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Abstract

Purpose — A firm will respond to performance feedback, i.e. a comparison of its current performance with the
goals to which it aspires, by means of changes in its search activity. There is an emerging body of literature that
studies how such behavioral responses are shaped by important decision-makers inside firms. The study
focuses on the corporate board — one of the most influential decision-making groups in terms of strategy. More
specifically, the study aims to study the moderation effect of the size, turnover and age diversity of the board.
Design/methodology/approach — The sample is based on the largest listed German automobile and
manufacturing firms followed between the years 2001 and 2015. The sample is analyzed using fixed-effects
panel data models.

Findings — The findings indicate that the age diversity of the corporate board and, partially, also the turnover
of its members moderate firms’ responsiveness to performance feedback. On the other hand, the size of the
board does not seem to play a role. The study, therefore, supports the notion of taking into account the
characteristics of the corporate board when analyzing strategic decision-making and points to areas for further
research.

Originality/value — The study contributes to the literature by empirically testing the moderating effect of
three characteristics of corporate boards that have not been largely tested in the literature to date.
Keywords R&D, Performance feedback, Corporate boards, German industrial firms

Paper type Research paper

Introduction

There are numerous factors that cause firms to change strategy. One of the major drivers
identified in the literature is performance feedback (Posen ef al., 2018), i.e. a comparison of a
firm’s actual performance and the performance goals to which it aspires. Based on Simon’s
(1955) concept of bounded rationality, when a firm does not attain the goals to which it
aspires, it is likely to search for behavioral alternatives. In this case, a process called
problemistic search begins (Cyert and March, 1963) with the aim of finding new solutions for
bridging the problematic gap between negative performance and aspiration. In the opposite
case, where the firm’s aspirations are exceeded, the new slack resources enable it to loosen
budgetary restrictions and also to search for new strategic alternatives.

However, the firm is far from a monolithic decision-making subject. It consists of various
groups of stakeholders that shape its decisions. One of the principal strategic decision-
making groups is the corporate board. Since Desai’s (2016) study on the effect of the
composition of the board on firms’ responses to performance feedback, there has been
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relatively little research examining the role of the board (Choi et al,, 2019; Zhang and Greve,
2019; Zhong et al., 2021). This study represents an important contribution to this subject and
the literature on performance feedback, as it sheds some light on the role of the firm’s internal
composition in its behavior. Studies of the influence of various stakeholders and their
characteristics are still scarce and largely missing in the literature (Kolev and McNamara,
2020). Understanding the interplay between various groups of stakeholders brings new
insight into the firm’s decision-making (Posen et al., 2018). Furthermore, it also strengthens
the connection of empirical research and the theory behind performance feedback as the
theory builds on interactions among various stakeholders and their goals (Cyert and
March, 1963).

This paper contributes to this subject by studying the moderating role of three board
characteristics: size, turnover and diversity. The first two effects were proposed and tested in
Desai (2016). However, since Desai’s work was later retracted, the existing literature now
lacks an empirical test of the influence of board turnover characteristics (board size has been
only recently tested in Zhong et al., 2021). The third effect, board age diversity, represents a
novel extension of the literature. In general, board diversity interferes with a firm’s strategic
change (e.g. Goodstein ef al., 1994), which makes it an important characteristic in the study of
the board’s influence on a firm’s responsiveness to performance feedback. Overall, this paper
contributes to the growing body of research on the subject of the role of various groups of
decision-makers on the responsiveness of firms to performance feedback (e.g. Kolev and
McNamara, 2020).

Theory and hypotheses
Performance feedback and search
The behavioral theory of the firm (Cyert and March, 1963) presumes that the firm is a
boundedly rational economic actor. This means that it does not attempt to maximize its
performance but rather strives to attain certain performance goals or aspirations. When its
aspirations are not met, i.e. there is a performance problem, a process called problemistic
search is initiated. In problemistic search, the firm attempts to find alternative courses of
action that will enable it to achieve its future aspirations. There is a wealth of empirical
studies that have observed changes in both search activity of firms and their actual strategies
that were based on the receipt of negative performance feedback (for reviews, see Greve, 2003;
Shinkle, 2012; Posen et al., 2018; Kotiloglu et al., 2021). Most of them indicate that firms
increase their search activity after experiencing negative attainment discrepancy between
their actual performance and their aspirations (e.g. Chen and Miller, 2007; Lucas et al., 2018).
On the other hand, when aspirations are met or exceeded (i.e. there is positive attainment
discrepancy), a problemistic search is not initiated. However, Cyert and March (1963)
proposed an alternative driver of search — slack resources. Slack resources are the difference
between available resources and the resources that are required to keep the firm running.
They generally provide a cushion during bad times, when they can be used without limiting
the normal functioning of the firm. More importantly for the firm’s search activity, this
cushion can be used to experiment and search for new ideas, which would, otherwise, be too
risky. Positive attainment discrepancy is a source of new slack resources, as the performance
difference represents an inflow of unexpected (and, therefore, not yet required) resources.
This should lead to an increase in the search activity of the firm when it has exceeded its
aspirations (e.g. Chen and Miller, 2007).

Hla. Thereisanegative relationship between negative attainment discrepancy (between
performance and aspiration) and the search activity of firms.

HI1b. There is a positive relationship between positive attainment discrepancy (between
performance and aspiration) and the search activity of firms.



The board’s influence on the firm’s responses to performance feedback

The corporate board plays an important role in formulating the strategy of the firm (Hillman
and Dalziel, 2003). It is, therefore, not surprising that the board and its characteristics are also
linked to the performance of firms (e.g. Erhardt et al., 2003; Cheng, 2008). In general, the
observed relationship between a firm’s board and its performance calls for further attention
to the role of the board in the behavior of firms. As I summarize below, various compositions
of boards (in terms of size, turnover and age diversity) may influence the responsiveness of
firms to performance feedback.

Desai (2016) was the first to integrate the role of boards in responses to performance
feedback. He focused on the moderation effects of board characteristics (size, turnover and
equity ownership) on service line divestitures among Californian for-profit hospitals
experiencing negative attainment discrepancy. However, due to coding errors, the study was
later retracted. In a different study, Choi et al. (2019) focused on the moderating role of board
(and managerial) outsiderness for both negative and positive attainment discrepancy among
Korean manufacturing firms. They found support for an effect of the board role in the case of
negative attainment discrepancy, where firms with more outside board members reacted
more strongly to performance feedback [in this case, increasing Research and Development
(R&D) intensity]. A third study on this newly emerging topic was by Zhang and Greve (2019),
who studied how board composition (the proportion of members with state or market
experience) in listed Chinese firms affected their acquisition choices. They found that boards
with a high proportion of members with state experience greatly diminished the effect of
performance feedback on the probability of market-oriented acquisitions. In contrast to the
previous study, they found the most important effects for firms that had experienced positive
attainment discrepancy (except for acquisition funding, where both types of attainment
discrepancy played a role). Finally, a study by Zhong et al. (2021) focused on how negative
attainment discrepancy influences corporate social responsibility and irresponsibility
practices. As for the role of boards, they focused on three characteristics: size, age and
tenure. They find that all three characteristics moderate firm corporate social responsibility
responses to negative attainment discrepancy. On the other hand, only tenure moderates
irresponsibility behavior.

While the number of studies on this subject remains limited, it appears that boards do play
arole in the way firms respond to performance feedback and that they affect such decisions
when a firm’s performance is both below and above its aspirations.

Board size. If the size of the board is large, the number of members in the group may make
it relatively more difficult to reach a consensus. As evident from the studies below, large
boards tend to incline toward less intensive reactions. Therefore, they avoid more radical
changes that smaller boards would conduct.

While it may be that it is the board diversity that mainly constrain strategic decision-
making (e.g. Midavaine et al., 2016), size also plays a role (Goodstein et al., 1994). When
consensus is achieved, it is likely to be much less extreme, as it needs to accommodate a large
number of members and will naturally gravitate toward the status quo. Cheng (2008) found
that larger boards do play such a stabilizing role, both in performance (market- and
accounting-based) and strategic activities (such as R&D spending, acquisitions or
restructuring). This would imply that the larger the firm’s board, the lower its
responsiveness to performance feedback. The interpretation of performance feedback (and
opinions on future courses of action) may not be only different among the board’s members,
but also there may be too many of them to find the necessary support for more extreme
courses of action.

The decreased responsiveness to performance feedback should apply to situations of both
negative and positive attainment discrepancy: Large boards do not prefer large changes in
firm reactions to performance feedback. Thus, situational components of search (problemistic
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and slack search, Chen and Miller, 2007) play a smaller role in such firms. Thus, firms with
large boards are more prudent with changing the current status quo (as it is harder for them
to decide on changes) and also find it harder to find directions in which to search, thus limiting
their willingness to invest resources into situational search. Therefore, I hypothesize as
follows:

H2a. Board size negatively moderates the relationship between negative attainment
discrepancy and the search activity of firms.

H2b. Board size negatively moderates the relationship between positive attainment
discrepancy and the search activity of firms.

Board turnover. While it takes time for new board members to fully develop their potential for
the firm, with long tenures the quality of their decision-making decreases (Huang and Hilary,
2018). Zhong, Ren and Song (2021) argue that boards with longer tenures tend to be more
short-sighted and thus less inclined to invest in long-term value creation. Similarly, while the
level of the board’s outsiderness is an important characteristic that influences responsiveness
to performance feedback (Choi et al., 2019), Dalton et al (2007) surmise that the effect is likely
to vanish over time. This is in line with the suggestion of Dalton ef al (2007) that board
members (especially internal ones) appointed during the tenure of the current Chief Executive
Officer (CEO) may exhibit loyalty to her or him. This effect is likely to be strongest soon after
the appointment. Higher board turnover prevents outside board members from
accommodating the firm’s internal politics. To a certain extent, the same is arguably true
for internal board members.

Board turnover thus seems an important precursor for the freshness of ideas and
willingness to support search for strategic alternatives stimulated by performance feedback.
For example, Goodstein and Boeker (1991) argue that new board members may bring in new
ideas and, therefore, challenge the status quo (the firm’s inertia). Therefore, I expect that
increased turnover may increase the willingness to search for alternatives and decrease
opposition toward changing the status quo. In this respect, both situation components of
search (problemistic and slack search) should be pronounced with increasing board turnover.
I hypothesize as follows:

H3a. Board turnover positively moderates the relationship between negative attainment
discrepancy and the search activity of firms.

H3b. Board turnover positively moderates the relationship between positive attainment
discrepancy and the search activity of firms.

Board age diversity. Generally, diverse boards should discuss a wider range of strategic
alternatives. Homogenous groups tend to experience stronger pressures toward uniformity of
voice, thereby increasing the risk of being subject to groupthink (Janis, 1971). Haynes and
Hillman (2010) propose that general board diversity is one of two components of overall board
capital (Hillman and Dalziel, 2003), i.e. its breadth. Haynes and Hillman (2010) show that, in
contrast to board capital depth, higher board capital breadth leads to a higher level of
strategic change. If firms with more diverse boards are more prone to commit to change, they
are more open to responding to the stimuli of both negative and positive attainment
discrepancy by increasing their search activity.

On the other hand, as Goodstein et al. (1994) argue, diversity within a group may constrain
the board’s ability to take decisive action. In this case, it is important to distinguish between a
firm’s search for alternative courses of action (this research) and its ultimate commitment to
them. When looking at how Haynes and Hillman (2010) operationalized the strategic change,
we can see that they followed a set of resource allocations [advertising, R&D, selling, general
and administrative (SG&A), inventory, plant equipment upgrades and financial leverage] as



they varied over time and in how they deviated from industry norms. This is very different
from a set of ultimate decisions such as service additions, divestitures or reorganizations
(which were studied by Goodstein et al., 1994). Therefore, diverse boards may support a wider
search for alternatives (which is likely to come up with quite diverse visions of the firm’s
future development), yet they may face difficulties in choosing from this array of
opportunities.

There are a number of dimensions on which one can measure diversity. For example,
Harjoto et al. (2015) work with seven of them: gender, race, age, outside directorship, tenure,
power and expertise. Still, even such an extensive list is far from complete. Gender and age
diversities belong to the popular choices for diversity measures (Kang et al, 2007). On the
other hand, despite an increase in initiatives supporting more gender-diverse boards, in many
countries, boards are quite homogeneous in terms of gender (e.g. JanoSova et al., 2016). While
age diversity is also limited as there is not a large share of young board members, the
situation is better (Kang et al., 2007). For this reason, the study follows board age diversity.

Based on the argument above, I hypothesize that boards with higher age diversity should
embrace more search activities stemming from reactions to performance feedback:

H4a. Board age diversity positively moderates the relationship between negative
attainment discrepancy and the search activity of firms.

H4b. Board age diversity positively moderates the relationship between positive
attainment discrepancy and the search activity of firms.

Figure 1 summarizes the hypothesized relationships.

Moderators:
Hypothesis 3a
(Board turnover)
Hypothesis 4a

Moderators:
Hypothesis 3b
(Board turnover)

Board di it Organizational search Hypothesis 4b
(Board age diversity) activity (Board age diversity)
Hypothesis 1a Hypothesis 1b
Moderator: Moderator:

Hypothesis 2a

Hypothesis 2b
(Board size) ypothesis

(Board size)

Negative attainment ~ TTTTe-al | N e Positive attainment
discrepancy discrepancy
Methodology
Sample

The population of the study consists of the 60 largest exchange-listed German industrial and
automobile firms followed between the years 2001 and 2015. The industry classification is
based on the Bloomberg Industry Classification System. The ranking of the size of firms is
based on market capitalization as at the end of July 2016. The study limits the population to
the largest firms, since boards tend to be smaller in smaller firms. While the mean board size
for the ten largest firms in the population is 7.28, it is only 2.44 for the smallest ten. Any
further decrease would make the board characteristics used in this study (size, turnover and
age diversity) meaningless. The source of the firms’ financial data is the Bloomberg database
and the data on boards were collected from the firms’ annual reports, investor relations
sections of their websites or other industry sources.

Due to missing data (mainly on the dependent variable), the final sample consisted of 41
firms. Even so, there were still some observations missing, for example, because a firm had
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not existed for the whole of the research period. The final sample used represents an
unbalanced panel with 363 firm year observations.

Variables

Dependent variable. The research utilizes R&D intensity change as the dependent variable,
which is calculated as the year-on-year change in the ratio of R&D expenditure to sales. R&D
is a common measure of the search activity of manufacturing firms in performance feedback
literature (Greve, 2003; Posen ef al., 2018).

Attaimment discrepancy — performance feedback variables. The research uses return on
assets (ROA) as a performance measure. Although criticized in the field (Bromiley and Harris,
2014), it is still the most commonly used measure in performance feedback literature
(Kotiloglu et al., 2021) and is a salient performance measure used by various decision-makers.
The performance feedback literature works with two major aspects of a firm’s aspiration —
the historical (based on the firm’s previous performance) and the social (based on the
performance of the firm’s peers). Since the empirical identification of a peer group is a
complicated and rather simplifying process (most often, the mean or median of other firms in
the same industry has been used, e.g. in Lucas ef al., 2018, which may not be very realistic), I
decided to work only with historical aspirations (specifically, the previous year’s
performance). Attainment discrepancy is then operationalized as the difference between
the firm’s current and previous year’s ROA. Finally, I divide attainment discrepancy into two
variables: (1) negative attainment discrepancy (in which I keep the negative values of
attainment discrepancy and replace the positive values with zeros) and (2) positive
attainment discrepancy (in which I keep the positive values and substitute the negative
values with zeros). This is a standard approach in the literature (Posen et al, 2018; Kotiloglu
et al., 2021) and allows for the observation of different responses to negative and positive
attainment discrepancy. Both variables are lagged by one year as firms need time to react to
the information contained in performance feedback they received. One-year lag is commonly
used in the performance feedback literature concerning R&D responses (e.g. Lucas
et al,, 2018).

Board characteristics. Board size is operationalized as the number of board members in a
given year. Board turnover is calculated as the sum of newly appointed and leaving members
divided by the sum of current (newly appointed plus staying) and leaving members. Board
age diversity is the variance of the age of all board members in a given year, which is divided
by 100. For similar reasons as those mentioned above, all board variables are lagged by
one year.

Controls. As slack resources may provide a cushion for the firm (Cyert and March, 1963),
they may influence the firm’s responsiveness to performance feedback stimuli. I control for
the effect of slack resources using available slack (operationalized as current assets to current
liabilities) and potential slack (operationalized as debt to equity). As previous research shows
(e.g. Chen and Miller, 2007), firms that are threatened by bankruptcy respond differently to
performance feedback. For this reason, I control for proximity to bankruptcy with Altman’s
Z.1 also include a logarithm of the firm’s total assets to account for the effect of firm size.
Again, all these controls are lagged by one year. Since R&D intensity change may be the
result of a change in sales (e.g. decreased sales with constant R&D expenditure will cause
R&D intensity to increase), I also add a variable measuring change in sales. Finally, I control
for general year-on-year differences using year dummies.

Estimation
To deal with outliers, all variables have been winsorized at four standard deviations below
and above the mean. This affected a maximum of 3% of firm year observations (in several



variables) across the dataset. Due to the nature of the hypotheses, which focus on within
(firm) variance of responses, fixed-effects models are preferable to random-effects (Certo et al.,
2017). This is also statistically supported by Hausman tests. Furthermore, using fixed-effects
models allowed controlling for time-invariant firm- (and thus industry-) level heterogeneity in
the dependent variable. I used heteroskedasticity and autocorrelation consistent (HAC)
robust estimations to provide more robust estimates of standard errors that may be otherwise
biased. I calculated models using Stata 15. Table 1 displays the descriptive statistics and
correlations for the sample.

Results

Table 2 includes the calculated models for the search activity of firms. Model 1 includes only
controls. Model 2 adds attainment discrepancy variables, with negative attainment
discrepancy positive and significant (p-value = 0.028), which contradicts Hypothesis 1a.
The coefficient for positive attainment discrepancy is not significant, which provides no
support for Hypothesis 1b. Model 3 adds board characteristics variables, none of which are
significant at this stage.

Model 4 tests the moderation effect of board size on the relationship between attainment
discrepancy and the search activity of firms. However, neither of the two moderation
coefficients is significant, which provides no support for hypotheses 2a and 2b (see Figure 1).

Model 5 tests the moderation effect of board turnover. In this model, the negative
attainment discrepancy coefficient is no longer significant and neither is the moderation
effect of board turnover (p-value = 0.209), which does not support Hypothesis 3a. On the other
hand, the coefficient of positive attainment discrepancy is positive and significant
(p-value = 0.038), and the moderation effect of board turnover is negative and significant
(p-value = 0.022), which contradicts Hypothesis 3b. Figure 2 depicts the moderation effect of
board turnover on the relationship between positive attainment discrepancy and the search
activity of firms. With increasing positive attainment, firms with no board turnover increase
their search intensity discrepancy in a similar way to firms with the mean level of board
turnover. However, in the latter case, the increase is much smaller. In contrast, firms with a
high level of turnover (one standard deviation above the mean) show decreasing search
activity, as their positive attainment discrepancy increases.

Model 6 tests the moderation effect of board age diversity. Again, the coefficient for
negative attainment discrepancy is positive but not significant (p-value = 0.141). On the other
hand, the moderation effect of board age diversity for it is negative and significant
(p-value = 0.022), which supports Hypothesis 4a. Figure 3 depicts the moderation effect of
board age diversity on the relationship between negative attainment discrepancy and the
search activity of firms. Firms with no age diversity have decreasing search intensity the
higher the negative attainment discrepancy they experience, which is similar to firms with
the mean level of board age diversity. However, in the latter case, the decrease is much
smaller. In contrast, firms with a high level of age diversity (one standard deviation above the
mean) show increasing search activity, as negative attainment discrepancy increases.

At the same time, the coefficient of positive attainment discrepancy is not significant,
while the moderation effect of board age diversity is positive and significant
(p-value = 0.012), which provides support for Hypothesis 4b. Figure 4 depicts the
moderation effect of board age diversity on the relationship between positive attainment
discrepancy and the search activity of firms. Firms with no age diversity have slightly
decreasing search intensity the higher the positive attainment discrepancy they experience.
In contrast, firms with the mean and high levels of age diversity (one standard deviation
above the mean) show increasing search activity, as positive attainment discrepancy
increases.
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Finally, Model 6 includes all the moderation variables at the same time. The results of this
combined model reflect those that were already reported, which support hypotheses 4a and 4b
and contradict Hypothesis 3b (Hypothesis 1a is not directly contradicted).

Discussion

The findings indicate that, of the three board characteristics in this study, board age diversity
plays the strongest moderating role in responsiveness to performance feedback. Age
diversity substantially increases the level of responsiveness for both negative and positive
attainment discrepancy. These findings should not be directly interpreted in the sense that
more diverse boards are more prone to change. There may be a difference between their
willingness to search for alternative courses of action (which is studied in this paper and in
the related research of Haynes and Hillman, 2010 and Choi et al., 2019) and their willingness
to, ultimately, commit to strategic change (which was studied by Goodstein ef al., 1994 and
Zeng and Greve, 2018). This idea may be summarized as follows: diversity may foster
creativity but inhibit innovation (the implementation of creative ideas). Since the relationship
between age diversity and both of these concepts is still unclear (Rietzschel and Zacher, 2015),
it may be an interesting avenue for future research.

In contrast to the hypothesized relationship, board turnover tends to reduce the
responsiveness of firms to positive attainment discrepancy. This is in line with Desai’s (2016)
propositions. It seems that with higher turnover, the board concentrates on the further
exploitation of currently successful strategies rather than investing in the search for
new ones.

As for board size, this study does not provide any evidence of its effect on the
responsiveness of firms to performance feedback (to either negative or positive attainment
discrepancy). One possible explanation, which relates to the argument of Goodstein et al.
(1994), is that the effect of board size is largely based on the growing diversity of the board.
Since this study controls for one of the aspects of board diversity (the age diversity of its
members), it may more directly capture what board size implies. On the other hand, it is the
diversity of opinions and the quantity of them that most likely creates situations where it is
difficult to reach a consensus. As with the argument related to board age diversity, board size
may not affect the search activity of the firm but may affect the ultimate decisions that result
from it.

Itis also worth noting that the general response to negative attainment discrepancy across
the sample contradicts predictions of the theory (Cyert and March, 1963). More specifically,
firms in the sample decreased their search activity after receiving negative performance
feedback. Although it contradicts the theory, this paper is not the first study to report such a
finding (e.g. Posen et al., 2018). In this case, it was likely caused by the specificity of the sample
—either in terms of the size of the firms (the 60 largest German industrial firms) or the cultural
specifics of German firms (the boards of these firms are highly homogeneous in terms of
nationality). This is certainly a possible avenue for further research.

The research shows that the moderation effects of board characteristics should be studied
both in terms of negative and positive attainment discrepancy (as in Zhang and Greve, 2019;
or Choi et al.,, 2019). Firms with different levels of board age diversity (and, to some extent,
board turnover) exhibit very different behaviors. This is a probable explanation of the
inconsistent findings of both negative and positive attainment discrepancy across the
models.

I believe that this study can motivate further research on the diversity characteristics of
boards. The outsiderness of board members (Choi ef al., 2019), the length of their tenure (as
suggested by Dalton ef al,, 2007) and classical demographic characteristics (gender, age and
nationality) may all reflect opinion diversity on boards, which may or may not constrain or
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boost a firm’s responsiveness to performance feedback. Unfortunately, listed German
manufacturing firms do not constitute a very heterogeneous population in various aspects
(e.g. gender and nationality, JanoSova et al., 2016), which has limited this research into
this area.

Conclusion

This research supports the notion that the responses of firms to performance feedback in
terms of their search activity are shaped by their internal composition. The findings highlight
the role of board age diversity as an important moderator of the responsiveness of firms to
performance feedback (both negative and positive attainment discrepancy). Similarly, board
turnover was found to moderate responses to positive attainment discrepancy. The research
points to a wide range of opportunities to further explore the effects of the firm’s principal
decision-makers on its responsiveness to performance feedback.
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