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SINGLE STIMULI,  MULTIPLE RESPONSES: 
PERFORMANCE FEEDBACK AND FIRMS’ R&D 
CHANGES* 

Michal1Jiráseka 

Abstract
The behavioral theory of the firm assumes that firms react on performance feedback 
by increasing their search for alternative courses of action. However, the empirical literature 
is full of contradictory findings. This paper puts forward the idea that at least part of these 
contradictions can be explained if we can identify groups of firms behaving differently 
from firms in other groups and theoretical propositions. The paper uses exploratory 
analysis of US and German industrial firms and changes in R&D expense as their response 
to financial performance feedback. The cluster analysis of behavioural patterns of these 
firms results in identifying several behaviourally distinctive groups. The findings support 
the idea that contradictions in previous studies may partially stem from having a different 
mix of heterogeneously behaving firms. Also, they point to the proposition that for further 
understanding of responses to performance feedback, these groups of firms should be 
analysed separately.

Keywords: Behavioral theory of the firm, performance feedback, R&D expense, ROA, 
US industrial firms 
JEL Classification: D22, D91, O32

1. Introduction

Performance feedback informs the fi rm about the fi t of its strategy to the environment. 
The behavioral theory of the fi rm (Cyert and March, 1963) proposes that decision 
makers are boundedly rational, i.e., they do not strive to attain the best outcome, but 
merely a satisfactory one (Simon, 1955). Satisfaction derives from the situation where 
performance exceeds the fi rm’s goals, so-called aspirations. These aspirations are formed 
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on historical and social performance benchmarks. Historical aspiration refl ects a fi rm’s 
prior performance, while social aspiration refl ects performance of the fi rm’s group 
of peers. Attainment of these aspirations strengthens the position of a given strategy as 
the strategy leads to satisfactory performance. On the other hand, having an unsatisfactory 
strategy – i.e., one that does not lead to aspiration attainment – may cause search for new 
alternatives and a switch to a diff erent one.

The empirical studies of performance feedback usually analyse their research sam-
ples as large pools of homogeneously behaving fi rms with individual diff erences con- 
trolled for by variables such as slack resources, fi rm size, age, etc. However, such 
an approach creates idealized “average” fi rms that logically diff er from sample to sample 
based on characteristics of fi rms included in them. This “averaging” may explain part 
of the contradictory fi ndings on fi rms’ behaviour that exist in the literature. To tackle this 
problem, this paper aims to assess whether there exists systematic heterogeneity in fi rms’ 
behaviour – i.e., whether there is heterogeneity in fi rms’ responses to performance 
feedback (behaviour) and this heterogeneity can be contained in a reasonably small number 
of groups of similarly behaving fi rms. The existence of systematic heterogeneity would 
allow the use of a more fi ne-grained approach to the analysis with a potentially better fi t 
with the data and more importantly, more in-depth view of fi rms’ real-life decisions.

2. Performance Feedback and R&D Expense

The fi rm reacts on performance feedback with a change in its search, i.e., the activity 
of looking for new strategic alternatives. The literature uses research and development 
(R&D) as the closest proxy for a search activity that is available from public fi nancial data. 
Based on Cyert and March’s (1963) proposition, when the fi rm experiences a negative 
attainment discrepancy (when the diff erence between performance and the aspiration/goal 
is negative, i.e., when the fi rm does not attain its aspiration), it should increase its R&D 
in comparison to the situation of positive attainment discrepancy (when its performance 
is higher than the aspiration). This increase in R&D should refl ect more search eff ort 
for alternatives that are currently not available to the fi rm.

The performance feedback literature studies R&D in two forms: (i) as R&D expense 
and its change (e.g., Bromiley and Washburn, 2011); or as (ii) R&D intensity – R&D 
expense to sales – and its change (e.g., Greve, 2003b). It is important to note that R&D 
expense and R&D intensity are measures of slightly diff erent constructs (Bromiley et al., 
2017). In line with this, implications stemming from the study of one measure cannot 
be directly generalised to the fi rm’s behaviour regarding the other one. For example, 
the observed changes in R&D intensity can be partially credited to changes in sales that 
are not caught up by changes in R&D expense.
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These diff erences are also refl ected in the fi ndings of empirical studies (Table 1). 
Bromiley and Washburn (2011) and Alessandri and Pattit (2014) note that R&D expense 
decreases when the fi rm performs below aspirations and increases when it performs above 
aspirations. The only exception is the historical aspiration in the case of Bromiley and 
Washburn (2011), which has a more complicated structure – the eff ect of performance 
feedback is non-signifi cant for their full sample but leads to decreases both below and 
above the aspiration for a sample of fi rms with at least one patent. Although there are only 
a few studies on R&D expense, the results already show some diff erences.

Table 1: Overview of research findings on R&D as a response to performance feedback

Below aspiration Above aspiration

R&D expense

Alessandri and Pattit, 2014 Decrease Increase

R&D expense change

Bromiley and Washburn, 2011 Decrease Mixed (increase – SA; decrease – HA)

R&D intensity

Greve, 2003b Decrease Increase

Chen and Miller, 2007 Decrease (SA) Decrease

Chen, 2008 Increase Mixed (increase – HA; decrease – SA)

Vissa, Greve, and Chen, 2010 Increase Decrease

O’Brien and David, 2014 Increase Increase

Lewellyn and Bao, 2015 Not used Increase

R&D intensity change

Lucas, Knoben, and Meeus, 2018 Increase Decrease (HA)

Note: SA – social aspiration (performance goal stemming from social comparison); HA – historical 
aspiration (performance goal stemming from comparison with firm’s historical performance)

Source: Own review

In contrast to the lack of studies on R&D expense, the research focusing on R&D 
intensity off ers a richer account of behavioural implications of performance feedback. 
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Only Greve (2003b) reports a strategic behaviour that corresponds to what we observe 
in R&D expense change, in this sense a decrease in R&D intensity when below aspirations 
and vice versa. However, this can be caused by a diff erent cultural context (Japan in contrast 
to studies commonly focusing on fi rms from the US; O’Brien and David, 2014, who study 
fi rms from both countries indeed point to behavioural diff erences of Japanese fi rms) 
or a diff erent form of calculating aspirations (Greve, 2003b, combines both historical and 
social aspiration into one measure; that corresponds to fi ndings of Jirásek, 2017, who 
also notes diff erences in observed behaviour caused methodologically by combining 
or separating both aspiration measures). 

Another study that fi nds that fi rms decrease their R&D intensity when below aspira-
tions, in this case, the social aspiration, is by Chen and Miller (2007). On the other hand, 
they also report a decrease when above aspirations. In contrast to the previous, Chen 
(2008), Vissa et al. (2010), O’Brien and David (2014) and Lucas et al. (2018) agree with 
the search-related prediction of Cyert and March (1963) with R&D intensity increasing 
below the aspiration level.

Notwithstanding, fi ndings on fi rms’ responses to performance above their aspiration 
levels are highly mixed as half of the studies report a decrease in R&D intensity when above 
the aspiration level, while the other report an increase in R&D intensity. Chen (2008) even 
indicates diff erent responses to historical and social aspirations. Therefore, our understanding 
of fi rms’ behaviour in response to performance feedback is far from conclusive.

The contradictory fi ndings may be a consequence of numerous factors that decrease 
the comparability of individual studies, as partially discussed above. They may include 
diff erent approaches to aspiration modelling (some studies separate social and historical 
aspirations into two individual variables – e.g., Chen, 2008, or Lucas et al., 2018 – while 
others use their weighted average – e.g., Greve, 2003b, or Vissa et al., 2010), diff erent 
performance dimension (Lewellyn and Bao, 2015, use Tobin’s Q, while Lucas et al., 2018, 
use net sales; in contrast to the rest of the literature, which chooses return on assets), 
countries of study (e.g., Vissa et al., 2010, conduct their research in India, while O’Brien 
and David, 2014, in Japan), and various moderating factors (e.g., performance expectations 
in the case of Chen, 2008, or transactional or relational nature of ownership in the case 
of O’Brien and David, 2014).

Besides these factors, I argue that there may be unobserved behavioural heterogeneity 
in individual samples as indicated by the research of Chen and Miller (2007) on R&D 
intensity and Iyer and Miller (2008) on acquisitions. Both papers use some kind of splitting 
of the sample based on fi rms’ fi nancial situation or performance feedback. Despite 
the fact that their sample splits are based on characteristics other than behaviour and are 
quite restrictive in nature (e.g., Chen and Miller, 2007, split the sample in half based 
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on either the level of Altman’s Z or the level of slack resources), they clearly indicate 
that some fi rms respond diff erently to performance feedback than others. If we assume 
that groups of such fi rms exist in various proportions in individual samples, some 
of the contradictions in the empirical literature may be simply caused by a changing 
proportion of these heterogeneously behaving groups of fi rms. The present paper tests 
the proposition using both individual cluster analyses of two distinctive samples and 
subsequent comparison of individual behavioural cluster representations in these two 
samples.

3. Methodology

The paper uses two samples of stock-exchange listed industrial fi rms (Global Industry 
Classifi cation Standard code 20) observed over the period 2001–2015, the fi rst consisting 
of 215 fi rms domiciled in the United States, and the second of 44 fi rms domiciled 
in Germany. Only those fi rms that have at least one observation of all variables related 
to R&D expense change and performance feedback enter the individual samples.

The choice of US industrial fi rms is motivated by the fact that their population is 
the most popular data source for performance feedback studies: out of the nine studies 
summarized in Table 1, four (Chen and Miller, 2007; Chen, 2008; Bromiley and Washburn, 
2011; Alessandri and Pattit, 2014) draw upon various samples of US industrial fi rms. That 
makes them the fi rst choice for a study that attempts to explain heterogeneous behaviour. 
Besides, I aim to replicate the study’s methodology in a diff erent context, preferably 
European, as previous research has shown that fi rms’ behaviour diff ers from country 
to country (e.g., O’Brien and David, 2014). Additionally, two diff erent samples would 
give more support to the study fi ndings if they showed corresponding results. The choice 
of Germany stems from the availability of R&D expense data for a suffi  cient number 
of fi rms there over the long term. Data availability makes research in smaller countries 
such as the Czech Republic (which also have lots of fi rms being subsidiaries of foreign 
conglomerates) impossible.

3.1. Variables

In order to support comparison of results to previous research, I use the operationalization 
of variables commonly used in the performance feedback literature. Besides exceptions 
such as age, most of the variables are based on accounting measures from fi rms’ annual 
reports (downloaded from the Bloomberg database).

Firms’ behaviour. The research uses year-on-year R&D expense change as a proxy 
of change in fi rms’ level of search. R&D expense is a standard measure for this purpose (Greve, 
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2003a) as it represents an activity that looks for new (strategic) alternatives for the fi rm. Change 
in R&D expense then corresponds to a lower or a higher intensity of this search activity.

Aspiration level. To simplify the analysis, it focuses only on historical aspiration. 
This step is motivated by two reasons. Firstly, it allows us to skip problems related 
to the ideal aspiration model (i.e., whether historical and social aspirations should be 
combined into one measure and how or whether they should be separated; Bromiley and 
Harris, 2014). Secondly, it allows us to avoid the problem of the composition of a social 
reference group, which remains a puzzle for behavioural strategy scholars (Posen et al., 
2017). Currently, the literature lacks valid methods for constructing social aspirations. 
Moreover, avoiding the use of social aspiration and focusing only on historical aspiration 
is not rare in the literature (it is used, e.g., by Ref and Shapira, 2017).

Performance and performance feedback. In line with the previous research (e.g., 
Bromiley and Washburn, 2011; Alessandri and Pattit, 2014), I use return on assets (ROA, 
i.e., EBIT divided by total assets) as a performance variable, and I construct the aspiration 
level as the previous year’s performance. Simply said, I assume that the fi rm tries to perform 
the same or better than last year. Therefore, the fi rm achieves a positive attainment discrepancy 
between performance and aspiration when its ROA in a given year exceeds ROA it achieved 
the year before. Conversely, the fi rm achieves a negative attainment discrepancy when its 
ROA in a given year does not attain the level of ROA of the year before.

Firms’ characteristics. For further analysis of individual clusters, I use several 
measures of fi rms’ characteristics – age, market capitalisation, total assets, sales, R&D 
expense, R&D intensity (R&D expense divided by sales) and ROA. Besides these common 
“managerial” measures, I also include two measures of organisational slack. Organizational 
slack is a concept directly related to performance feedback (Cyert and March, 1963) that 
represents resources not fully used by the fi rm – and this paper distinguishes between 
available and potential slack. Consistent with the previous research (e.g., Greve, 2003b; 
Chen, 2008), I defi ne available slack as a current ratio (ratio of current assets and current 
liabilities). Potential slack is commonly measured as the ratio of debt to equity (e.g., 
Vissa et al., 2010), but due to the occurrence of several fi rms with low or even negative 
levels of shareholders’ equity, which highly distorts the distribution of this ratio, I switch 
to an alternative measure of debt to assets (e.g., Lewellyn and Bao, 2015, and partially 
O’Brien and David, 2014).

3.2. Estimation

There are two pairs of opposing generic patterns of fi rms’ R&D behaviour (Figure 1). 
For example, in pair 1, the solid line indicates a fi rm that increases its R&D expense both 
below and above the aspiration level. The behaviour of any fi rm in the samples can then 
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be described by its resemblance to these pairs. As the pairs consist of behaviours that are 
direct opposites, I further work with only one behavioural pattern from each pair (depicted 
by the solid line in Figure 1). Based on yearly observations of individual fi rms, I calculate 
the ratio of resemblance of a given fi rm’s R&D behaviour to these two generic behavioural 
patterns.

Figure 1: Pairs of generic behavioural patterns

Source: Own depiction

The ratio of resemblance to each pair of behavioural patterns is formed as follows: 
(i) a fi rm’s response to performance feedback in a given year is coded as 0 when it does 
not correspond to a given generic behavioural pattern (which means that it corresponds 
to the opposite, dotted one in the pair) or 1 when it corresponds; (ii) a fi rm’s ratio 
of resemblance is calculated as a mean of all 0/1 for a given fi rm. To illustrate the above 
calculations, consider a fi rm with four yearly observations; its performance is twice below 
and twice above its aspiration level. When it is below an aspiration, it always decreases 
its R&D expense (coded as 0 for calculating both ratios); when it is above an aspiration, 
it always increases its R&D expense (coded as 1 for the fi rst ratio and as 0 for the second 
one). The resulting ratios for the illustrative fi rm are therefore 0.5 for the fi rst one (the fi rm 
is not distinguishable under this perspective, it is somewhere “in between” behavioural 
patterns in pair 1) and 0 for the second one (the fi rm’s behaviour perfectly corresponds 
to the opposite, dotted line or behavioural pattern in pair 2).
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To identify possible groups of fi rms with distinctive reactions to performance 
feedback, I use TwoStep cluster analysis implemented in IBM SPSS Modeler 18 software. 
The clustering of fi rms is based on two calculated behavioural ratios (i.e., I group fi rms 
with similar behaviours) with the log-likelihood distance/similarity measure. I leave 
the preset minimum number of clusters to be identifi ed at two, and the resulting number 
of clusters is decided automatically by the software using the Akaike information 
criterion (AIC), which compares individual solutions. The characteristics of fi rms 
in individual clusters are then described based on the nine criteria mentioned above. Due 
to distortion caused by outliers, I use the median (and quartiles) instead of commonly 
used means and standard deviations to do this.

4. Results

4.1 Sample 1 – US industrial f irms

The cluster analysis results in four clusters with a silhouette measure of cohesion and 
separation of 0.5, which is considered good. The relative sizes of clusters are 32%, 
43%, 9% and 16% with the ratio of the largest to the smallest cluster being 4.6. Table 2 
contains the median and the fi rst and third quartile characteristics of fi rms that compose 
them. 

According to these characteristics, Cluster 1 contains relatively large and old fi rms 
with moderate R&D intensity, good liquidity position, conservative debt position, and 
good profi tability. Such a description would correspond to so-called “blue chips”: stable 
and diversifi ed conglomerates. Firms in Cluster 2 are around the average of the whole 
sample on most of the criteria, except higher R&D intensity: these fi rms are rather 
R&D “specialists” focused around a single business. Similar in term of R&D intensity 
are fi rms from Cluster 3, the main diff erence being their relatively smaller size and age. 
These fi rms are a kind of “new entrants”, focused on growth rather than profi tability, 
and their expectations of further growth are also refl ected in a premium diff erence 
between market cap and total assets or sales. Finally, fi rms from Cluster 4 can be 
considered “decliners”, their market capitalisation relative to total assets or sales being 
much lower than for the others, meaning that they are out of favour among investors. 
Also, their R&D intensity is smaller and probably much constrained by their high debt-
to-assets ratios. Figure 2 graphically illustrates the characteristics of a median fi rm 
from each cluster.
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Table 2: Characteristics of individual clusters (US sample)

 
Age

(years)

Market 

cap

(mil. $)

Assets

(mil. $)

Sales

(mil. $)

R&D 

expense

(mil. $)

R&D in-

tensity

(%)

Avail. 

slack

(current 

ratio)

Potent. 

slack

(debt 

to assets)

ROA

(EBIT 

to assets; 

in %)

Cluster 1 (n = 69)

1st quartile 15 56 155 31 1.78 2.26 1.68 0.07 −2.60

Median 32 519 1,160 254 8.01 3.83 2.42 0.17 6.30

3rd quartile 70 1,579 5,202 1,291 36.73 10.77 3.20 0.30 9.70

Cluster 2 (n = 92)

1st quartile 11 21 24 4 0.55 1.96 1.40 0.09 −82.60

Median 22 79 169 30 1.99 6.26 2.41 0.23 −4.70

3rd quartile 52 587 2,272 600 12.47 57.96 3.75 0.44 7.60

Cluster 3 (n = 20)

1st quartile 7 17 6 1 0.08 0.32 0.85 0.13 −348.70

Median 12 30 52 17 0.31 1.40 1.34 0.25 −74.00

3rd quartile 47 217 798 247 2.38 62.40 2.54 0.84 5.80

Cluster 4 (n = 34)

1st quartile 8 8 17  3 0.09 0.40 0.86 0.21 −105.10

Median 24 39 62 23 0.41 2.20 1.47 0.41 −0.10

3rd quartile 58 275 2,729 1,812 2.80 15.54 2.44 1.65 4.60

Source: Own calculation

Figure 2: Median firm characteristics for individual clusters (US sample)

Source: Own depiction
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Figure 3 contains behavioural patterns of median fi rms from individual clusters; the clus-
ters’ distributions of ratios of a resemblance to each pair of generic behavioural patterns 
are presented in the Appendix. As for the fi rm representing Cluster 1, its response 
to the performance below aspiration is positive but close to the horizontal line, meaning 
that the reaction to the negative attainment discrepancy (when performance is lower than 
aspiration) is likely to be diff erent among fi rms in the cluster. On the other hand, the positive 
attainment discrepancy is related to an increase in R&D expense. The median fi rm from 
Cluster 2 (“specialists”) indicates rather increases in R&D expense in times of the negative 
discrepancy, while it does not consistently respond to the positive discrepancy. The median 
fi rm from Cluster 3 decreases its R&D expense in both cases. Also, the median fi rm from 
Cluster 4 diminishes its R&D with the negative discrepancy; its behaviour in the positive 
discrepancy indicating an increase but close to the horizontal line.

Figure 3: Median firm behavioural patterns for individual clusters (US sample)

 
 

Source: Own depiction
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4.2 Sample 2 – German industrial f irms

The cluster analysis results in three clusters with a silhouette measure of cohesion and 
separation of 0.5, which is considered good. The relative sizes of clusters are 23%, 66% 
and 11% with the ratio of the largest to the smallest cluster being 5.8. Table 3 contains 
the median and the fi rst and third quartile characteristics of fi rms that compose them. 

Table 3: Characteristics of individual clusters (German sample)

 
Age

(years)

Market 

cap

(mil. $)

Assets

(mil. $)

Sales

(mil. $)

R&D 

expense

(mil. $)

R&D 

intensity 

(%)

Avail. 

slack

(current 

ratio)

Potent. 

slack

(debt 

to assets)

ROA

(EBIT to 

assets; 

in %)

Cluster 1 (n = 10)

1st quartile 16 44 160 105 0.24 0.17 1.13 0.16 1.20

Median 45 111 641 177 3.71 0.81 1.73 0.19 2.60

3rd quartile 119 1,378 6,961 1,278 13.30 5.84 2.35 0.31 6.00

Cluster 2 (n = 29)

1st quartile 33 73 270 120 3.03 1.82 1.23 0.06 4.70

Median 89 523 2,833 827 14.09 3.13 1.54 0.16 6.30

3rd quartile 124 1,200 6,142 1,884 57.94 4.96 2.53 0.20 10.90

Cluster 3 (n = 5)

1st quartile 13 34 227 16 1.10 1.90 2.15 0.05 −9.00

Median 112 39 499 95 3.74 3.26 2.81 0.07 3.40

3rd quartile 137 331 2 479 498 16.21 3.50 6.47 0.09 10.70

Source: Own calculation

According to these characteristics, Cluster 1 contains relatively young fi rms of various 
size and R&D intensity, and higher debt ratios and corresponding lower profi ts. In these 
characteristics, the group corresponds to the more established form of “new entrants” cluster 
identifi ed among the US fi rms. Firms from Cluster 2 have their characteristics rather spread 
or around the middle of the distribution, except their bigger size and higher profi tability. 
In this sense, they correspond to the US “blue chips”. Finally, fi rms from Cluster 3 are 
generally older and smaller in market capitalisation and sales, have a high current ratio 
and low levels of debt. Their profi tability is, on the other hand, spread from loss-makers 
to high profi ts. In this sense, they are “specialists” focused around a single business. Figure 4
graphically illustrates the characteristics of a median fi rm from each cluster.
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Figure 4: Individual clusters’ median firm characteristics (German sample)

Source: Own depiction

Figure 5: Median firm behavioural patterns for individual clusters (German sample)

Source: Own depiction
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Figure 5 contains behavioural patterns of median fi rms from individual clusters; 
the clusters’ distributions of ratios of resemblance to each pair of behavioural patterns 
are presented in the Appendix. The median fi rm from Cluster 1 increases its R&D 
expense in both the case of positive and the case negative attainment discrepancy between 
performance and aspiration. The behaviours of the median fi rms from Cluster 2 and 
Cluster 3 are quite similar. However, the median fi rm from Cluster 3 has more aggressive 
reactions to performance feedback in both cases of attainment discrepancy. In this sense, 
the behaviour of the Cluster 2 median fi rm is close to the horizontal line, meaning that 
fi rms from this cluster may not respond strongly to performance feedback.

4.3 Stability and validity of cluster analyses

As the stability and validity of clusters represent an important criterion for assessment 
of cluster analyses (Clatworthy et al., 2005), I pay considerable attention to these topics 
as well. When re-running the cluster analyses with random 75% cases of each sample, 
the number of identifi ed clusters is relatively stable and increases or decreases by one from 
time to time. I also re-run the analyses with random 50% cases of each sample, but in this 
case, the results for the German sample become less stable – which is understandable due 
to the low number of fi rms present in the full sample. What is also important regarding 
stability, clusters do not tend to mix up in these repeated cluster analyses, i.e., a given case 
remains in the group with the same cases. This is not surprising since the fi rms in clusters 
reported in the study largely tend to closely share behavioural patterns as evident from 
distributions presented in the Appendix (where we can see that the distributions are usually 
not spread over the whole range).

The validity for the fi eld of study is demonstrated by the analysis of fi rms’ char-
acteristics. Since it is possible to identify values of certain characteristics shared 
by the fi rms in the same cluster (and not used as clustering variables), the research shows 
that it is meaningful and valid to use cluster analysis of fi rms’ behavioural patterns. Also, 
the identifi cation of clusters with similar characteristics in two independent samples 
supports the idea and is further strengthened by the similarity in the behaviour of these 
groups that I discuss further below. 

5. Discussion

The cluster analyses led to the identifi cation of four clusters in the case of US fi rms and 
three clusters in the case of Germany. According to their relative characteristics, they 
are called “blue chips”, “specialists”, “new entrants”, and “decliners”, with the last one 
present only in the US sample. What is important, the median fi rm behavioural patterns 
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of “blue chips” and “new entrants” (and cluster distributions of ratios of resemblance) 
largely correspond to their peers in the other sample. In the case of “specialists”, there 
is a diff erence between fi rms’ response to positive attainment discrepancy. The absence 
of “decliners” in the German sample is understandable when we acknowledge the smaller 
number of fi rms in this sample. As this cluster represents only 16% of fi rms in the US 
sample (only the “new entrants” cluster has a smaller share), it would be represented 
with around seven fi rms in the German sample when we assume the same proportion 
in both samples – which is not even the case here. First of all, this number is already small 
for a new cluster to arise and, additionally, it can be aff ected greatly with just a small 
deviation in the number of these fi rms (e.g., if there were only fi ve such fi rms). Finally, 
since declining fi rms are likely to be threatened by a bankruptcy (or take-over), there may 
be selected out easily in such a small sample.

The behavioural pattern of “blue chips” (Cluster 1 in the US sample and Cluster 2 
in the German sample) is likely connected with following a stable strategy as increase 
or decrease in R&D expense can go hand in hand with changing levels of sales and 
profi tability. Indeed, it is quite common among industrial fi rms to peg their R&D expense 
to sales (i.e., they fi x their R&D intensity), which would lead to an increase in good times 
and a decrease in bad times. Such a clear decrease is, however, not observed for the negative 
discrepancy and that points out to some change in strategy (more investment spent 
on R&D as the fi rm tries to discover new strategic alternatives). The original behavioral 
theory of the fi rm (Cyert and March, 1963), building upon the concept of satisfi cing 
(Simon, 1955) suggests that successful alternatives remain in place, while unsuccessful 
alternatives change – which corresponds to what we can observe in the behavioural pattern 
of “blue chips”.

However, the behavioural patterns of “specialists” (Cluster 2 in the US sample and 
Cluster 3 in the German sample) are diff erent. Again, we observe an increase in R&D 
expense in response to negative discrepancy, this time more dynamic. In the case of positive 
attainment discrepancy, there is a diff erence in fi rms’ responses between the two samples. 
However, in both cases, the responses are not that distant from the horizontal axis, 
meaning that there is no exclusive form of fi rms’ behaviour in this case. It is likely that 
other factors play a role in this pattern – both more rational (an eff ort to improve fi nancial 
position) and less rational (confi dence and focus on further improvement of short-term 
results by limiting costs).

The seemingly meaningless behavioural pattern of “new entrants” (Cluster 3 in the US 
sample and Cluster 1 in the German sample) is not isolated in the literature. Bromiley and 
Washburn (2011) observe a similar pattern for historical aspiration of US industrial fi rms 
holding at least one patent. However, a direct correspondence between the two results is 
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dubious as fi rms that form clusters of “new entrants” are rather small and young, meaning 
that they are less likely to hold a patent than larger and older companies from other 
clusters (although this possibility cannot be utterly ruled out). In this case, I expect their 
decreases in R&D expense to be a result of a limited (although not severely) fi nancial 
situation and a need to show investors some profi tability. Regardless of the reason, 
for such fi rms, the propositions of the behavioral theory of the fi rm do not hold, or are 
diminished by other, more important factors (similar diminishment is noted by Jirásek, 
2017, for smaller pharmaceutical fi rms that are often waiting for their fi rst drug 
approval).

In general, the situation is similar in the cluster of “decliners” (Cluster 4 in the US 
sample, not identifi ed in the German sample), who are limited in their resources, having 
already amassed substantial debt and showing less profi table performance, and apparently 
not able to invest more resources in R&D when they underperform. The negative discrep- 
ancy, therefore, results rather in cost-cutting (similarly to what Bromiley and Washburn, 
2011, observe). On the other hand, in the case of positive discrepancy, there are some signs 
of increases in R&D – which further support consideration of these fi rms as “decliners” as 
they likely try to improve their competitiveness when the situation allows.

Neither of the analyses (on the US or the German sample) indicates that these 
behavioural clusters should be something specifi c to the two countries’ contexts. Therefore, 
I suggest that the research implications should be applied to performance feedback studies 
both in diff erent countries and with fi rms having diff erent characteristics (e.g., non-listed 
ones, other industries), at least as a cautionary measure or a robustness check. In this 
sense, the research has value for considerably diff erent contexts, such as fi rms in the Czech 
Republic, which are diff erent in the composition from the fi rms in the studied samples 
(Czech fi rms are mostly privately held and smaller in size in general).

5.1  Further research

The fi ndings of the research support intra-sample heterogeneity of responses to perfor-
mance feedback. Commonly, this heterogeneity is “erased” with controls leading to the be- 
haviour of the ideal fi rm. However, as we have seen above, such an ideal fi rm may exist, 
but it is not likely to be representative of all other fi rms. As a few researchers already 
work with splitting the samples based on certain criteria (e.g., Chen and Miller, 2007; Iyer 
and Miller, 2008), I believe that such an approach should be followed further and ideally, 
future sample splitting should be based on sample properties and not on a-priori decisions. 
Further research can, therefore, use cluster analysis to fi rst divide the sample according 
to fi rms’ behaviour and then study the behaviour in detail.
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Studying diff erences in behaviour in more depth is necessary as the propositions 
of the behavioral theory of the fi rm hold mainly for the “blue chips” and “specialists” 
clusters, consisting of rather established fi rms. The theoretical explanation of the behaviour 
of fi rms falling into the “decliners” cluster may draw upon survival threat (Chen and Miller, 
2007), but behaviour of “new entrants” is worth further research interest and can potentially 
explain the observed inconsistency in fi ndings of previous studies. The identifi cation 
of clusters is only rough, and it is highly likely that, e.g., the “new entrants” cluster also 
contains fi rms that are not in the entry stage, especially in the German sample, where 
the “decliners” cluster is missing. On the other hand, it may be interesting to look at these 
exceptions and explain why more matured fi rms behave like this.

5.2 Limitations

Some authors even consider R&D as “pure search” (e.g., Greve, 2003a), minimally aff ected 
by eff ects of change-making or risk-taking. However, it can also be viewed as a result of this 
search, manifestation of a new strategic alternative that the fi rm adopts (change in R&D 
as a decision to refocus the fi rm’s competitive strategy). I agree with Posen et al. (2017) 
that this combination is problematic as these two aspects cannot be decoupled. Still, R&D 
expense is arguably the best proxy for search that we can publicly access.

The research contained in this paper is clearly limited by some simplifi cations 
in the methodology that are mentioned in the respective section (use of only historical 
aspiration and simplifi ed coding of fi rms’ responses to performance feedback), yet I con- 
sider it robust enough to support the propositions raised. Apparently, there is heterogeneity 
in fi rms’ behaviour. Luckily for future research, though, this heterogeneity can be contained 
in a meaningful number of sub-sector groups.

6.  Conclusion

The paper puts forward the idea that fi rms react heterogeneously to performance feedback, 
the mechanism in which (as proposed by the behavioral theory of the fi rm) fi rms compare 
their performance with their aspirations/goals. Such heterogeneity in responses may 
explain a part of the contradictory fi ndings in the current literature simply by having 
diff erent proportions of behavioural groups in individual samples. The dominance 
of a certain group, and, therefore, a behavioural pattern, may outweigh the others when 
using regression analyses in one sample, while in another sample, the same group can be 
underrepresented, leading to a diff erent pattern of response to performance feedback.

The paper uses cluster analyses of behavioural patterns of fi rms from two separate 
samples – US and German industrials – regarding R&D change as the form of response 



397Prague Economic Papers, 2020, 29 (4), 381–402, https://doi.org/10.18267/j.pep.734

to performance feedback. The fi ndings indeed support the idea that there are groups of fi rms 
that react diff erently from both other groups and the original propositions of the theory. 
Furthermore, the proportions of this cluster vary highly between the two samples. Based 
on this, the research proposes that analysing a large number of fi rms as one homogeneous 
sample negatively aff ects the reliability of research. Additionally, by following this 
approach, it also potentially erases parts of fi rms’ distinctive behaviour while limiting our 
understanding of their decision-making. Therefore, splitting the sample based on carefully 
selected fi rms’ characteristics may enrich our understanding of behavioural patterns 
of various types of fi rms and lead to more conclusive fi ndings.

Appendix
Figure 6: Cluster similarity to generic pair of behavioural patterns 1 (US sample)

Source: Own depiction
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Figure 7: Cluster similarity to generic pair of behavioural patterns 2 (US sample)

Source: Own depiction
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Figure 8: Cluster similarity to generic pair of behavioural patterns 1 (German sample)

Source: Own depiction
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Figure 9:  Cluster similarity to generic pair of behavioural patterns 2 (German sample)

Source: Own depiction
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