 2013, 
#15528. Currently, it is under review under its current title at Journal of Management (R&R).
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experiencing conducive external industry conditions. Cefis and Orsenigo (2001) found that 
high levels of firm innovative activity tended to remain stable over time while differences 
were found to be a matter of sector, and firm size. In sum, factors driving rather stable levels 
of R&D among similar firms have been emphasized over the antecedents of within-firm 
variability in R&D intensity.

In this chapter we seek to explain under what circumstances variance in R&D 
intensity at the firm level occurs. We take a behavioral approach and conceptualize the 
determination of R&D investment as a process of adaptive change. Specifically, we apply 
theories linking feedback on organizational performance to changes in organizational 
behavior. How performance feedback affects organizational adaptation is an important 
issue in studies on organization, management and strategy (Argote & Greve, 2007). Several 
contributions to the literature (Greve 2003a & 2010; Haleblian & Rajagopalan, 2005; Lant 
et al., 1992; Lant & Shapira, 2008; Milliken & Lant, 1991) have shown adaptation following 
performance feedback occurs in many organizational aspects, such as goal setting, expectation 
formation, evaluating alternative courses of action, as well as actual and impactful changes 
to organizational structures, procedures and strategies. A number of studies have already 
investigated how performance feedback affects R&D yielding an empirical baseline we build 
on (Chen, 2008; Chen & Miller, 2007; Greve, 2003b; Salge, 2011; Vissa et al., 2010).

We extend this line of work on performance feedback by focusing on the, often 
times implicitly acknowledged, role of inconsistent performance feedback (Greve, 1998; 
Baum et al., 2005). Inconsistent performance feedback means that the information available 
to the organization to evaluate its performance and determine whether or not to engage 
in adaptive behavior contains internal contradictions. These internal contradictions matter 
because they make it hard to come to an unambiguous conclusion whether or not the 
organization is achieving its goals. For instance, a firm might have increased its market share 
yet saw the value of its sales decline in a given year. On the one hand this firm might conclude 
that demand happened to be lower than usual in the current year, while its increase in 
market share shows its strategy is the right one. 

On the other hand, this firm might interpret the situation as one in which the market 
is becoming less interested in the current product range offered by the industry at large. The 
latter firm would probably increase its R&D efforts seeking to develop products that better 
meet changed demands, while the former would not see any reason to reevaluate R&D 
efforts. Based on this illustration of the countervailing pressures exerted by inconsistent 
performance feedback we put forward the following research question: To what extent does 
inconsistent performance feedback affect the incidence and extent of adjustment in R&D 
intensity?
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In our study we thus explore the impact of inconsistent performance feedback on 
the occurrence and extent of adjustment in R&D investment as compared to consistent 
performance feedback. While the literature so far has proposed decision-rule based 
mechanisms to capture the process by which decision-makers resolve the ambiguity 
introduced by inconsistent feedback (Baum et al., 2005; Greve, 1998), we propose two 
alternative explanations. First of all, ambiguity might lead to inaction and hence inertia 
in R&D intensity. Secondly, the aforementioned ambiguity might be a trigger for holistic 
consideration of the performance feedback. As a result of such more detailed evaluation 
of the performance feedback, decision-makers could in the end conclude that despite the 
inconsistency between the signals, in combination they yield a coherent interpretation. By 
introducing two alternative mechanisms we recognize that a broader range of responses 
to inconsistent feedback can occur. Hence, we contribute to the literature on performance 
feedback and specifically to what impact inconsistency has on the performance feedback 
appraisal process. By recognizing that there are circumstances under which inconsistency 
in performance feedback does not result in adaptive change, we connect the literature on 
performance feedback with the aforementioned studies on R&D intensity that stressed 
stability and external structural determinants.

Furthermore, our study makes two additional contributions to the literature on 
R&D and organizational performance feedback. Studies using structural models report that 
levels of R&D intensity (R&D spending relative to sales) are rather stable over time and that 
most of the variance can be attributed to differences across industries (Peters, 2009; Máñez-
Castillejo, Rochina-Barrachina, Sanchis, & Sanchis, 2004). We contribute to this literature by 
exploring the sources of within-firm variability. We do so by building on behavioral theories 
of performance feedback. Exploring such within-firm variability brings to the fore the 
circumstances that make firms adjust their level of R&D. 

In behavioral theories on performance feedback, firms are described in rather 
generic terms, postulating that the predictions apply irrespective of industry, country or 
other contextual aspects. Nevertheless, most empirical studies in this tradition on R&D 
intensity sampled firms from a single industry or limited range of industries. Our study 
includes a very broad sample of firms from a larger variety of industries and countries 
than thus far used in a single study or in the sum of studies linking performance feedback 
to R&D. We thus contribute by exploring the range of the external validity of theories of 
performance feedback. This puts the general applicability of the theory to the test and will 
provide a picture of its generalizability. 

In the next section we discuss the theoretical arguments linking performance 
feedback to adaptive behavior, and present hypotheses on how (inconsistent) performance 
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feedback affects adjustment and levels of R&D intensity. Next, we describe the details and 
outcomes of our empirical investigation of these hypotheses. Last, we discuss the implications 
of our findings, note the limitations of our study and provide suggestions for further research 
on (inconsistent) performance feedback and R&D investment and innovation.

5.2 Theory and hypotheses

Starting from the seminal work of Cyert and March (1992), A Behavioral Theory of 
the Firm, scholars have considered what role performance feedback plays in organizational 
behavior. Performance feedback is an information-generating mechanism in which realized 
performance is evaluated against an aspiration level – the value of performance which 
a (coalition of) decision-maker(s) considers satisfying. The behavioral consequences of 
performance feedback do not derive from seeking the maximum level of performance the 
firm can achieve, but rather to the identification of the boundary between success and 
failure – in effect, the lowest level of performance decision-makers find acceptable – and 
striving to attain at the very least a level of performance indicating success. 

Any level of performance above the aspiration level is seen as a sign that the firm’s 
strategy, routines, and structure are in line with the demands of the firm’s environment 
implying no radical changes are necessary. Conversely, any level of performance below the 
aspiration level indicates a mismatch between the firm’s strategy, routines, and structure 
and the demands placed on it by the firm’s environment and will result in the firm’s decision-
makers seeking to make (radical) changes. This line of reasoning indicates what configuration 
of performance feedback leads to behavioral changes – realized performance below the 
aspiration level – and which does not – realized performance above the aspiration level. 

This all-or-nothing assumption has been relaxed in later work. Lant & Montgomery 
(1987) and Greve (2003a) theorized that not only does it matter whether realized 
performance is below or above the aspiration level, the degree of such discrepancies 
translates into the number of changes made by the firm’s decision-makers. As performance 
increases relative to the aspiration level, the amount of changes made will decrease. Thus, 
the highest amount of behavioral change will be observed in firms performing far below 
their aspiration level. Conversely, firms making the fewest changes will be those that far 
outperform their aspiration level. This more recent work thus allows for some degree of 
change occurring in firms which did attain their aspiration level. 

Aspiration levels (Chen, 2008; Chen & Miller, 2007; Greve, 1998, 2003a) are most 
commonly based on (1) aggregates of past performance and previous goal levels (historical 
aspiration level) as well as (2) performance of a selection of salient competitors (social 
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aspiration level) or weighted combinations of these two performance cues (Greve, 2003a, 
2003b; Vissa et al., 2010). As such, they represent two distinct sources of information to 
evaluate current performance. 

The historical aspiration level is self-referential and in most cases involves a gradual 
updating as information about firm performance is integrated period by period. On the 
other hand, the social aspiration level involves the contemporaneous comparison to other 
firms’ performance level. These other firms are selected based on relevant similarity criteria, 
which in empirical studies generally involves all firms in the same industry (pending data 
availability and sampling). 

Performance feedback is believed to lead to adaptation in a number of distinct 
organizational aspects, such as adjustment of the aspiration level, changes in the willingness 
to take risks, and search behavior (Cyert & March, 1992; Greve 2003a & 2010). In this paper 
we focus on the latter, which is a key aspect of organizational behavior thought to be affected 
by performance feedback (Cyert & March, 1992; Greve 2003a & 2010). This type of behavior 
is often described as problemistic search, as it occurs in response to problems signaled by 
unsatisfactory performance. Search behavior can be seen as a process in which the firm 
reevaluates its strategy, routines, and structure and formulates one or more solutions 
believed to be better attuned to environmental demands. As such, they present viable 
routes to performance improvement and hence aspiration level attainment. 

Several types of search behavior have been discerned in previous studies. Firms 
can search for and consider alternatives in how they market their products, structure their 
operations, stimulate and reward their employees and many other areas. The most studied 
type of search behavior is technological search behavior (Chen, 2008; Chen & Miller, 2007; 
Greve, 2003b; Lant & Montgomery, 1987; Levinthal & March, 1981; Salge, 2011; Vissa et 
al., 2010). In practice and in most empirical studies, this concerns allocating resources to 
Research and Development (R&D) activities. Thus, firms which find their current performance 
to be unsatisfactory in the light of their aspiration level will allocate more resources to R&D. 
Investments in R&D therefore are a potential key behavioral consequence of performance 
feedback. 

The common prediction made in the literature – based on the argument outlined 
earlier – is that organizations are more likely to allocate resources to R&D – as evidenced 
by the firm’s R&D intensity – the greater the negative discrepancy between current 
performance and aspiration levels. Evidence for this prediction has been found in studies 
using data on the Japanese shipbuilding industry (Greve, 2003b), US manufacturing firms 
(Chen, 2008; Chen & Miller, 2007), Indian companies in various industries (Vissa et al., 2010), 
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and also public sector hospital organizations (Salge, 2011). Recall that most studies employ a 
historical (based on past firm performance) and social aspiration level (based on peer group 
performance). This results in the following baseline hypotheses27:

Hypothesis 5.1A: The higher performance relative to the historical 
aspiration level, the lower R&D intensity.

Hypothesis 5.1B: The higher performance relative to the social 
aspiration level, the lower R&D intensity.

As is explained in greater detail in the next section, understanding what impact 
inconsistent performance feedback has on firm behavior, and thus R&D intensity, involves 
questioning the assumption that models on incidence of adaptation (the original Cyert and 
March model) will always be identical to models on the extent of adaptation (following Lant 
and Montgomery and Greve). 

Given that we aim to show that inconsistency in performance feedback generates 
distinct behavioral outcomes, we present two additional baseline hypotheses:

Hypothesis 5.2A: When performance surpasses the historical aspiration 
level, the incidence of change in R&D intensity will be lower.

Hypothesis 5.2B: When performance surpasses the social aspiration 
level, the incidence of change in R&D intensity will be lower.

5.2.1 Inconsistency in performance feedback

In the studies on the effect of performance-aspiration discrepancies and R&D 
intensity we have discussed, effects of different performance feedback signals are treated 
as independent or additive. This pertains to the assumption that decision-makers approach 
performance feedback evaluation as a fragmentary process in which each signal used 
to evaluate current performance is considered in isolation. We seek to question this 
assumption and show that a less atomistic treatment of performance feedback will advance 
our understanding of how it affects search behavior – and hence R&D intensity. We will 
now present hypotheses that follow from our contention that (in)consistency between 

27 A number of the studies just mentioned extend the linear baseline model by postulating that the strength of 
the relationship between performance-aspiration discrepancy and the magnitude of R&D intensity differ for values 
below and above the aspiration level (Chen, 2008; Chen & Miller, 2007; Greve, 2003a; Vissa et al., 2010). As a result 
of risk tolerance and inertial pressures, a kinked-curve relationship emerges where R&D intensity would be more 
sensitive to performance feedback above than below the aspiration level. Nevertheless, empirical studies testing 
this model (Chen, 2008; Chen & Miller, 2007; Greve, 2003a; Vissa et al., 2010) have failed to confirm it with regards 
to R&D intensity and therefore we did not put forward any hypotheses derived from the kinked curve model.
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performance-aspiration discrepancies based on the historical and social aspiration level is a 
relevant predictor not ordinarily included in performance feedback studies.

The effects of inconsistency in performance feedback are discussed in the literature 
on multiple goals in performance feedback (Audia & Brion, 2007; Baum et al., 2005; Greve, 
1998 & 2008; Mezias et al., 2002). The presence of multiple goals implies that there are 
at least two aspiration levels to be considered. A direct consequence is that ambiguity is 
introduced in evaluating realized performance. Quite likely, not all performance-aspiration 
discrepancies will be in line with a single unequivocal evaluation of either success or 
failure. Hence, it becomes harder to predict organizational responses to such a muddled 
performance evaluation. The practical relevance of this phenomenon is illustrated in a 
study of letters to shareholders by the hand of CEOs in annual reports by Short and Palmer 
(2003). They found that these CEOs use multiple performance referents (aspiration levels 
in performance feedback theory terminology) from a variety of sources to evaluate their 
company’s performance (Short & Palmer, 2003). Applying this reasoning to the baseline 
model we discussed earlier, we observe that this model includes two aspiration levels – a 
historical and a social one – albeit pertaining to the same performance criterion28.

We now explore how inconsistent performance feedback changes the baseline 
hypotheses presented above. As mentioned earlier, we include three possible ways this 
might happen. We first discuss how the ambiguity introduced by inconsistent feedback 
could result in inertia rather than adaptive change. Thereafter, we cover the decision-rules 
as proposed in the literature thus far (Greve, 1998; Baum et al., 2005) to explain behavior 
following inconsistent performance feedback. Despite yielding different predictions, the 
two decision-rules variants we derive from the literature have in common that they resolve 
the ambiguity of inconsistent performance feedback by exclusively focusing either on social 
or historical performance feedback and neglecting the other one. Last, we propose that 
decision-makers might resolve the ambiguity by coming to a holistic interpretation of the 
performance feedback. Once such an interpretation is made, the inconsistent feedback 
no longer is ambiguous to the decision-maker but makes sense. Each of these three 
mechanisms yield different predictions allowing us to determine which best explains the 
empirical findings emerging from our study.

Inconsistency between the two performance-aspiration discrepancies inserts 
ambiguity in the performance feedback evaluation process, as one of these would result in 

28 Some of the studies (Audia & Brion, 2007; Greve, 2008) on multiple goals considered aspiration levels based 
on two distinct performance criteria. Over and above the discussion on whether to devote greater attention to 
negative or positive performance-aspiration discrepancies, in such cases the ranking of different goal dimensions 
in terms of their importance plays a role. In order to isolate the effect of inconsistency from that of goal hierarchy, 
we consider the case in which both aspiration levels pertain to the same goal criterion.
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a high extent of adaptation while the other would lead to a low degree of adaptation given 
the predictions captured in Hypotheses 5.1A and 5.1B. Given that decision-makers are quite 
aware of the different performance referents they use to evaluate their performance (Short 
& Palmer, 2003), the presence of inconsistency will be noticed and factored into performance 
evaluation and ensuing behavior. What would be the reaction of decision-makers facing 
inconsistent feedback? Initially, the occurrence of inconsistency constrains success or failure 
conclusions, which in turn implies they have no grounds on which to decide whether or not 
to engage in adaptive behavior let alone to what extent. 

In our exposition of the baseline model, we noted that this model evolved from 
one in which the occurrence of adaptive behavior is predicted (Cyert & March, 1992) to one 
in which the extent of adaptive behavior is predicted (Greve, 2003a; Lant & Montgomery, 
1987). Given that this evolution occurred without much attention or appreciation of the 
challenges posed by inconsistent feedback, a re-evaluation of this step from the occurrence 
of adaptive behavior to the extent of adaptive behavior is in order. As inconsistency in 
performance feedback makes the occurrence of adaptation a non-trivial matter, considering 
the way in which the inclusion of inconsistency changes our understanding of the more 
basic model is probably wise. When faced with ambiguity, indecision and thus inertia could 
very well follow. When facing ambiguous, inconsistent feedback, decision-makers might feel 
threatened and refrain from making changes to R&D investment (Milliken & Lant, 1991). 
This leads us to propose the first hypothesis on inconsistency in relation to R&D intensity:

Hypothesis 5.3: When performance feedback is inconsistent, the incidence 
of change in R&D intensity will be lower relative to consistent performance 
feedback.

Alternatively, decision-makers faced with inconsistent feedback might be triggered 
to more closely evaluate the information at hand. How would they proceed to do so? Decision-
makers could use a decision rule to resolve the ambiguity inserted into the performance 
evaluation process resulting from inconsistency between the two performance-aspiration 
discrepancies. The two studies which empirically accounted for such inconsistency in 
performance feedback (Baum et al., 2005; Greve, 1998) made reference to two decision 
rules29, the fire-alarm and self-enhancing rule. These decision rules describe a mechanism 
whereby decision-makers transform a situation of inconsistent feedback to one more like 
a consistent feedback situation and act accordingly. They do so by focusing on the most 
relevant performance-aspiration discrepancy and proceeding as if the other one need not be 

29 Audia & Brion (2007) also referred to these rules in relation to inconsistency between performance-discrepancies 
on two different goal dimensions. Mezias, Chen & Murphy (2002) used these rules as well in their study on 
aspiration updating though did not consider them in relation to inconsistency between performance-aspiration 
discrepancies.
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factored into their decision or does not exist at all. Thus, given similar feedback, the effects 
of performance feedback on subsequent R&D levels can be strikingly different depending 
on the decision rule employed. 

First, decision-makers could operate according to a fire-alarm rule. This implies 
their attention is drawn most strongly to the performance-aspiration discrepancy that 
indicates a problem, in effect the one that is negative. The positive performance-aspiration 
discrepancy is deemed of no or far lesser relevance. The fire-alarm rule thus predicts an 
increase in search behavior the greater the negative performance-aspiration discrepancy. 
Second, decision-makers might follow a self-enhancing rule. If they do, they focus on the 
positive performance-aspiration discrepancy and neglect the negative one. Therefore, 
the self-enhancing rule predicts a decrease in search behavior the greater the positive 
performance-aspiration discrepancy. 

Empirical evidence on which of the decision rule applies is scarce, though the 
study by Baum and co-authors (2005) on Canadian investment banks partnering choices 
supports the fire-alarm rule. However, Greve’s study (1998) on format choices by US radio 
broadcasters did not find a significant effect of inconsistency at all. Next to these results 
not being mutually supporting, they apply to different dependent variables than we study 
– though they entail some sort of risky strategic action similar to investing in R&D. Which 
of the two decision rules best explains levels of R&D intensity following inconsistent 
performance feedback is therefore still an open question. Thus, we propose the following 
two competing hypotheses:

Hypothesis 5.4A (fire-alarm rule): If performance feedback is 
inconsistent, the lower the negative performance-aspiration 
discrepancy the higher R&D intensity.

Hypothesis 5.4B (self-enhancing rule): If performance feedback 
is inconsistent, the higher the positive performance-aspiration 
discrepancy the lower R&D intensity.

 While the decision-rules just discussed involve decision-makers neglecting half 
of the performance feedback information available, one could imagine that they try and 
make sense of what the two apparently contradictory signals imply when considered in 
combination. We explore this line of reasoning and propose how holistic consideration 
would affect R&D behavior following inconsistent performance feedback. When considered 
from this point of view, the two cases of inconsistent feedback lead to rather contrasting 
interpretations. When the historical performance discrepancy is positive and the social one 



142 |

negative, decision-makers face a situation in which the fact that their competitors on average 
achieve higher performance demonstrates that there are opportunities to improve their own 
performance. Moreover, as they are experiencing a positive trend in performance, they can 
come to the conclusion that they also have the means to act upon those opportunities. 

Combining these elements of urgency to act and being able to afford taking action, 
an affordance-urgency decision rule implies changing R&D intensity to higher levels. In 
contrast when they are performing at a higher level than the average competitor there is 
no sense of urgency to be felt, but rather a potential argument for being content with the 
status quo. Combined with the fact that experiencing a negative trend in performance of 
their organization reduces the availability of resources to take strategic action, a constraint-
slackening decision rule implies no change in R&D intensity. Similar to our argument for 
Hypothesis 5.3, this situation involves some level of threat and precludes decision-makers 
from acting. Inertia ensues, and adjustment in R&D does not occur. Based on these 
arguments, we propose the final three hypotheses:

Hypothesis 5.5A (affordance-urgency rule): The further above the 
historical aspiration level and the further below the social aspiration 
level performance is, the higher the incidence of change in R&D 
intensity will be.

Hypothesis 5.5B (affordance-urgency rule): The further above the 
historical aspiration level and the further below the social aspiration 
level performance is, the higher R&D intensity will be.

Hypothesis 5.6 (constraint-slackening rule): The further below the 
historical aspiration level and the further above the social aspiration 
level performance is, the lower the incidence of change in R&D 
intensity will be.

5.3 Methods

5.3.1 Data and preparation 

We use data from “The 2010 EU Industrial R&D Investment Scoreboard” (European 
Commission, 2010) to test our hypotheses as to the effect of performance feedback on 
the allocation of resources to technological search behavior. This scorecard, composed 
by two research organizations of the European Union (the Joint Research Centre and the 
Research Directorates-General of the European Commission), ranked EU firms in terms of 
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their investment in R&D and compared them to non-EU firms also ranked in terms of their 
R&D expenditures. In total, data on 1000 EU and 1000 non-EU firms30 were available. Data 
mainly concerned the 2009 fiscal year on which the ranking was based, but also included 
measures pertaining to 2008, 2007 and 2006. For details on the compilation procedure, we 
refer to Annex 3 of the report (European Commission, 2010). 

Our theoretical interest concerns the effect of performance feedback on 
technological search behavior. Below we will explain in detail how we operationalized 
these constructs respectively in terms of sales growth and R&D intensity. As the firms were 
selected for the scorecard based on the monetary value of their 2009 R&D expenditures, 
we checked the distribution of values for the 2009 and 2008 R&D intensity measures. We 
found that a few rather extreme outliers were present in the dataset. A scatter plot of these 
two variables showed that firms which had a value of 300% or higher for either of these 
measures deviated markedly from the general pattern of strong positive correlation. We 
excluded these firms as it is likely that unique firm-specific events rather than performance 
feedback led to such extreme year-to-year deviations in R&D intensity. 

In a second step, we consulted annual reports, company websites and/or press 
releases to determine what occurred for firms which showed absolute changes of 200% or 
higher of sales in 2007 and/or 2008. Some of these firms were excluded, with reasons for 
doing being structural changes like mergers and acquisitions and unique events which led to 
a discontinuity in sales. Beyond the already named reasons for exclusion based on extreme 
values in R&D intensity or sales level changes, another motivation for taking these steps is 
that in all likelihood the excluded firms were not seen as relevant to compare performance 
with by the other firms in our sample. These steps reduced our sample to 1,921 firms. 

5.3.2 Measures

As primary dependent variable we used the value for R&D Intensity (R&D 
investments/Net sales) provided for the fiscal year 2009. Given that R&D intensity tends to 
be relatively stable over time, we control for the level of R&D intensity provided for the fiscal 
year 2008. To test the hypotheses concerning changes in R&D, we constructed an additional 
dependent variable, R&D Intensity Change which indicated whether or not the 2009 R&D 
intensity changed by more than 1% or not compared to the 2008 R&D intensity. We chose 
this cut-off point since small fluctuations do not reflect systematic adjustment. Rather, such 
smaller deviations could simply reflect slight deviations in the trend in sales between these 
years rather than an intentional and sizable adjustment of R&D spending.

30 Non-EU refers to the rest of the world, including other European countries.
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We constructed two performance-aspiration discrepancy measures to serve as 
independent variables. Following earlier studies (Baum et al., 2005; Greve, 1998), we used 
a measure of the historical and the social aspiration level. Both performance feedback 
measures were based on net sales growth. Historical performance discrepancy was calculated 
by subtracting the historical aspiration level (% sales growth from 2006 to 2007) from the 
firm’s performance (% sales growth from 2007 to 2008). 

Social performance discrepancy was calculated by subtracting the social aspiration 
level (average % sales growth from 2007 to 2008 for all other firms in the industry the firm 
was active in) from the firm’s performance (% sales growth from 2007 to 2008). We used all 
available other firms in the industry to calculate the social aspiration level (out of the 1,921 
left after the above exclusions were made), even if some of these firms used for comparison 
needed to be excluded from the actual analyses later on due to missing data. This procedure 
is most commonly used in the empirical literature to capture average performance of the 
peer reference group (Baum et al., 2005; Greve, 1998). By using this procedure we select 
firms which also devote substantial amounts of funds to R&D and are in most cases also 
among the larger firms in their industry. Therefore, they should be rather visible to other 
firms in the industry besides facing rather similar competitive environments. For 39 firms no 
data was available to calculate the social aspiration level while the historical aspiration level 
could not be calculated for a further 49 firms for the same reason. This reduced our sample 
to 1,833 firms.

As noted in the introduction, previous work has focused on structural explanation 
for differences in levels of R&D. As we aim to show that (in)consistent performance feedback 
matters on top of such more stable, structural antecedents, we need to account for such 
structural aspects. First of all, we controlled for industry. Given that we also used this 
industry variable to determine which firms were relevant to construct the social aspiration 
level, we needed to make sure the number of firms per sector was not too small. The firms 
in the database were classified using the ICB Industry Classification System, which like NACE 
or SIC has four levels of increased specificity (1, 2, 3 or 4 digit sector classification). Firms 
were generally classified at the 3-digit level, yielding 44 unique sectors. 

Some of these included less than 10 firms, so we condensed the classification prior 
to calculating social aspiration levels to 24 sectors as follows. In case a sector included at 
least 100 firms, we did not aggregate. In case the sector included less than 100 firms we 
aggregated up to the 2 digit-level until at least 50 firms were represented in a sector or 
no meaningful aggregation was possible (for instance, for the Media and Travel & Leisure 
industries). The bank, insurance and other financial sectors were merged up to the 1 digit 
level, as these were sparsely populated even at the 2 digit level. We added a number of 
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industry dummies to our analyses equal to the number of sectors minus 1. We used the 
retail industry as the excluded category and hence the comparison industry.

As our data included firms from all over the world, we also controlled for where 
the firms was headquartered to accommodate cross-region macro-economical, legal and 
institutional differences. This data was provided at the country level, yielding 46 unique 
countries of which again quite a number were sparsely represented. We condensed 
these into 13 regions based on a classification provided by the Statistics Division of the 
United Nations (2011). We deviated in two instances to obtain sufficient aggregation. We 
categorized a firm headquartered in the Cayman Islands as North America instead of the 
Caribbean, and merged a firm headquartered in South Africa with eight located in Brazil 
into a single category. Furthermore, as Taiwan is not an UN member it is not included in the 
classification scheme we used. We chose to include Taiwan in the same category as China, 
Hong Kong, Japan and South Korea (Eastern Asia). We added a number of region dummies 
to our analyses equal to the number of regions minus 1. We used North America as the 
excluded category and hence the comparison region.

As a last structural feature, we controlled for organizational size (Size) by the firm’s 
sales in 2009 in millions of Euros. As our sample included a diversity of industries with quite 
different levels of labor intensity, the number of employees would be a less suitable indicator 
of firm size. As the distribution of sales represented in our sample was right-skewed we log-
transformed this variable. As a result of 5 cases with missing data on one of the control 
variables, our final sample included 1,828 firms.

5.3.3 Model and analyses

As is common practice in performance feedback studies, we employed splined 
regression to be able to detect changes in sensitivity to performance feedback around the 
aspiration levels (Greve, 2003a). Thus, we will include two coefficients for both performance-
aspiration discrepancy variables. The first takes the value of the non-splined variable 
if this is smaller than 0, and 0 otherwise. The second takes the value of the non-splined 
variable if this is greater than 0, and 0 otherwise. Effectively, for each of the performance-
aspiration discrepancy variables we model the negative and positive range of values using 
separate variables. The first describes the effect on the dependent variable for an increase 
in performance towards the as yet not attained aspiration level. The second does the same, 
but then for an increase in performance beyond the already attained aspiration level. Prior 
to performing the spline procedure, we divided both performance-aspiration discrepancy 
measures by 100 in order to obtain interpretable regression coefficients. 



146 |

As we aim to investigate the effect of inconsistent performance feedback as opposed 
to consistent performance feedback, we also calculated the interactions between the four 
performance variables (Baum et al., 2005). Three of these will take a value of 0 as two of the 
underlying values that are multiplied to yield the performance feedback interaction variables 
are zero as a result of the splined regression approach. To test the hypotheses on the extent 
to which performance feedback affects R&D intensity (Hypotheses 5.1A-B, 5.4A-B & 5.5B), 
we employ OLS regression. For the occurrence of adaptation in R&D hypothesis (Hypotheses 
5.2A-B, 5.3, 6.5A & 5.6) we employ logistic regression. To account for heteroskedasticity, 
standard errors were clustered by industry in all models.

5.4 Results

Table 5.1 displays descriptive statistics and correlations for the variables, excluding 
industry and region dummies, included in our analyses. The pattern of correlation 
between our variables is in line with what would be expected based on our hypotheses. 
Both performance discrepancy measures had a significantly negative correlation with the 
two dependent variables R&D intensity 2009 and R&D intensity change, while they were 
uncorrelated with the 2008 R&D intensity. Furthermore, the 2008 and 2009 R&D intensity 
levels were highly correlated in the expected positive direction.

In the following we present two series of models. First, we show and discuss 
our findings on R&D Intensity where we test Hypotheses 5.1A, 5.1B, 5.4A, 5.4B and 5.5B. 
Hypotheses 5.2A, 5.2B, 5.3, 5.5A and 5.6 pertain to R&D Intensity Change and will be 
discussed in the second and last part of this results section. Table 5.2 present the results 
of the OLS regression analyses for R&D Intensity. To prevent unnecessary cluttering, we do 
not report individual coefficients for the industry and region dummies. Since we control for 
industry and geographical region, the results we present apply across this broad range of 
firms. Model 5.1 includes only the control variables. Model 5.2 adds the splined performance-
aspiration discrepancy coefficients. Model 5.3 adds the performance-aspiration discrepancy 
interaction coefficients. In each model, a little over 70% of the variance in R&D intensity 
across firms is explained. We observe that firm size, as indicated by sales in 2009 (log-
transformed), had a negative effect on R&D intensity. R&D intensity in the prior year (2008), 
on the other hand, was positively related to R&D intensity in 2009. 

Model 5.2 and 5.3 are of substantive interest to us. In Model 5.2 all performance 
discrepancy coefficients are in the expected, negative, direction except for the positive social 
performance discrepancy coefficient. To aid interpretation of Model 5.3 which includes 
interaction coefficients, the effect of performance feedback on R&D intensity is graphically 
displayed in Figure 5.1. Firm size (log of 2009 Sales) and 2008 R&D intensity were held 
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constant at their respective sample means. Recall that the retail sector and North America 
were the reference categories for industry respectively region. In Model 5.3, the interaction 
coefficient for indicating a negative historical and negative social performance discrepancy 
proved to be the only significant one. 

Table 5.1: Descriptive statisticsa

  Variable Mean SD 1 2 3 4 5

1 R&D intensity 2008 9.54 20.14

2 Sales 2009 (log) 7.28 1.87 -0.47***

3 Historical performance discrepancyb -0.04 0.30 -0.01 0.08***

4 Social performance discrepancyb -0.00 0.25 -0.01 0.14*** 0.42***

5 R&D intensity 2009 9.81 18.71 0.82*** -0.50*** -0.13*** -0.10***

6 R&D intensity change 0.31 0.46 0.39*** -0.46*** -0.07** -0.14*** 0.47**
a N=1828; ** p<0.01, *** p<0.001. b scaled by dividing by 100

 
Table 5.2: OLS regressions of R&D intensitya

  Model 5.1 Model 5.2 Model 5.3

Constant 13.61** (3.41) 10.98*** (2.38) 10.38*** (2.39)

Sales 2009 (log) -1.34** (0.39) -1.16** (0.31) -1.06** (0.31)

R&D Intensity 2008 0.62*** (0.08) 0.62*** (0.07) 0.64*** (0.05)

Sector dummies Included Included Included

Region dummies Included Included Included

Historical performance discrepancy (<0) -5.35† (2.88) 2.40 (1.66)

Historical performance discrepancy (>0) -8.22 (5.48) 3.36 (5.48)

Social performance discrepancy (<0) -12.11† (6.70) -0.93 (4.86)

Social performance discrepancy (>0) 4.55 (5.31) 4.76 (3.57)

Historical (<0) * Social (<0) 44.79** (12.16)

Historical (<0) * Social (>0) -12.88 (16.59)

Historical (>0) * Social (<0) 96.89 (62.07)

Historical (>0) * Social (>0) -15.26 (13.22)

R² 0.71 0.72 0.74

N 1828 1828 1828

                                                                  a Clustered standard errors in parentheses; † p<0.1, ** p<0.01, *** p<0.001. 



148 |

Figure 5.1 (the left backward portion in particular) shows that the more negative 
both of these performance-aspiration discrepancies would become, the higher R&D 
intensity would be, up to a level close to 90%. This significant finding lends some support 
to Hypotheses 5.1A and 5.1B, but since in Model 5.2 the corresponding coefficients were 
insignificant the support we found for these hypotheses is not very strong. None of the other 
interaction coefficients proved significant, precluding an interpretation of the remainder of 
the pattern displayed in Figure 3.1. Therefore, we cannot draw any conclusions pertaining to 
Hypotheses 5.4A, 5.4B, and 5.5B. Moreover, the first two of these hypotheses predict either 
a high or low level of R&D intensity for both cases of inconsistent performance feedback, 
while Figure 5.1 seems to indicate inconsistency has an asymmetrical effect. 
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Figure 5.1: R&D intensity as a function of performance-aspiration discrepancies

Table 5.3 presents the results of the logistic regression analyses for R&D Intensity 
Change. To prevent unnecessary cluttering, we again do not report individual coefficients 
for the industry and region dummies. Since we control for industry and geographical 
region, the results we present apply across this broad range of firms. Model 5.4 includes 
only the control variables. Model 5.5 adds the splined performance-aspiration discrepancy 
coefficients. Model 5.6 adds the performance-aspiration discrepancy interaction coefficients. 



 | 149  

In each model, 34-35% of the variance in R&D intensity change across firms is explained. 
We observe that firm size, as indicated by sales in 2009 (log-transformed), has a stable and 
significantly negative effect. As was to be expected, R&D intensity (log-transformed) in the 
prior year (2008) had a stable and significantly positive effect. 

Table 5.3: Logistic regressions of R&D intensity changea

  Model 5.4 Model 5.5 Model 5.6

Constant -12.69*** (1.17) -13.18*** (1.13) -13.03*** (1.14)

Sales 2009 (log) -0.35*** (0.06) -0.33*** (0.06) -0.34*** (0.06)

R&D Intensity 2008 (log) 0.11*** (0.02) 0.11*** (0.02) 0.12*** (0.02)

Sector dummies Included Included Included

Region dummies Included Included Included

Historical performance discrepancy (<0) -0.24 (0.43) 0.63 (0.82)

Historical performance discrepancy (>0) 0.52 (0.59) 1.96* (0.92)

Social performance discrepancy (<0) -2.49*** (0.68) -2.52** (0.93)

Social performance discrepancy (>0) 0.89 (0.56) -0.50 (1.03)

Historical (<0) * Social (<0) 1.99 (3.03)

Historical (<0) * Social (>0) -3.45** (1.05)

Historical (>0) * Social (<0) 31.09*** (7.66)

Historical (>0) * Social (>0) 0.01 (0.85)

Pseudo-R² 0.34 0.35 0.35

N 1828 1828 1828
a Robust standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

 

Model 5.5 and, especially, model 5.6 are of substantive interest to us. In model 5.5 
both coefficients indicating a negative performance discrepancy are in the expected, negative, 
direction. The one for social performance discrepancy is furthermore significant, which is in 
line with Hypothesis 5.2B. As the coefficient for historical performance discrepancy was 
insignificant, we found no support for Hypotheses 5.2A. To aid interpretation of Model 5.6 
which includes interaction effects, the effect of performance feedback on R&D intensity is 
graphically displayed in Figure 5.2. In logistic regression models, the strength and direction 
of effects associated with changes in an independent variable depend on the values of all 
other variables in the model (Hoetker, 2007). To capture this contingency in our presentation 



150 |

of the results we estimated the probability of observing the event (in our case a change 
in R&D intensity) across all actually observed values for the other variables in the model, 
hereby improving on the common practice of setting all other variables at their mean. The 
latter can be problematic because the mean ignores the actual dispersion of values and 
because in the case of a categorical variable the mean tends to be a value for which the 
variable is not defined (Bowen & Wiersema, 2004; Long & Freese, 2006). In Model 5.6, both 
inconsistent performance discrepancy interaction coefficients were significant, but point in 
opposite directions. 
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Figure 5.2: R&D intensity change as a function of performance-aspiration discrepancies

Figure 5.2 shows that the greater the inconsistency between positive historical 
performance discrepancy and negative social performance discrepancy becomes, the higher 
the probability that the firm experiencing such a feedback situation will change the level of 
R&D intensity becomes (from 28% where both discrepancies are 0 to values ranging up to 
41%). Even so, near the extreme the probability seems to drop somewhat (to about 33%). 
On the other hand, the greater the inconsistency between negative historical performance 
discrepancy and positive social performance discrepancy would be, the lower this likelihood 
(about 13% at the extreme). This decrease proved to be uniform across the section of 
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the hyperplane capturing this latter kind of inconsistency. These findings are in line with 
Hypotheses 5.5A and 5.6, while the asymmetry between the two inconsistent feedback 
situations implies Hypothesis 5.3 does not apply. In the following and final section of this 
paper we reflect upon these findings and discuss their theoretical implications.

5.5 Discussion and conclusion

This chapter asked how inconsistent performance feedback affects to what extent 
firms engage in innovation as demonstrated by their level of R&D intensity. In particular, we 
looked at inconsistency in performance-aspiration discrepancies based on a historical and 
social aspiration level (Baum et al., 2005; Greve, 1998). Our modeling approach was in line 
with a baseline model (Hypotheses 5.1A-B and 5.2A-B) derived from received theory (Cyert 
& March, 1992; Greve, 2003a & 2010) and previous empirical work (Chen, 2008; Chen & 
Miller, 2007; Greve, 2003b; Salge, 2011; Vissa et al., 2010) linking performance feedback to 
R&D intensity and the incidence of change therein which allowed us to explore the extension 
to models accounting for inconsistency. We explored three different mechanisms to explain 
the effect of inconsistent feedback. In the first one, we hypothesized that the presence of 
inconsistency would result in a lower incidence of adjustment of R&D intensity by virtue of 
decision-makers responding in an inert fashion. In contrast to the inertia prediction made 
in Hypothesis 5.3, we found that inconsistency did not uniformly reduce the incidence of 
adjustment in R&D intensity. Firms that were outcompeted by their peers yet experienced 
a positive trend in their performance sought a solution to their problem by adjusting their 
R&D intensity. Conversely, firms that were doing well compared to their competitors yet 
doing worse compared to previous periods would not as readily adjust their R&D levels. 

Secondly, we covered the selective attention mechanism proposed in the literature 
to predict the direction and extent of adjustment in R&D intensity: the self-enhancing and 
the fire-alarm rule (Audia & Brion, 2007; Baum et al., 2005; Greve, 1998; Mezias et al., 2002). 
These describe opposite processes decision-makers would use to resolve the ambiguity 
present in a situation of inconsistent feedback. The fire-alarm rule predicted a dominant 
effect of the negative performance-aspiration discrepancy, while the self-enhancing rule 
postulated that decision-makers would focus on the positive performance-aspiration 
discrepancy. Following the logic underlying the baseline hypotheses (5.1A-B and 5.2A-B), 
the former case would imply an increase in the level of R&D intensity while the latter would 
result in a decrease. 

In our analysis we found no significant effects of inconsistent performance feedback 
on R&D intensity. Nevertheless, we did observe that the coefficients capturing the two types 
of inconsistent performance feedback (positive social and negative historical performance 
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discrepancy versus negative social and positive historical performance discrepancy) had 
opposite signs. This conflicts with both selective attention based decision rules (the fire-
alarm and self-enhancing rules), which predicted both cases to impact adaptation in the 
same direction. This calls into questions the underlying assumption to the decision-rules, 
namely that focus is exclusively directed toward one of the two performance signals. In 
essence, both of the decision rules focus on the configuration of the performance cues 
rather than the joint meaning the two cues might have. Given that we found insignificant, 
yet rather asymmetrical effects of inconsistent feedback on R&D intensity, it seems unlikely 
that a selective attention based decision-rule explanation fits. 

Last, we proposed that decision-makers would consider the inconsistent feedback 
in a more holistic fashion and come to the conclusion that the ambiguity is only an initial 
impression. Rather, the performance feedback yields a sensible interpretation. Our findings 
on R&D intensity change as summarized above were in line with Hypotheses 5.5A and 
5.6. When lagging behind competitors but experiencing a positive trend in performance, 
firms do indeed change their R&D intensity acting upon the opportunities signaled by their 
competitors doing well (Hypothesis 5.5A). When facing the opposite performance situation, 
the fact that no such signal is present while the trend in performance of the firm itself 
implies a rather threatening situation firms are quite less likely to adjust their R&D intensity 
(Hypothesis 5.6). As such, a combination of the affordance-urgency and the constraint-
slackening decision rule seems applicable to how decision-makers go about determining 
their R&D investment levels. 

Thus, future research could examine to what extent inconsistent performance 
feedback affects decision-makers’ evaluation of whether their firm’s situation calls for 
as well as allows for increased R&D activity. These considerations could prove to be one 
of the components that play a role in a more complex interpretation of the inconsistent 
performance feedback situations. Quite possibly, the two types of inconsistency convey 
a different message as to the exact nature and cause of the performance problems the 
firm is facing. Moreover, decision-makers could draw quite different conclusions as to the 
possibility and feasibility to remedy the observed performance problems in the near future. 
These factors may impact the extent to which they will seek behavioral adaptation, such as 
changing levels of R&D. 

Our findings indicate that our attention to inconsistency in performance feedback 
is a valuable addition to the literature on organizational learning from performance 
feedback (Greve 2003a & 2010; Haleblian & Rajagopalan, 2005; Lant et al., 1992; Lant & 
Shapira, 2008; Milliken & Lant, 1991). We questioned the assumption that effects of distinct 
performance feedback signals, a key source of information in strategic decision-making, 
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would be independent or simply additive. Our study shows reality is more complex and 
thereby underlines the need for understanding the qualities of multi-faceted performance 
feedback. Moreover, we did so in relation to R&D investment, the most studied sort of search 
behavior (Chen, 2008; Chen & Miller, 2007; Greve 2003b; Salge, 2011; Vissa et al., 2010). As 
search behavior is the pathway to solutions firms can draw upon to improve performance, 
finding that firms have markedly higher levels of R&D intensity only if both performance 
feedback signals are negative (see Figure 5.1 and Model 5.3 in Table 5.2) implies that search 
behavior is by no means a trivial step. 

Future research could consider the impact of inconsistent performance feedback on 
other managerial and organizational behaviors previous research has shown to be affected 
by performance feedback. For instance, the willingness to take risks could be considered. 
This, next to search behavior, is an important precursor to important strategic decisions 
such as strategic change and innovation adoption (Cyert & March, 1992; Greve, 2003a; 
Greve, 2010). It would be interesting to determine if the willingness to take risk following 
inconsistent feedback is greatly reduced (a self-enhancing response), remains the same (due 
to the confusion inconsistent performance feedback creates) or is also driven by a similarly 
complex mechanisms that seems to underlie search behavior. As innovation is a generally 
risky pursuit (March, 1991; Massini et al., 2005), inconsistent performance feedback might 
not only dampen firm innovation as a consequence of depressing R&D intensity but also by 
making it less likely decision-makers accept the risk inherent in the options for innovation 
available to them. Following up on studies on inconsistent performance feedback and risk 
taking, the effect on eventual strategic decision-making, for instance pertaining to launching 
innovations, could be considered while accounting for its effects on search behavior and 
willingness to take risks.

Our study is not without its limitations. The firms in our sample were among those 
which devote substantial resources to R&D since they were selected to be included in the 
2010 EU Industrial R&D Investment Scoreboard based on their high levels of R&D spending. 
This opens up the question whether our results apply to firms for which R&D is of less 
strategic importance. Replication using a broader sample of firms combined with a panel data 
set-up would serve to confirm and further expand upon the results of our study pertaining 
to inconsistent performance feedback. Our study was cross-sectional – even though data 
pertaining to performance feedback and was lagged with respect to R&D intensity and 
change thereof – and hence we were unable to explore if effects of inconsistency might 
change over time. For instance, do firms that repeatedly face inconsistent performance 
feedback develop routines that allow them to single out those components of performance 
feedback in need of attention and act accordingly? 
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Moreover, decision-makers do use more than a single performance metric to 
evaluate their performance (Short & Palmer, 2003) and a variety of different metrics has 
been used in the empirical literature (Greve, 2003a & 2010). We used sales growth in 
our study, but cannot confirm that this would be the most important one with respect to 
determining R&D investment. Nevertheless, we did show that sales growth captures firm 
performance sufficiently to predict subsequent search behavior. In conclusion, we show 
that inconsistency in performance feedback matters to search behavior as captured in R&D 
intensity though more theoretical effort is needed to provide an exhaustive explanation.
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Conclusion: Inconsistent performance feedback offers  

an informative contradiction rather than  
contradictory information

6.1 Revisiting the research problem and research question

In the introduction to this dissertation (Chapter 1), I presented a broad overview 
of the origins of work on performance feedback. This field of study is very much indebted 
to A Behavioral Theory of the Firm by Richard Cyert and James March (1992) first published 
in 1963. Many of the concepts and theoretical mechanisms I came across in the literature 
review in Chapter 2 and used in the empirical studies reported in Chapter 3 to 5 trace their 
origin to the work of Cyert and March (1992).  The most important of these concepts and 
mechanisms for my purposes was that of satisficing: due to bounded rationality decision-
makers take decisions such that they achieve a satisfactory rather than the maximum level 
of utility. 

Beyond proposing that decision-makers satisfice, Cyert and March (1992) 
also proposed how they do so: by setting aspiration levels (i.e. the level of performance 
beyond which they can be satisfied), using them as diagnostic benchmarks for evaluating 
subsequent organizational performance (i.e. the success/failure conclusion), and given 
such an evaluation deciding whether to take action (i.e. organizational adaptation). This 
diagnostic exercise is what organizational performance feedback is all about. Throughout 
this dissertation, I have focused on that. Even though it took a while for the organization 
studies field to show an interest in studying organizational performance feedback, over the 
last 15 years there has been a very substantial growth in the number of publications on the 
topic as shown in Figure 1.1.
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In Chapter 1, I drew attention to two periods in which a significant increase in the 
academic knowledge on performance feedback coincided with an important elaboration on 
the performance feedback model. In the third decade following publication of A Behavioral 
Theory of the Firm, Theresa Lant and co-authors (Lant & Mezias, 1992; Lant et al., 1992; Lant 
& Montgomery, 1987; Milliken & Lant, 1991) enriched the study of performance feedback 
by problematizing the assumption of Cyert and March (1992) that action only occurred if 
failure was the case. They argue that not only does it matter whether realized performance is 
below or above an aspiration level, but also that the degree of such discrepancies translates 
into the extent of action undertaken by the firm’s decision-makers. This reasoning thus 
allows for some degree of adaptation occurring in firms that did attain their aspiration level 
and was supported in empirical work (Lant et al., 1992; Lant & Montgomery, 1987). 

Following Henrich Greve – the most prolific author in the field – publishing a paper 
that elaborated on the performance feedback model in 1998, the incidence of studying 
organizational performance feedback really took off. Greve (1998) proposed the so-called 
kinked-curve model that further elaborated on the model of Lant and colleagues. In Greve’s 
kinked-curve model, once an aspiration level has been surpassed the likelihood of adaptation 
decreases at a faster rate as compared to when that aspiration level is yet to be achieved. 

While empirical work by Greve himself and other contributors (Baum et al., 2005; 
Greve, 1998, 2003a, 2003b, 2003c) has shown that this model does not apply to all sort of 
adaptive behaviors undertaken by organizations, it did introduce the notion that sensitivity 
to performance feedback may differ depending on how performance compared vis-à-vis 
the corresponding aspiration level. Particularly relevant given the topic of this dissertation 
is that in a study in which R&D intensity and innovation adoption were investigated, Greve 
(2003c) found that the kinked curve model only applied to the latter behavior. Thus, whether 
or not sensitivity to performance feedback would vary given the precise operationalization 
of innovation investment in the studies reported in this dissertation was not clear ex ante.

Greve (1998, 2003a) has emphasized that decision-makers utilize different sources 
of information for monitoring performance relative to aspiration levels. Most commonly 
(Baum et al., 2005; Greve, 1998, 2003a, 2003b, 2003c, 2008, 2010), realized performance is 
compared against aggregates of past performance (i.e. a historical aspiration level) and/or 
aggregates of performance of salient peer organizations (i.e. a social aspiration level). The 
practical nature of this dichotomy was illustrated in a study of CEO letters to shareholders 
in annual reports by Short and Palmer (2003). They found that these CEOs use multiple 
performance referents (aspiration levels in performance feedback theory terminology) from 
a variety of sources to evaluate their company’s performance (Short & Palmer, 2003). 
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Following Greve’s (2003a) suggestions for future research to study the 
interdependence between these two sources of information and some prior work on the 
topic (Audia & Brion, 2007; Baum et al., 2005; Greve, 1998, 2008; Mezias et al., 2002), 
I chose to focus on how contradictory success/failure conclusions based on these two 
sources of information would affect organizational adaptation. The term chosen to describe 
this situation has been inconsistent performance feedback, as on their own the two 
performance-aspiration comparisons would lead organizations to show markedly different 
levels of adaptation. Given that the prior work on inconsistent feedback did not yield a 
consistent explanation of the impact nor mutually supporting empirical findings, I set out 
to determine what would be the exact effect of inconsistent performance feedback on 
organizational adaptation.

In particular, I studied decisions that have to do with investment in innovation. 
Supported by empirical work (Bowen et al., 2010), I drew attention to the fact that innovation 
is an impactful strategy available to firms for ensuring their continued existence and 
achieving above-average performance. Given the benefits innovation offers, the normative 
implication for firms would be that they should devote substantial strategic resources (R&D) 
and effort to innovation. R&D is a vital step on the path towards the successful launch of 
innovations (Crépon et al., 1998; Greve, 2003b), even though in the short run it is a cost 
and thus negatively impacts accounting performance indicators such as Return on Assets 
(Gavetti et al., 2012). Given this characterization of investing in innovation, deciding to do so 
is not trivial and thus requires decision-makers to be sure their organization’s situation calls 
for it. Therefore, this type of investment decision was an interesting context for investigating 
the impact of inconsistent performance feedback. 

Combining inconsistent feedback with a focus on innovation investment decision-
making yielded the research question that I sought to answer in this dissertation: 

Research Question: How does inconsistent performance feedback influence 
decision-making regarding investment in innovation?

In Chapter 2, I presented a systematic literature review on organizational 
performance feedback. Beyond providing systematic insight into the theoretical and 
empirical body of knowledge on organizational performance feedback, the review served to 
illustrate the relevance and importance of the research question. To structure the treatment 
of the literature, I took an information processing view to the evaluation of organizational 
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performance feedback (Gavetti et al., 2012). Furthermore, I structured the discussion of the 
extant literature along two dimensions. First, I identified three steps in the processing of 
performance information to review (see Figure 6.1). These steps form an abstracted display 
of the performance feedback model discussed earlier in this section31. 

The second dimension I used to analyze the literature was the level of analysis 
employed. Understanding organizational performance feedback information processing 
as it occurs at multiple organizational levels – that of the individual decision-maker, the 
group or team, and the organization – is relevant (Argote & Greve, 2007). Which actors 
are involved in decision-making matters as actors have specific preferences, characteristics 
and information processing styles (Cyert & March, 1992). In particular, the choice for this 
dimension was informed by the fact that it would allow assessing whether the organizational 
performance feedback model can be applied to the same extent and in the same fashion to 
these three levels of analysis.

Figure 6.1: Performance feedback information processing model

By focusing on these three stages of performance feedback information processing, 
I was able to identify those areas in need of further theoretical development and to address 
gaps in our understanding of how performance feedback is processed. By comparing the 
empirical measurement and testing of the theory to its conceptualization I managed to bring 
to the fore areas that warrant more rigorous empirical study. Befitting the research question 
and focus on inconsistent performance feedback, the primary theme I identified as an area 
requiring attention was that of multiplicity in organizational performance feedback. In terms 
of theory, the literature was very inclusive by accommodating multiple performance cues, 
multiple comparison points, and combinations thereof in building an explanatory model of 
organizational adaptation. In sharp contrast, the common empirical approach involved a 
single performance metric, a single comparison point, and a single performance appraisal. 
While I did find some exceptions that were useful in developing my empirical chapters, 
there is still much work to be done in this regard. 
31 As I did not focus on the determinati on of comparison points they are an exogenous factor in the model.As I did not focus on the determination of comparison points they are an exogenous factor in the model.
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Moreover, most of these exceptions were studies taking the organizational level of 
analysis as their focus. These studies generally relate indicators of organizational performance 
feedback inferred from organizational performance measures to organizational adaptive 
behaviors such as strategic change, investment in resources or R&D, market entry or exit, 
or inter-organizational partnerships (Baum et al., 2005; Greve, 1998). However, theoretical 
explanations of the direction and magnitude of the impact of performance feedback on 
such behaviors often times revolve around decision-makers interpreting performance 
information and reaching a particular success-failure assessment (Cyert & March, 1992; 
Greve, 2003a; Haleblian & Rajagopalan, 2005; Milliken & Lant, 1991). 

Overall, about 2/3 of the empirical work in the organizational performance feedback 
field concerned the organizational level of analysis indicating there is a need for studies at 
the individual and team level of analysis. By striking an opposite balance, this dissertation 
has addressed this need. Additionally, the combination of research topic and choices in term 
of levels of analysis allows me to contribute both substantively as well as methodologically 
to the literature. 

In each of the empirical chapters, my primary focus was on the likelihood or relative 
magnitude of innovation or R&D investment. Moreover, in Chapters 3 and 4 I also considered 
the type of innovation or R&D investment by distinguishing between radical and incremental 
kinds (Gracia & Calantone, 2002). Radical innovation represents a major adjustment for 
the organization with uncertain outcomes. On the other hand, incremental innovation has 
more manageable and immediate potential consequences for the organization. By making 
the distinction between radical and incremental innovation, I took into account that not all 
innovations are of equal magnitude (Garcia & Calantone, 2002; March, 1991) and thus may 
differ in their attractiveness given particular performance feedback. 

Even if a particular instance of performance feedback does not affect the likelihood 
or extent of R&D or innovation investment, which balance is struck between radical and 
incremental kinds of investment might be impacted. Distinguishing between strategically 
distinct types of organizational adaptation is common in the organizational performance 
feedback literature. For instance, Greve (1998) presented an additional analysis of format 
changes by US radio stations in which he distinguished between different types of such 
changes differentiated by the extent to which they involved risk taking and novelty. In a later 
study (2007), he distinguished between explorative and exploitative innovations following 
terminology introduced by March (1991). 

In the following two subsections, I present overviews of theoretical development 
concerning inconsistent feedback and the empirical findings reported in Chapters 3-5. Based 
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on the empirical findings, I will answer the research question. Subsequently, I will present 
the general implications and some directions for future research. Last, I will provide an 
answer to the research question to conclude this final chapter.

6.2 Inconsistent performance feedback and its effect on organizational 
adaptation

In Section 6.1 I briefly indicated what inconsistent performance feedback is. Few 
other researchers have included the effect of inconsistency in their modeling of organizational 
behavior following performance feedback (exceptions being Audia and Brion (2007), Baum 
et al. (2005), and Greve (1998, 2008)). The theoretical implications of inconsistent feedback 
are for from trivial. Whereas consistent performance feedback provides unitary guidance to 
the decision-maker, this does not happen in the case of inconsistent performance feedback. 
Actually, any interpretation of the performance feedback could be biased towards either 
of the underlying performance feedback signals. Thus, decision-makers could give one a 
higher weight relative to the other in their interpretation and hence allow it to play a larger 
role in the ultimate decision. When decision-makers interpret both performance feedback 
signals in conjunction, they must create an account to legitimize their decision. Therefore, 
the case of inconsistent performance feedback creates situations in which decision-makers 
have to integrate the distinct implications of the two signals. Thus, inconsistent performance 
feedback triggers more cognitively taxing information processing. My purpose in writing this 
dissertation was to reflect upon these implications and show that a less atomistic treatment 
of performance feedback will advance understanding of how it affects organizational 
adaptation.

In this section, I will elaborate more thoroughly on the issue and recap the main 
explanatory mechanisms used to characterize its impact on organizational adaptation. 
I will start by discussing the two decision rules used in the literature (the fire-alarm and 
self-enhancing rule) that propose complexity reduction mechanisms for dealing with 
inconsistent performance feedback. Next, I will explore an intertia perspective on the impact 
of inconsistent performance feedback. Last, I will discuss the integrative interpretation 
mechanism that I proposed in this dissertation. Throughout this discussion I will draw upon 
the theoretical development presented in the different chapters of this dissertation. 

In the literature review (Chapter 2), I reported that most authors considering the 
issue postulated particular decision rules as explanatory mechanisms (Greve, 1998, 2003a). 
The two rules I came across were the fire-alarm and self-enhancing rule. Both rules assume 
that decision-makers direct their attention to the performance appraisal (social or historical) 
that yields either a negative or a positive conclusion, irrespective of the type of performance 
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signal under consideration. As such, they are complexity reduction mechanisms at their core 
as these postulate that part of the performance feedback is filtered out. Some degree of 
empirical support has been found for both of the decision rules, which is noteworthy as they 
predict diametrically opposed responses to inconsistent performance feedback. 

Using the fire-alarm rule meant focusing on the negative performance appraisal 
and results in concluding that performance is unsatisfactory (Baum et al., 2005). This 
mechanism is based on individuals being inclined to reduce negative discrepancies between 
current versus desired outcomes (Audia & Brion, 2007). In effect, decision-makers operate 
as problem solvers, directing their attention to any performance signal only in so far as it 
indicates a problem (Jordan & Audia, 2012). This fits with the general characterization of 
an organization in Cyert and March’s (1992, p. 167) seminal work, where an organization is 
described as a ‘fire-department’ which makes changes only in case (performance) problems 
are identified and that operates using sequential attention to goals (Greve, 2003a, 2008). 
Sequential attention to goals implies decision-makers operate from a predetermined 
hierarchy of performance goals, switching attention towards a goal of lower rank only if the 
aspiration level on all goals of higher rank has been attained (Cyert & March, 1992; Greve, 
1998). The findings of Baum et al. (2005), who studied the likelihood of establishing ties with 
non-local partners (from a network-topological point of view) – a risky strategic decision – in 
Canadian bank’s underwriting syndicates, were in line with the fire-alarm rule. 

When attention is directed to the negative performance feedback signal, decision-
makers will respond by devoting resources to R&D and innovation. Moreover, as the fire-
alarm rule involves decision-makers focusing on the negative part of the inconsistent 
feedback, which will drive their behavior, their willingness to take risk and the likelihood 
they will seek non-local solutions will be high as well. As a result, the theoretical mechanism 
underlying this rule also supports predicting decision-makers will show a greater preference 
for radical over incremental R&D and innovation.

For decision-makers following a self-enhancing rule, the presence of a positive 
performance feedback signal – even if it pertains to a performance dimension of lesser 
importance (Audia & Brion, 2007) – provides grounds to argue against organizational 
adaptation the need for which is indicated by a negative performance feedback signal 
(Jordan & Audia, 2012). Moreover, divergence in performance signals makes it hard to link 
actions and outcomes opening up the possibility to portray the situation as more positive 
than it strictly is (De Schryver et al., 2008). Instead of stressing problem-solving, this view 
emphasizes dispositional and situational characteristics that cause decision-makers to 
operate as self-enhancers (Audia & Brion, 2007; Jordan & Audia, 2012). 
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Self-enhancement behavior springs forth from an innate need to portray one’s 
actions and outcomes in a positive light. This tendency is exacerbated in an organizational 
context by factors that increase self-threat (i.e. have employment, career and/or reward 
consequences for the decision-maker) and the latitude to portray low performance 
positively (i.e. ambiguity, task complexity, power) as well as the interactions between such 
factors (Jordan & Audia, 2012). The two studies reported by Audia and Brion (2007) provided 
support for the occurrence of self-enhancing responses following inconsistent performance 
feedback. Their experimental study further indicated this only applied to individuals with an 
above-median need for self-enhancement. 

Inconsistent performance feedback, by virtue of there being a positive performance 
feedback signal, provides the latitude to portray low performance in a positive light. 
In effect, the self-enhancing rule predicts that decision-makers will treat a situation of 
inconsistent feedback as if it were consistently positive. The self-enhancing rule describes 
decision-makers’ responses to inconsistent feedback as an attention focusing mechanisms 
that has the goal to increase acceptance of the status quo by portraying it in a positive light. 
In contrast to a fire-alarm rule response, such a response will not involve seeking solutions 
to problems and thus is consistent with a low likelihood or extent of R&D and innovation 
investment. Even if a limited extent of search does occur, this will be most likely of a rather 
local nature (Cyert & March, 1992; Greve, 2003a). Moreover, as part of the motivation to 
self-enhance derives from reducing self-threat (Jordan & Audia, 2012), the willingness to 
take risks given inconsistent feedback will be rather low which is consistent with decision-
makers preferring incremental over radical R&D and innovation.

In both Chapter 4 and 5 we proposed that inconsistent feedback might trigger 
inertia as decision-makers become cognizant of the ambiguity and contradiction in the 
performance feedback. This would preclude any action following such feedback. If there 
would be any action at all, it would involve investment in incremental R&D as argued in 
Chapter 4.

 In Chapter 3, I stated that the fire-alarm and self-enhancing decision rule explanations 
assume different possible configurations of inconsistent feedback to have a symmetrical 
effect. Inconsistency, no matter the actual underlying configuration of performance feedback 
signals, would have the same impact on the (relative) level of (radical) innovation. Applying 
the insights of Gavetti et al. (2012), I added that integrative interpretation of the actual 
information the performance feedback signals convey in conjunction does not seem to 
matter in such an explanation. As a result of a more detailed evaluation of the performance 
feedback, decision-makers could in the end conclude that despite the inconsistency between 
the signals, in combination they yield a coherent interpretation.
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With the aim of developing an alternative perspective on inconsistent feedback, 
I explored the potential of theoretical mechanisms based on integrative interpretation of 
the information conveyed by inconsistent feedback. I argued that inconsistent feedback 
indicating an organization did better than the goal it intended to achieve (positive 
historical performance appraisal) while worse than its salient competitors (negative social 
performance appraisal) would be interpreted by decision-makers as a situation offering both 
the opportunity and possibility to improve performance. The converse situation in terms of 
inconsistent performance feedback would simply be interpreted as one where opportunities 
are nonexistent and the means to achieve them in the future are not available. Compared 
to a decision-rule approach, this mechanism predicts different inconsistent feedback 
configurations to have unequal effects on R&D and innovation investment and the relative 
extent of radical versus incremental R&D and innovation investment.

In Chapter 5, I formalized the interpretive perspective into two complementary 
decision rules to explain the effect of inconsistent performance feedback. While the fire-
alarm and self-enhancing decision-rules involve decision-makers neglecting half of the 
inconsistent performance feedback information available, one could imagine that they try 
and make sense of what the two apparently contradictory performance feedback signals 
imply when considered in combination. Considered from this point of view, the two 
inconsistent performance feedback configurations (negative social and positive historical 
performance appraisal and the opposite case) lead to rather contrasting interpretations. 

If historical performance appraisal is positive and social performance appraisal 
negative, decision-makers can conclude there are opportunities to improve their own 
performance since their competitors achieve higher performance. Moreover, as they are 
experiencing a positive trend in performance, they can conclude that they also have the 
means to act upon those opportunities. Combining these elements of urgency to act and 
being able to afford taking action, an affordance-urgency decision rule implies increasing 
investment in R&D and innovation. In contrast when they are performing at a higher level 
than the average competitor there is no sense of urgency to be felt, but rather a potential 
argument for being content with the status quo. Combined with the fact that experiencing 
a negative trend in performance of their organization reduces the availability of resources 
to take strategic action, a constraint-slackening decision rule implies decreasing investment 
in R&D and innovation. This situation involves some level of threat and precludes decision-
makers from acting but engenders inertia.

Both the decision rules from the existing literature on performance feedback 
and the integrative interpretation mechanism I propose are input-process-output models. 
In that sense they elaborate on a large part of the literature that takes an input-output 
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model. Moreover, whereas the decision-rules propose a very basic complexity reduction 
mechanism based on filtering out performance feedback of a particular valence, the 
integrative interpretation mechanism I propose is more exhaustive. It accommodates all 
performance feedback information and thereby facilitates a more holistic consideration of 
the implications of the performance feedback.

In section 6.1, I put forward the assertion that studies taking either the individual 
decision-maker or the team of decision-makers as the unit of analysis are necessary to fully 
understand how performance feedback drives organizational adaptation. Given that most 
of the adaptive behaviors and decisions studied are rather consequential and therefore in 
practice involve multiple decision-makers in information rich environments (Lant & Hewlin, 
2002), the team level of analysis is especially relevant. Accounting for multiple interacting 
decision-makers opened up an area of inquiry not ordinarily considered in organizational 
performance feedback research. In line with the notion of more elaborate interpretation of 
performance feedback information introduced above, whether these interacting decision-
makers might differentially interpret performance feedback, especially if it is inconsistent, is 
a relevant question (Greve, 1998). 

6.3 Overview of the empirical findings

Before discussing the main findings from the three empirical chapters, I will 
shortly elaborate on how they build on each other. In Chapter 3, I considered the individual 
level of analysis. As the theoretical mechanisms used to explain the effect of inconsistent 
performance feedback on adaptive behavior described how individual decision-makers deal 
with performance feedback pertaining to an organization, taking that level of analysis as the 
starting point was straight-forward. Next to a survey to assess the prevalence of inconsistent 
performance feedback in actual organizational practice, I conducted a series of three 
scenario experiments to test the impact of performance feedback on innovation investment 
decisions. I chose this approach to gain tractability on all components of performance 
feedback, resolve causal ambiguity, clearly distinguish between radical and incremental 
innovation projects and exclude confounding factors. In contrast to the study I presented in 
Chapter 5, this approach ensured that the study participants were aware of a specific set of 
performance feedback signals prior to the decision they made enabling causal inference. 

 Moving to a meso level of analysis in Chapter 4 implied assessing the effect of 
inconsistent feedback in a setting – a team jointly discussing performance feedback 
information in the process of making a number of decisions – where interpretation of 
performance feedback is a necessity. Moreover, Chapter 4 functioned as an intermediary 
step towards the organizational level study using archival data reported in Chapter 5. The 
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experiential business simulation game used in Chapter 4 occupies the middle ground in 
terms of study design between the other two empirical chapters in two distinct ways. 

First, the simulation involved identifiable teams of decision-makers. They were of 
similar size, comparable in relevant expertise and experience, and faced similar decisions 
made under circumstances governed by the same basic parameters. Moreover, these 
basic parameters developed in the same way over time for all teams. Thus, instead of an 
individual making a single-shot decision in a rather stylized study setting as often the case for 
individual level studies taking an experimental approach like the one in Chapter 3 (Audia & 
Brion, 2007), the simulation used in Chapter 4 more closely approached decision-making in 
organizations. In such settings, decisions are often taken by multiple interacting individuals 
operating in information rich settings. In that sense, the study comes closer to the generally 
used organization level approach I used in Chapter 5. Such studies however, have no data 
on the people involved in decision-making on R&D. Therefore, controlling in great detail for 
the circumstances under which the decisions were made is not possible in such studies, nor 
can they offer any insight in the variance in specific steps and procedures along which the 
firms determine the amount of funds to be invested in R&D. The approach used in Chapter 
4 enables comparability of and control over the empirical circumstances to some degree 
on the one hand and a modicum of generalizability advantages of empirical realism on the 
other hand (Chen et al., 2010). 

Secondly, the same sorts of benefits of the simulation study approach just outlined 
applied to reliability and validity of the R&D decision variables. In the archival study of 
Chapter 5, I studied as just explained an amount that represented the total sum of funds 
invested in R&D with no regard to differences in how it was composed or decided upon. In the 
simulation study of Chapter 4, procedures to determine and composition of the overall R&D 
decision were comparable. Yet, in contrast to the one in the experimental studies in Chapter 
3, it was not an artificially pre-constructed decision leaving nothing to the imagination. 
Rather, it involved decision-makers both devising and allocating what they believed to be a 
sufficient amount of funds to their own R&D projects. Thus, the R&D investment decision I 
studied in Chapter 4 was rather open-ended and thereby more realistic.

Even though the experimental approach of Chapter 3 and the experiential business 
simulation game of Chapter 4 have their advantages, they were outclassed in term of 
generalizability by the organizational level study reported in Chapter 5. In that study I used 
data about R&D investment from organizations for which R&D was an important element 
of their organizational strategy. Moreover, as the data reflect actual decision and actual 
performance, questions one might direct towards Chapters 3 and 4 regarding decision-
makers being sufficiently invested in the decision they make were not applicable to Chapter 
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5. Overall, the three empirical chapters in combination enable a proper and complete 
answer to the research question.

The main finding emerging from the series of studies reported in Chapter 3 is that 
distinct configurations of inconsistent performance feedback have asymmetrical effects on 
the relative share of an investment budget participants were willing to invest in innovation 
projects. The presence of inconsistent performance feedback turned out to be an insufficient 
condition to explain deviations in subsequent investment behavior as compared to consistent 
performance feedback situations. Thus, the findings supported neither the fire-alarm rule 
nor the self-enhancing rule. Both inconsistency and the valence of the performance signals 
yielding inconsistent feedback were needed to explain the observed findings, fitting the 
interpretation view I developed in Chapter 3 and 5. Study 3.3 and to a lesser extent Study 
3.4 provided some indication of how inconsistent feedback would affect the relative balance 
between radical and incremental innovation. In line with the interpretation view, participants 
in Study 3.3 would devote relatively more to radical innovation if feedback indicated the firm 
they would make a decision for had done better than the aspiration level yet worse than the 
competition instead of the reverse inconsistent performance feedback configuration. Thus, 
in Chapter 3 I concluded that studying how the different configurations of performance 
feedback that contain an inconsistency are interpreted is the key to understanding the 
impact of inconsistent performance feedback. 

The findings of Chapter 4 indicated that the presence of inconsistency in performance 
feedback did not affect whether teams would invest in R&D projects or whether they would 
invest in a specific type of project. Adding inconsistency in performance feedback to the 
standard performance feedback model (Greve, 2003a) made no difference in terms of 
variance explained. Therefore, I cannot draw any conclusion as to the impact of inconsistent 
feedback in a team decision-making setting. The question whether the potential for 
differences in interpretation of performance signals and opinions on performance appraisal 
in the team is higher when performance feedback is inconsistent remains unanswered. For 
now, it remains unclear whether the fire-alarm rule, self-enhancing rule or an interpretation 
perspective is most applicable to how organizational performance feedback relates to 
adaptive behavior at the team level. Whether differences in interpretation of inconsistent  
feedback would result in comprise and thereby a preference for incremental R&D is another 
unresolved issue. 

To assess if these assumed differences in interpretation and attention indeed 
occurred when a team faced inconsistent performance feedback, I conducted an analysis 
of perception accuracy of the two performance signals (historical and social performance 
appraisal). These additional analyses presented in Chapter 4 showed that the average team 
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accuracy in perceiving their feedback situation was driven by two factors. First of all, the 
more extreme their absolute change in performance as compared to the previous round, 
the greater the proportion of team members that would correctly asses the firm’s position 
versus its prior position and competitors. These effects were significant and of substantial 
magnitude. The firm’s performance relative to the industry average had a similar yet not 
significant effect. Secondly, inconsistency would impact accuracy as well. I found that this 
impact differed depending on whether it considered accurate perception of performance 
compared to prior performance versus industry average performance. Lagging behind the 
competition (negative social performance appraisal) would be conducive to accurately 
perceiving that the firm was improving upon past performance (positive historical 
performance appraisal). For the opposite kind of inconsistency, teams would be less accurate 
in spotting a negative performance trend. Conversely, accurately assessing that the firm 
was lagging behind the competition was helped by a positive trend in team performance, 
while a negative trend in performance precluded the team from correctly perceiving they 
were performing above the industry average. These asymmetrical findings yet again provide 
grounds for rejecting the fire-alarm and self-enhancing rule based mechanisms in favor of 
the interpretation view.

 In Chapter 5, I presented a study using archival data and investigated the incidence 
of adjustment as well as the level of R&D intensity at the organizational level. Of the three 
empirical chapters, this one was the most conventional one. My choices for measurement 
and modelling followed previous empirical work (Chen, 2008; Chen & Miller, 2007; Greve, 
2003b; Salge, 2011; Vissa et al., 2010) linking performance feedback to R&D intensity. I found 
that inconsistency did not uniformly reduce the incidence of adjustment in R&D intensity as 
would be consistent with an inertia explanation. Firms that were outcompeted by their peers 
yet experienced a positive trend in their performance sought a solution to their problem 
by adjusting their R&D intensity. Conversely, firms that were doing well compared to their 
competitors yet doing worse compared to previous periods would not as readily adjust 
their R&D levels. Furthermore, I found no significant effects of inconsistent performance 
feedback on the level of R&D intensity. Nevertheless, I did observe that the coefficients 
capturing the two types of inconsistent performance feedback (positive social and negative 
historical performance appraisal versus negative social and positive historical performance 
appraisal) had opposite signs. These findings do not fit the fire-alarm or self-enhacing rule 
either, but rather match the complimentary affordance-urgency and constraint-slackening 
decision rules.
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6.4 Implications and future research directions

Given the main thrust of the findings, future research could examine to what extent 
inconsistent performance feedback affects decision-makers’ evaluation of whether their 
firm’s situation calls for as well as allows for increased R&D and innovation investment. 
These considerations could prove to be one of the components that play a role in a more 
complex interpretation of the inconsistent performance feedback situations. Quite possibly, 
the two types of inconsistency convey a different message as to the exact nature and 
cause of the performance problems the firm is facing. Moreover, decision-makers could 
draw quite different conclusions as to the possibility and feasibility to remedy the observed 
performance problems in the near future. These factors may impact the extent to which 
they will seek behavioral adaptation. Thus, further empirical tests of the affordance-urgency 
and the constraint-slackening decision rules would serve to increase our understanding of 
inconsistent performance feedback.

In terms of theory development, the different explanatory mechanisms used in the 
dissertation to link inconsistent organizational performance feedback to R&D and innovation 
investment decisions were both cognitive ones (Gavetti et al., 2012). Even so, the fire-
alarm and self-enhancing decision rule based mechanisms were less cognitively rich than 
the integrative interpretation mechanism – formalized in the affordance-urgency and the 
constraint-slackening decision rules – I developed. As I concluded based on the overview of 
the empirical findings in Section 6.3, the integrative interpretation mechanism proved to be 
the better candidate to explain the findings reported in Chapters 3 to 5. Therefore, by taking 
such an approach future research can more fully account for the depth of interpretation 
decision-makers give to specific configurations of performance feedback. 

To facilitate further theoretical development of this integrative interpretation 
mechanism, one can draw upon the Attention Based View (Ocasio, 1997, 2010) and the 
work of Girgerenzer and colleagues (Girgerenzer & Brighton 2009; Girgerenzer & Gaissmaier, 
2011). The Attention Based View gives ample consideration to the different structures in an 
organization that shape information processing, so drawing upon it would allow exploring 
the organizational conditions that direct and shape information processing of performance 
feedback signals. Are these structures perhaps more geared towards dealing with consistent 
than inconsistent feedback? Are there differences across organization in this regard and how 
can we explain these differences? Do more complex structures for dealing with performance 
feedback develop as the organization faces prolonged inconsistent performance feedback? 
The work of Girgerenzer and colleagues shows that the effectiveness of particular decision 
rules, given that they are in effect heuristics, depends on whether they fit with the decision-
making environment. As the integrative interpretation mechanism in effect involves decision-
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makers attuning their decision-making to the organizational and environmental context, 
this latter line of work can aid in explaining how the integrative interpretation mechanism 
works. Additionally, explaining when and how a particular decision rule is effective would fit 
in this line of inquiry as well.

In this dissertation, I considered a specific case of multiplicity in organizational 
performance feedback: that of inconsistent performance feedback. In my empirical chapters, I 
accommodated multiple performance appraisals (historical and social performance appraisal) 
and accounted for the potential that these may interact in their impact on organizational 
adaptation (in terms of R&D and innovation investment decisions). This served to address 
an important open question identified in the literature review of Chapter 2. The question 
is the following: in what way and stage do decision-makers handle the full complexity of 
multiple performance indicators, comparison points and performance appraisals that can 
be calculated based on the former two? Do they consolidate performance cues into an 
overarching performance value before comparing it to comparison points?  Do they use 
a similar approach for integrating multiple comparison points? Or do they enter them 
each on their own in performance appraisal? Or does each combination of a performance 
indicator and a comparison point yield a separate performance appraisal, and if so do 
these have independent or interactive impacts on organizational behavioral adaptation? 
Answering these questions and untangling the underlying issue of multiplicity requires 
more encompassing theoretical models and integration of different directions in which the 
complexity of the basic model (Figure 6.1) has been advanced. Throughout this dissertation, 
I developed theory, models, and explanations to address this issue. Nevertheless, as the 
findings show there is still more work to be done in order to understand the effect the 
specific kind of multiplicity in performance feedback I considered. 

Moreover, as there are other ways in which multiplicity in performance feedback 
can be considered and therefore even more potential contradictions in the performance 
feedback organizational decision-makers face there is still a large theoretical space that 
can be explored. In all three empirical chapters, inconsistency in performance feedback 
signals pertained to a single performance metric. Further research is needed to determine 
if the findings, and the mechanism underlying them, also apply in case inconsistency in 
performance feedback on more than a single performance metric occurs. In such cases, 
issues such as the ranking of performance measures (Greve, 2008) as well as the extent to 
which it remains temporally consistent in the process of evaluating realized performance 
(Jordan & Audia, 2012) come into play.

Next to the areas for improvement I addressed in the empirical chapters, the lack of 
actual field studies reported in the literature stood out in the literature review. Even though 
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a small number of studies used surveys, the great majority of studies either used secondary 
data (organizational level of analysis), experimental or simulation game (individual and 
team levels of analysis) methods. I found no studies that used qualitative methods or other 
approaches to gain more in depth insight into the collection of performance information 
or subsequent performance appraisal. Thus, future research to broaden the evidence 
base for the organizational performance feedback models and predictions should involve 
more qualitative and/or in depth study of the actual information processing involved. Such 
approaches would be especially suitable to resolve the multiplicity issue discussed above 
and could provide further support to the integrative interpretation approach I proposed. 

An added benefit of developing the field of organizational performance feedback 
in these directions is that the potential to be sensitive to differences between organizations, 
contexts and decision situations. Nearly all of the modeling approaches we reviewed explicitly 
or implicitly assumed all decision-makers and organizations use the same performance 
cues, the same comparison points and the same ways to utilize them to yield performance 
appraisal. Nevertheless, theory as often hinted at throughout this dissertation seems to 
suggest heterogeneity in these features. From the information processing perspective I used 
in the literature review, questions such as what information is relevant at what point, to 
whom and to what extent emerge naturally. Thus, incorporating features of the context 
and decision-makers engaged in performance feedback information processing is certainly 
another useful avenue for future research.

As a methodology, experiments have been under-utilized in the literature on 
performance feedback and neighboring behavioral perspectives while it can be a good 
source of new evidence (Gavetti et al., 2012). With the series of experimental studies 
reported in Chapter 3, I demonstrated the possibilities experiments offer to test predictions 
on decision-making following performance feedback in detail and with more precision than 
in other types of studies. Even though the decisions made by participants in these studies 
were hypothetical ones, by taking measures such as extensive pilot testing (Study 3.2-3.4), 
using participants with managerial experience (Study 3.3, and part of the participants in 
Study 3.4) and biographical priming (Study 3.3 and 3.4) I increased the internal validity of 
these studies.

My findings are relevant to the field of innovation studies in general as they 
can stimulate inquiry into other sources of ambiguity affecting strategic decision-making 
pertaining to R&D and innovation investment. For instance, decision-makers deal with 
performance feedback on a regular basis (Greve, 2010). Accounting for the differentiation 
of temporal dynamics in (inconsistent) performance feedback by means of a longitudinal 
study involving repeated performance feedback might serve to determine if sensitivity 
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to inconsistent performance feedback changes over time. In a study on aspiration level 
updating, Greve (2002) showed that the updating interval of aspirations based on realized 
performance affected organizational survival in a simulation study. As he showed that 
slow adjustment of aspiration levels was the best approach, perhaps a link to inconsistent 
feedback is that this prevents organizations from adjusting their aspiration levels and 
strategies too rapidly.

Future research could consider the impact of inconsistent performance feedback on 
other managerial and organizational behaviors previous research has shown to be affected 
by performance feedback. For instance, the willingness to take risks could be considered. 
This, next to search behavior, is an important behavioral precursor to important strategic 
decisions such as strategic change and innovation adoption (Cyert & March, 1992; Greve, 
2003a; Greve, 2010). It would be interesting to determine if the willingness to take risk 
following inconsistent feedback is greatly reduced (a self-enhancing response), remains the 
same (due to the confusion inconsistent performance feedback creates) or is also driven by 
the combination of the affordance-urgency and the constraint-slackening decision rule that 
seems to underlie the search behaviors investigated in this dissertation. 

As innovation is a generally risky pursuit (March, 1991; Massini et al., 2005), 
inconsistent performance feedback might not only dampen firm innovation as a consequence 
of depressing R&D intensity but also by making it less likely decision-makers accept the 
risk inherent in the options for innovation available to them. Following up on studies 
on inconsistent performance feedback and risk taking, the effect on eventual strategic 
decision-making, for instance pertaining to launching innovations, could be considered 
while accounting for its effects on search behavior and willingness to take risks.

A practical implication based on Chapter 4 would be that in case performance 
feedback is inconsistent and there are degrees of freedom in performance appraisal, the 
merit of group decision-making should be questioned (Lant & Hewlin, 2002). Collective 
decision-making could very well result in individual confusion propagating at the team 
level, resulting in sub-optimal decisions due to a contested perception of performance 
feedback information. Inertia and non-decisions are then likely to occur. On the other hand, 
moving towards a distribution of decision-making responsibility across individuals in the 
team would not help either since then the decision will be biased by selective attention 
to one performance cue, albeit it a different cue depending on the individual making the 
decision. Therefore, further research geared towards generating practical application of 
these findings should focus on what organizational measures can help teams deal with 
inconsistent performance feedback.
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Further practical implications of the current dissertation are that inconsistent 
performance feedback is a likely occurrence but does not need to preclude engaging in 
innovation as demonstrated in the empirical studies. Moreover, taking steps to get an 
integrated understanding of what the inconsistency implies would be the way to deal with 
it. Especially if the firm is outcompeting its peers while experiencing a negative performance 
trend, determining the reason for that combination of performance signals seems prudent. 
Is this because of an overall decline in the market or even the economy? Or is something 
else at play? Whether and what steps are called for the ensure survival and competitive 
advantage of the firm depends on such answers.

6.5 Answering the research question

From the above discussion of our findings, two main conclusions emerge. First of 
all, my findings are rather sparse and preclude a definitive and irrefutable answer to the 
research question. Secondly, and by far more interesting is that the findings that did emerge 
are consistent with each other. Thus, the answer to the research question I set out to 
answer in this dissertation is that inconsistency in performance feedback triggers integrative 
interpretation of the information contained in the feedback on part of the decision-maker 
deciding whether and how much to invest in R&D and innovation. 

Furthermore, the eventual choice will be informed by an evaluation of whether 
their firm’s situation calls for as well as allows for increased R&D and innovation investment. 
Since the two types of inconsistent performance feedback I considered in this dissertation 
yield contrasting interpretations on whether increased R&D and innovation investment 
is necessary and possible, the fact that their effects are asymmetrical is by no means 
contradictory. Thus, inconsistent performance feedback is an informative contradiction 
rather than contradictory information to the cognitively sophisticated decision-maker 
engaging in holistic interpretation of performance feedback.
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Summary

In this dissertation, I depart from one of the most cited and acknowledged 
contributions to the field of organization studies, A Behavioral Theory of the Firm by Cyert 
and March (1992). They applied the concept of bounded rationality – i.e. due to cognitive 
limitations individuals satisfice instead of maximize (Simon, 1957) – to organizational 
decision-making. They also proposed how decision-makers go about satisficing. Decision-
makers formulate aspiration levels representing the minimal satisfactory values on a relevant 
goal variable. Next, they compare performance to aspiration levels. In case all aspiration 
levels are attained, this indicates success and there is no need for action. In any other case, 
there are indications of failure and thus a need to remedy the performance shortfall. The 
diagnostic function of comparing performance against aspiration levels, organizational 
performance feedback, is the topic of this dissertation.

Previous research added a number of features to this model. First, the degree to 
which realized performance is below or above the aspiration level translates into the extent 
of action undertaken by decision-makers (Lant & Montgomery, 1987). Second, later work 
shows for some adaptive behaviors that once performance surpasses the aspiration level 
the likelihood of action decreases at a faster rate – the so-called kinked curve model (Greve, 
1998, 2003a). This model introduced the notion that sensitivity to performance feedback 
may differ depending on how performance compared vis-à-vis the corresponding aspiration 
level. Third, decision-makers utilize multiple aspiration levels based on distinct sources of 
information. Most commonly, they consider a historical one involving comparison of current 
performance with previous performance levels of the focal organization and a social one 
comparing current performance with performance levels of salient competitors. Given 
these two distinct performance-aspiration comparisons, a number of researchers asked 
what impact mutually contradictory success failure conclusions derived from them would 
have on decision making – a situation called inconsistent performance feedback (Audia & 
Brion, 2007; Baum et al., 2005; Greve, 1998).  

The primary theme I identified in the literature review presented in Chapter 2 as an 
area requiring attention was that of multiplicity in organizational performance feedback. In 
terms of theory, the literature thus far has been very inclusive by accommodating multiple 
performance cues, multiple comparison points, and combinations thereof in building an 
explanatory model of organizational adaptation. In sharp contrast, the common empirical 
approach involved a single performance metric, a single comparison point, and a single 
performance appraisal. Thus, the models can accommodate inconsistent performance 
feedback, yet empirical study of it is limited. As the few studies done on this topic did not 
yield a clear answer, I set out to address the question myself.  Specifically, I ask: How does 
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inconsistent performance feedback influence decision-making regarding investment in 
innovation? 

To answer this question, I made two key design choices. First, as the theory on 
performance feedback is about how information is interpreted and translated into decisions, 
studying inconsistent feedback at the individual and team decision-maker level was vital. 
This need to do more than just consider the organizational level of analysis was further 
underscored in my review of the literature (see Chapter 2). Second, it was important to 
study similar decisions across these levels of analysis. I chose for investment in innovation 
in this regard, since it is an impactful strategy ensuring organizations’ continued existence 
and above-average performance (Bowen et al., 2010) that requires substantial commitment 
of resources (Gavetti et al., 2012). Moreover, in Chapters 3 and 4 I also considered the type 
of innovation investment by distinguishing between radical and incremental kinds (Gracia 
& Calantone, 2002). Radical innovation represents a major adjustment for the organization 
with uncertain outcomes. On the other hand, incremental innovation has more manageable 
and immediate potential consequences. Thus, not all innovations are of equal magnitude 
(Garcia & Calantone, 2002; March, 1991) and hence may differ in their attractiveness given 
particular performance feedback. I found some empirical support for this argument.

In terms of theoretical elaboration, the main message in this dissertation is that 
inconsistent performance feedback is not a unitary, monolithic phenomenon. Different 
configurations of inconsistent performance feedback can have rather distinct effects 
on subsequent adaptive behavior. The decision rules proposed thus far in the literature, 
a fire-alarm rule proposing an exclusive focus on any negative performance-aspiration 
discrepancy and a self-enhancing rule proposing focus will be on any positive discrepancy, 
thus seem to be too simplistic. Rather than a complexity reduction perspective, based on 
an integrative interpretation perspective I propose two more sophisticated decision rules. 
These are the affordance-urgency and constraint-slackening decision rules. As a result of a 
more detailed evaluation of the performance feedback, decision-makers could in the end 
conclude that despite the inconsistency between the signals, in combination they yield a 
coherent interpretation. 

The logic underlying the decision rules I propose is the following. If historical 
performance appraisal is positive and social performance appraisal negative, decision-
makers can conclude there are opportunities to improve their own performance since their 
competitors achieve higher performance. Moreover, as they are experiencing a positive 
trend in performance, they can conclude that they also have the means to act upon 
those opportunities. Combining these elements of urgency to act and being able to afford 
taking action, an affordance-urgency decision rule implies increasing investment in R&D 
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and innovation. In contrast when they are performing at a higher level than the average 
competitor there is no sense of urgency to be felt, but rather a potential argument for being 
content with the status quo. Combined with the fact that experiencing a negative trend 
in performance of their organization reduces the availability of resources to take strategic 
action, a constraint-slackening decision rule implies decreasing investment in R&D and 
innovation.

The three empirical studies included in my dissertation served to explore what 
effects inconsistent performance feedback would have on innovation investment and 
what explanatory mechanisms best explain these effects. In Chapter 3, I considered the 
individual level of analysis and tested the impact of inconsistent performance feedback 
using scenario experiments. This research approach allowed me to gain tractability on all 
components of performance feedback, resolve causal ambiguity, clearly distinguish between 
radical and incremental innovation projects and exclude confounding factors.  In Chapter 4, 
gathering data from and during a Markstrat business simulation game enabled studying 
innovation investment decision making by teams with in a more representative setting in 
terms of organizational decision making, while retaining some of the benefits the scenario 
experiments had. In Chapter 5, archival data from real-life organizations was used, which 
makes that study the one highest in external validity at the expense of loosing most of the 
benefits the scenario experiments offered. Even so, while each of the studies on their own 
have their limitations, combined they offer a rather sturdy foundation of evidence to base 
an answer to the research question on.

Two main conclusions can be drawn from the empirical findings presented in Chapters 
3 to 5. First of all, they are rather sparse and preclude a definitive and irrefutable answer 
to the research question. Secondly, and by far more interesting is that the findings that did 
emerge are consistent with each other. Thus, the answer to the research question I set out to 
answer in this dissertation is that inconsistency in performance feedback triggers integrative 
interpretation of the information contained in the feedback on part of the decision-maker 
deciding whether and how much to invest in R&D and innovation. Furthermore, the eventual 
choice will be informed by an evaluation of whether their firm’s situation calls for as well 
as allows for increased R&D and innovation investment. Since the two types of inconsistent 
performance feedback I considered in this dissertation yield contrasting interpretations on 
whether increased R&D and innovation investment is necessary and possible, the fact that 
their effects are asymmetrical is by no means contradictory. Thus, inconsistent performance 
feedback is an informative contradiction rather than contradictory information to the 
cognitively sophisticated decision-maker engaging in holistic interpretation of performance 
feedback.
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Next to further theoretical development and empirical testing to strengthen the 
findings from this dissertation, future research should consider other kinds of inconsistency 
and multiplicity in performance feedback such as discussed in Chapter 2. Moreover, 
investigating whether the two decision rules I propose apply to other sorts of adaptive 
behavior beyond innovation investment present a suitable way to follow up on this 
dissertation. Next to a general need for more studies at the individual and team levels of 
analysis, conducting field studies documenting the process of collecting, interpreting and 
evaluating performance feedback are needed to gain more comprehensive understanding 
of how decision-makers satisfice. Last but not least, attention to managerial and policy 
application of the findings of this dissertation and the follow-up research I propose is called 
for.
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Samenvatting

In dit proefschrift neem ik een van de meest geciteerde en betekenisvolle bijdragen 
in de organisatiewetenschappen, A Behavioral Theory of the Firm van Cyert and March (1992), 
als uitgangspunt. Zij pasten het concept van bounded rationality – het feit dat mensen door 
de grenzen aan cognitieve capaciteiten streven naar satisfactie in plaats van het maximaal 
haalbare (Simon, 1957) – toe op besluitvorming in organisaties. Daarnaast werkten ze uit hoe 
dit streven naar satisfactie – ‘goed genoeg’ – werkt. Besluitnemers stellen aspiratieniveaus 
vast die het onderscheiden van goed genoeg mogelijk maken. Vervolgens verglijken ze de 
prestaties met deze aspiraties. Als alle aspiratieniveaus zijn bereikt, is er sprake van succes 
en is er dus geen noodzaak tot actie. In alle andere gevallen is er sprake van falen en bestaat 
de noodzaak om het prestatiegat te dichten. Deze diagnostische functie, het verglijken van 
prestaties met aspiratieniveaus (organizational performance feedback of organisatorische 
prestatieterugkoppeling), is het onderwerp van dit proefschrift.

In voorgaand onderzoek is dit model stapsgewijs uitgebreid. Ten eerste, de 
mate waarin prestaties afwijken van aspiratieniveaus vertaalt zich naar hoe uitgebreid 
besluitnemers actie ondernemen (Lant & Montgomery, 1987). Ten tweede laat recenter 
onderzoek zien dat zodra het aspiratieniveau bereikt is de waarschijnlijkheid dat actie 
ondernomen wordt sneller afneemt – het zogenoemde kinked curve model (Greve, 1998, 
2003a). Door dit model ontstond het inzicht dat gevoeligheid voor prestatieterugkoppeling 
kan variëren als gevolg van hoe de prestatie zich verhoudt tot het aspiratieniveau. Ten 
derde gebruiken besluitnemers verscheidene aspiratieniveaus gebaseerd op afzonderlijke 
informatiebronnen. In de meeste gevallen kijken ze naar het verleden (historische 
prestatievergelijking) en naar saillante concurrenten (sociale prestatievergelijking). Gegeven 
deze twee typen aspiratieniveaus hebben een klein aantal onderzoekers zich de vraag gesteld 
wat de implicaties voor besluitvorming zouden zijn van contradicties tussen de conclusies 
ontleend aan deze twee prestatievergelijkingen. Deze situatie wordt omgeschreven als 
inconsistent performance feedback oftewel inconsistente prestatieterugkoppeling (Audia & 
Brion, 2007; Baum et al., 2005; Greve, 1998). 

In de literatuurstudie die ik in hoofdstuk 2 presenteer, komt primair naar voren 
dat mutipliciteit in organisatorische prestatieterugkoppeling meer aandacht behoeft. 
In termen van theoretische beschouwing laat de literatuur ruimte voor verschillende 
prestatiesignalen, vergelijkingspunten en combinaties daarvan in verklarende modellen 
van organisatieaanpassing. In schril contrast daarmee gaat de meest voorkomende 
onderzoeksaanpak uit van één enkele prestatie-indicator, één enkel ijkpunt en één enkele 
prestatievergelijking. Dus, terwijl de modellen inconsistente prestatieterugkoppeling 
kunnen accommoderen, is empirische studie ervan zeer ongewoon. Gegeven het feit dat 
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de studies naar dit fenomeen geen eenduidige resultaten opleverden, heb ik dit vraagstuk 
opgepakt. Ik vertrek vanuit de volgende onderzoeksvraag: Hoe beïnvloedt inconsistente 
prestatieterugkoppeling besluitvorming aangaande innovatie-investering? 

Om deze vraag te beantwoorden heb ik twee belangrijke ontwerpkeuzes gemaakt. 
Ten eerste, aangezien de prestatieterugkoppelingstheorie gaat over hoe informatie 
wordt geïnterpreteerd en vertaald in besluiten, kon ik niet anders dan inconsistente 
prestatieterugkoppeling bestuderen op zowel het individuele als ook het teamniveau van 
analyse. Deze noodzaak om verder te gaan dan enkel het organisatieniveau van analyse 
komt ook sterk naar voren in de literatuurstudie (zie hoofdstuk 2). Ten tweede was het 
relevant om eenzelfde soort besluit te bestuderen op de verschillende gehanteerde niveaus 
van analyse. Ik heb gekozen voor innovatie-investering, omdat het een invloedrijke strategie 
is voor het bevorderen van het voorbestaan en het bovengemiddeld presteren van een 
organisatie (Bowen et al., 2010), tevens vergt dit een substantiële investering van middelen 
(Gavetti et al., 2012). In hoofdstuk 3 en 4 bestudeer ik verder het type innovatie-investering 
door onderscheid te maken tussen radicale en incrementele innovatie-investeringen (Gracia 
& Calantone, 2002). Radicale innovatie vergt een significante aanpassing van de organisatie, 
terwijl de uitkomsten onzeker zijn. Incrementele innovatie heeft echter meer beheersbare 
en herleidbare mogelijke gevolgen. Dus, niet alle innovaties hebben even verstrekkende 
gevolgen (Garcia & Calantone, 2002; March, 1991) en ze kunnen dus verschillen in de mate 
waarin besluitvormers ze prefereren gegeven de prestatieterugkoppeling. De empirische 
bevindingen ondersteunen dit.

De theoretische bijdrage van dit proefschrift bestaat primair uit het feit dat 
inconsistente prestatiefeedback geen enkelvoudig, monolithisch fenomeen is. Verschillende 
configuraties van inconsistente prestatieterugkoppeling kunnen vrij uiteenlopende effecten 
hebben op de mate waarin gedrag wordt aangepast. De besluitregels tot dusver genoemd 
in de literatuur, de fire-alarm regel die aangeeft dat aandacht exclusief uitgaat naar de 
negatieve prestatie-aspiratie verschillen en de self-enhancing regel die stelt dat de aandacht 
uit zal gaan naar enkel de positieve verschillen, blijken dus te beperkt. In plaats van een 
complexiteitsreductieperspectief, breng ik op basis van een integratief interpretatieperspectief 
twee andere besluitregels naar voren. Dit zijn de affordance-urgency en constraint-slackening 
regels. Door een meer omvattende evaluatie van de prestatieterugkoppeling zullen 
besluitnemers uiteindelijk concluderen dat de prestatiesignalen samen een eenduidige 
interpretatie opleveren. 

De besluitregels die ik voorstel, werken als volgt. Als historische prestatievergelijking 
positief en de sociale prestatievergelijking negatief uitpakt, kunnen besluitnemers 
concluderen dat er kansen zijn om de organisatorische prestaties te verbeteren, aangezien 
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concurrenten beter presteren. Daar er een positieve trend in de prestatie van de eigen 
organisatie te zien is, kan tevens geconcludeerd worden dat de middelen om deze kansen te 
grijpen aanwezig zijn. De combinatie van deze elementen van de noodzaak en mogelijkheid 
om kansen te grijpen is de essentie van de affordance-urgency besluitregel. Deze impliceert 
een toename van de innovatie-investeringen. Wanneer een organisatie juist betere resultaten 
boekt dan de gemiddelde concurrent zal er geen gevoel van noodzaak tot verandering 
ontstaan, maar is dat juist een reden om de status-quo te accepteren. Omdat de negatieve 
trend in de prestaties van de organisatie zelf ervoor zorgt dat de middelen om strategische 
actie te ondernemen afnemen, zal er conform de constraint-slackening besluitregel minder 
in innovatie geïnvesteerd worden.

Met behulp van de drie empirische studies in dit proefschrift verken ik welke 
effecten inconsistente prestatieterugkoppeling heeft op innovatie-investeringen en 
welke verklarende mechanismen het best deze effecten kunnen duiden. In hoofdstuk 3 
beschouw ik het individuele niveau van analyse en test ik de weerslag van inconsistente 
prestatieterugkoppeling met een scenario experimenten. Deze onderzoeksaanpak stelt 
mij in staat om alle componenten van prestatieterugkoppeling onder controle te hebben. 
Tevens wordt causale ambiguïteit uitgesloten, wordt er een duidelijk onderscheid gemaakt 
tussen radicale en incrementele innovatie en worden storende factoren voorkomen. In 
hoofdstuk 4 bestudeer ik innovatie-inversteringsbesluitvorming door teams in een meer 
naturalistische omgeving door gebruik te maken van data verzameld tijdens een Markstrat 
bedrijfssimulatiespel, waarbij een aantal van de voordelen van scenario experimenten 
behouden bleef. In hoofdstuk 5 gebruik ik archiefdata van bestaande organisaties, wat deze 
laatste studie degene met de grootste mate van externe validiteit maakt ten koste van alle 
voordelen die de experimenten met zich mee brachten. Ondanks dat elk van de studies an 
sich enkele beperkingen hebben, levert de combinatie ervan een sterke basis van bewijs om 
de onderzoeksvraag te kunnen beantwoorden. 

Twee primaire conclusies kunnen op basis van de empirische bevindingen 
gepresenteerd in de hoofdstukken 3 tot en met 5 geformuleerd worden. Ten eerste, ze 
zijn vrij beperkt en laten het niet toe om een definitief en onweerlegbaar antwoord op 
de onderzoeksvraag te geven. Ten tweede, en veel interessanter, is dat de bevindingen 
onderling consistent zijn. Aldus luidt het antwoord op de onderzoeksvraag die ik in dit 
proefschrift heb willen beantwoorden als volgt: inconsistente prestatieterugkoppeling 
maakt dat besluitnemers die keuzes maken over innovatie-investeringen de informatie die te 
deduceren is uit de prestatieterugkoppeling integratief gaan beschouwen. Daarbij wordt de 
uiteindelijke investeringskeuze gebaseerd op de overweging of de situatie van de organisatie 
het zowel noodzakelijk (urgency) alsmede mogelijk (affordance) maakt om de innovatie-
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investeringen te vergroten. Aangezien de twee types inconsistente prestatieterugkoppeling 
bestudeerd in dit proefschrift contrasterende interpretaties opleveren of het noodzakelijk 
en mogelijk is de innovatie-investeringen te vergroten, maakt dit de asymmetrische effecten 
die optreden verklaarbaar. Aldus is inconsistente prestatieterugkoppeling een informatieve 
tegenstrijdigheid in plaats van tegenstrijdige informatie voor de cognitief begaafde 
besluitvormer die op holistische wijze prestatieterugkoppeling interpreteert.

Naast het verder theoretisch en empirisch uitwerken van de onderzoekslijn van dit 
proefschrift is het aan te bevelen dat vervolgonderzoek andere soorten van inconsistentie en 
multipliciteit in prestatieterugkoppeling, zoals in hoofdstuk 2 besproken is, problematiseert. 
Daarnaast kan er onderzocht worden of de twee besluitregels die ik voorstel ook toe te 
passen zijn op andere vormen van aanpassinggedrag. Buiten een algemene noodzaak voor 
studies die het individu of team als uitgangspunt nemen, is er een specifieke noodzaak voor 
veldonderzoek dat het proces van informatie verzamelen over, interpreteren van en evalueren 
van prestaties documenteert ten einde meer inzicht te krijgen in hoe besluitvormers streven 
naar satisfactie. Als laatste, maar zeker ook van grote importantie, is het nodig om aandacht 
te besteden aan de praktische en beleidsmatige applicaties van de bevindingen uit dit 

proefschrift en het voorgestelde vervolgonderzoek.
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Appendix A – Questionnaire as used in Study 3.1

Dear participant,

For the purpose of my dissertation research, I would like to ask you to participate in this 
short study. In the following pages you will be asked about a particular situation you have 
encountered in your job. Please complete all questions and leave your questionnaire with 
the researcher. All in all this should take no more than five minutes.

Thank you for taking the time to complete this questionnaire to aid in my dissertation 
research. In case you would like to be informed about the results of this study, please leave 
your business card with the researcher.

Kind regards,

Gertjan Lucas 

PhD Candidate

g.j.m.lucas@uvt.nl

mailto:g.j.m.lucas@uvt.nl
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Please recall the most recent instance in which you made a decision that would have important 
consequences for the organization/department/unit/policy area you are responsible for. Please 
indicate for the following three questions which answer applies most to the situation prior to the 
decision you have recalled.

1 When facing the decision, performance of the organization/department/unit/policy area I am 
responsible for was:

O Lower than the performance target set for the period during which you made the decision
O About the same level as the performance target set for the period during which you made 

the decision
O Higher than the performance target set for the period during which you made the decision

2 When facing the decision, performance of the organization/department/unit/policy area I am 
responsible for was:

O Lower than the average performance of organizations/departments/units/policy areas 
most comparable to the one I am responsible for

O About the same level as the average performance of organizations/departments/units/
policy areas most comparable to the one I am responsible for

O Higher than the average performance of organizations/departments/units/policy areas 
most comparable to the one I am responsible for

3 Please indicate to what extent the situation can be characterized with the following descriptors:
Threat  Not at all   1 2 3 4 5  Very much
Opportunity  Not at all   1 2 3 4 5  Very much

While the first three questions pertained to the situation prior to the decision, the following question 
pertains to the decision itself.

4 Please indicate to what extent the decision can be characterized with the following descriptors as 
compared to other important decision you have made:
Risky  Not at all   1 2 3 4 5  Very much
Innovative Not at all   1 2 3 4 5  Very much
Realizable with  Not at all   1 2 3 4 5  Very much
current resources

The remainder of the questions can be found on the next page. Please continue there.
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General questions

Please complete the following items.

5 Gender    О Male  
    О Female

6 Age    ___________ years old

7 Nationality   О Dutch
    О Other, namely: __________________________________

8 Current position    _________________________________________________

9 Work experience   ___________ years

10 Management experience  ___________ years

11 Monetary value of most important decision to date О < € 100K 
 О € 100K - € 1M 
 О € 1M - € 5M
 О € 5M - € 10M
 О € 10M - € 25M
 О € 25M - € 50M
 О € 50M - € 100M
 О > € 100M

Thank you for participating in this study.
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Appendix B – Booklet as used in Study 3.2

Dear student,

For the purpose of my dissertation research, I would like to ask you to participate in this short study. 
In the following pages a short decision-making scenario is detailed. Please read the scenario and 
then make the strategic decisions you are asked to. After this, you will find a small number of general 
questions to fill out. Please do not communicate with your fellow students during the scenario and 
subsequent questions.

Thank you for taking the time to complete this decision-making scenario to aid the research of the 
Organisation Studies department. In case you would like to be informed about the results of this 
study, please send an e-mail to the address printed below.

Kind regards,

Gertjan Lucas 

PhD Candidate

g.j.m.lucas@uvt.nl
P 3.109

mailto:g.j.m.lucas@uvt.nl
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After graduating with a Master’s degree in <name study> you held a few jobs at various companies 
before making a career at 20˚C, a company specializing in heating and cooling systems for small office 
environments and homes. 20˚C purchases components from specialized suppliers and integrates them 
with a temperature control module. These integrated systems are user friendly and intuitive in their 
usage. 

Two years ago, David Jansen, the owner of 20˚C, decided to take a less active role in the firm and 
appointed you as CEO. As such, you became responsible for the management of the company. Last 
year, 20˚C realized sales worth <P(own)> million €. The target you and David had in mind was 5 million 
€. AmbientTemp, the only competitor in your industry, realized sales of <P(other)> million €.

A couple of days ago, the weekly board meeting ended on a very positive note. Operating costs for the 
current year are € 100,000 less than previously budgeted. 20˚C can now invest these funds in projects 
to further firm growth and improve its competitive position. Your fellow executives came up with four 
possible projects:

1. Marketing & After-Sales: invest the funds in promoting 20˚C products and providing expanded 
services to end-users, such as a free check of the system one year after installation. Current 
expertise of 20˚C is sufficient for carrying out such activities. This option is not risky (100% 
chance of success) and could increase sales by 1.50 € for every 1 € invested.

2. 40˚C™: in this option 20˚C will integrate hot tap water (at 40˚C for showering, cleaning and 
so on) provision in its systems. Investing in this project means developing a completely new 
temperature control module and retraining of production personnel. This innovative option is 
risky (15% chance of success) and could increase sales by 10 € for every 1 € invested.

3. Expansion: currently 20˚C operates only in the Dutch market. Expansion to Belgium would 
enlarge the market 20˚C operates in. This requires recruiting sales staff, being present at 
construction industry trade fairs and advertising. This option is risky (15% chance of success) 
and could increase sales by 10 € for every 1 € invested.

4. 20˚C WiFi Control™: integrating WiFi technology makes it possible to operate the climate control 
system from anywhere in the home or office using a wireless control module instead of only 
where the current fixed one is bolted to a wall. Implementing standard WiFi technology only 
requires small changes in the production process. This innovative option is not risky (100% 
chance of success) and could increase sales by 1.50 € for every 1 € invested. 

Having presented their proposal, your fellow executives have completed their task. Now it is up to you 
to make the call. 
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Please provide an answer to the following two questions

A Sales of 20˚C in comparison to those of AmbientTemp’s were:  О Lower

 О Equal

 О Higher

B Sales of 20˚C in comparison to the target you and David set were:  О Lower

 О Equal

 О Higher

Please decide how you wish to allocate the 100,000 € across the projects.
Indicate the amount you wish allocate to each project. The total must add up to 100,000 € exactly.

О Project 1: Marketing & After-Sales   ________________€
О Project 2: 40˚C™     ________________€
О Project 3: Expansion    ________________€
О Project 4: 20˚C WiFi Control™   ________________€

         
 100,000 €   

General questions

Please complete the following items.

1 Gender    О Male  
 О Female

2 Age    ___________ years old

3 Nationality   О Dutch
    О Other, namely: __________________________________

The remainder of the questions can be found on the next page. Please continue there.
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4 Year of study  О Bachelor <name study> year 1  
   О Bachelor <name study> year 2
   О Bachelor <name study> year 3
   О Pre-Master <name study>  
   О Master <name study>
   О Other, namely: __________________________________________

5 For each of the following statements, please indicate your 
likelihood of engaging in each activity or behavior.

Ve
ry

 u
nl

ik
el

y

U
nl

ik
el

y

N
ot

 su
re

Li
ke

ly

Ve
ry

 li
ke

ly

Betting a day’s income at the horse races.
1 2 3 4 5

Investing 10% of your annual income in a moderate growth 
mutual fund. 1 2 3 4 5

Betting a day’s income at a high stake poker game.
1 2 3 4 5

Investing 5% of your annual income in a very speculative 
stock. 1 2 3 4 5

Betting a day’s income on the outcome of a sporting event 
(e.g. baseball, soccer, or football). 1 2 3 4 5

Investing 5% of your annual income in a conservative stock.
1 2 3 4 5

Investing 10% of your annual income in government bonds 
(treasury bills). 1 2 3 4 5

Gambling a week’s income at a casino.
1 2 3 4 5

6 What you believe to be the aim of this study?

 
7 Do you have any comments relating to this study?

Thank you for participating in this study.
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voor een kop koffie en een goed gesprek.

Tijdens de afgelopen jaren was het niet altijd even gemakkelijk en heb ik er veel aan 
gehad dat ik ontspanning en steun kon vinden bij vrienden en familie. Dit ondanks dat ik niet 
altijd veel tijd voor hen had, omdat er nog iets afgemaakt moest worden in de avonduren 
en weekenden. Johan, samen met Geert zijn we PLV Consultancy gestart en hebben we 
leren ondernemen. Maar nog meer dan dat zijn we goede vrienden geworden die samen 
de meest uiteenlopende projecten, waar we totaal niet gekwalificeerd voor zijn oppakken. 
Van barbecues, verhuizingen en verbouwing tot festivals, er is altijd wel iets. Ondertussen 
houden we het vooral gezellig. Ook dank voor je hulp bij de lay-out van dit proefschrift en 
het overnemen van al die spullen die niet in mijn koffer passen. Bart, jou ken ik al sinds ik 
me kan herinneren. Samen hebben we veel meegemaakt en vooral veel ongein uitgehaald 
waar we achteraf uiteraard niets van af wisten. Je praktische houding en rechtlijnigheid 
zorgden ervoor dat een zeer diverse vriendengroep bij elkaar bleef en iedereen goed terecht 
is gekomen. Dit ondanks de vele domme zetten die de meesten van ons bij Axis & Allies 
maakten, terwijl we met jou in het team zaten. Verder wil ik iedereen bedanken die ik via 
het Magic spelen heb leren kennen, in het bijzonder de Tilburg Magic City en Magus Games 
groepen in wiens gezelschap ik veel vrijdagavonden heb doorgebracht. Na ruim tien jaar 
weer Magic gaan spelen, heeft ervoor gezorgd dat ik de broodnodige afleiding had om 
daarna weer vol energie verder te kunnen gaan met het schrijven van dit proefschrift. Sven 
en Ibrahim, dank voor de stapels kaarten die ik steeds weer van jullie heb mogen lenen. Sven 
en Jornt, dank voor het samen met mij vormen van een team en alle gezelligheid tijdens de 
Grand Prix Utrecht. Dat we nog een keer een stel Italianen zo overtuigend mogen verslaan 
dat ze hun kaarten uit frustratie verscheuren.

Als paranimfen staan tijdens mijn verdediging Aafke en Peter aan mijn zijde 
zoals zo vaak de afgelopen jaren. Aafke en Peter, jullie vriendschap, steun en voorbeeld 
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samen een kantoor mochten delen. Dit was niet altijd bevorderlijk voor het werktempo, 
maar wel voor de gezelligheid en daarmee onze werktevredenheid. Toen je vertrok naar 
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een tas, een paar schoenen, decoratie, meubilair en andere zaken en bestaat eruit dat je 
zonder uitzondering belandt bij het artikel met het hoogste prijskaartje. Peter, jou leerde 
ik direct kennen toen ik in Tilburg kwam wonen en studeren. Al snel waren we vrienden. 
Je wist me over te halen lid te worden van de studentenvereniging TSV D’Artagnan die je 
kort daarvoor met studiegenoten had opgericht. Samen hebben we veel bloed, zweet en 
tranen gestoken in deze club die helaas enkel nog voortleeft in onze herinneringen. Of het 
nu het verzorgen van de muziek, het organiseren van symposia of de details van statuten 
en reglementen was, samen waren we de kern van menig goed team. Via jou kwam ik ook 
terecht in de onderzoeksmaster van de sociale faculteit die ik naast die van de economische 
faculteit zou afronden. Je hebt daarmee een belangrijke rol gehad bij het inslaan van het pad 
dat heeft geleid tot dit proefschrift.

Mijn ouders hebben mij sinds dat ik jong was altijd gesteund en gestimuleerd om 
zo ver mogelijk te komen wat betreft school en studie, ook als ik het zelf wel goed genoeg 
vond. Dat de rest een 6 had betekende nog niet dat ik met een 7 tevreden moest zijn als ik 
ook een 8 of een 9 kon halen. Pap, mam, jullie hebben me altijd vrij gelaten in het maken van 
de keuzes wat ik zou gaan doen qua school en studie, maar me steeds op het hart gedrukt 
dat ik met mijn goed stel hersens ver kan en moet komen. Mam, nu heb ik toch een boek 
geschreven. Het is helaas geen spannend en meeslepend griezelverhaal geworden zoals we 
misschien ooit dachten dat ik zou schrijven, maar ik vertrouw erop dat je toch vol trots aan 
iedereen zal vertellen dat je zoon een boek heeft geschreven. Robbert, als jochies waren 
we het niet altijd eens over wie aan de beurt was om op de computer te mogen of over 
welke zender er op moest, maar uiteindelijk maakte dat niet zo veel uit. Samen zijn we 
een goed team, vooral in het tot wanhoop drijven van mam met een paar goed geplaatste 
opmerkingen. Dank voor de gastvrijheid en het rondleiden in Boedapest. Oma Belde, jaar 
naar jaar kom ik al met veel plezier bij u op bezoek om steeds weer te vertellen over mijn 
studie, promotie, reizen en wat me verder bezighoudt. Ik ben blij dat u bij de verdediging 
kan zijn en dat u altijd zoveel interesse in de bezigheden van de kleinkinderen toont.

Beste collega’s, vrienden en familie, samen met jullie vier ik weldra het voltooien 
van dit proefschrift. Ik hoop dat jullie dan net als ik een memorabele dag hebben. Graag zie 
ik jullie nog vaak terug om samen de hoogtepunten te vieren en te genieten van het leven.

 
Gertjan Lucas

Tilburg, oktober 2014
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