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Abstract: Although the literature suggests that firms tend to adopt “conservative” behavior in the
face of positive performance feedback, there are also studies that take the opposite view on the
impact of positive performance feedback. Based on the behavior theory of the firm and regulatory
focus theory, this study explored the impact of positive performance feedback on innovation search
behavior and the boundary effect of CEO regulatory focus to gain insight into the mechanisms of
innovation search behavior and to promote innovation for sustainable development. Based on data
from 230 biopharmaceutical companies in China, the analysis found that: (1) positive performance
feedback had a significant positive effect on depth search behavior and a significant negative effect
on breadth search behavior; (2) CEOs’ promotion focus had a negative moderating effect on the
relationship between positive performance feedback and depth search behavior and a positive
moderating effect on the relationship between positive performance feedback and breadth search
behavior; and (3) CEOs’ prevention focus positively moderated the relationship between positive
performance feedback in relation to depth search behavior. This study extends the behavior theory of
the firm and reveals the mechanism of the differential impact of positive performance feedback on
innovation search behavior, which has implications for the study of which innovation search practices
should be conducted by high-performing firms to promote sustainable development.
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1. Introduction

In the context of open innovation, enterprises’ thirst for innovation resources is in-
creasing day by day. Faced with limited resources, innovation search behavior, as a way to
collect and learn information such as knowledge and technology to increase the novelty of
resources, is an important way for enterprises to break through the status quo in order to
obtain a wider range of resources and improve the innovation of enterprises [1,2]. How-
ever, in the existing literature, there are many studies on the impact of innovation search
behavior on innovation performance, but the existing studies are scarce and paradoxical
regarding the influencing factors of antecedent variables of innovation. In today’s rapidly
evolving society with faster product iterations and changing consumer needs, the market
competition environment is becoming increasingly fierce, which leads to higher standards
for enterprises to carry out innovation activities. More and more enterprise managers
find that by relying on their own resources, they cannot adapt to the changing market
environment and cannot obtain sustainable innovation advantages [3]. Enterprises need to
actively conduct innovative search behaviors to obtain resources according to their own
state, and innovative resources need not only include internal resources but also external
resources, which are open [4]. In this context, the open innovation behavior of enterprises
is promoted through innovation search behavior, and sustainable competitive advantages
are obtained to ensure the sustainable development of enterprises [5].

The relationship between a firm’s performance feedback and innovation search be-
havior has been one of the main focuses of academic research in this field. Most studies
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have concluded that when there is positive performance feedback, firms are in a state of
satisfaction and lack the motivation and willingness to proactively search, which may lead
them to avoid risk-taking behaviors, and when there is negative performance feedback,
firms are eager to change the status quo and increase their innovation efforts in problem
searching to escape the situation [6–8]. In contrast, other studies have shown that when pos-
itive performance feedback occurs [9,10], it indicates slack resources of the firm, and slack
resources support more exploration and trial and error, making the firm more inclusive
of failure, which in turn promotes innovation search behavior [11]. This view elaborates
that good performance feedback increases firms’ innovation search behavior. It is easy to
see that there is a paradox in the established studies. To resolve the paradox of previous
studies, this paper reveals the impact of positive performance feedback on innovation
search behavior based on the behavior theory of the firm and regulatory focus theory to
gain insight into the mechanism of innovation search behavior and promote sustainable
development of firms.

The regulatory focus theory suggests that the psychological characteristics of the CEO
play a key role in choosing strategies, such as overconfidence and overly conservative
behavior [12]. Recent studies have indicated that regulatory focus plays a key role in
CEO goal orientation [13,14]. This attribute reflects the motivation of individuals to dare
to innovate (promotion focus) and conservative mindset (prevention focus). Research
indicates that regulatory focus has a critical impact on CEOs’ strategic choices, especially
for those that are highly uncertain [15]. Although CEOs are actively involved in the strategic
choices of their firms [16] and the trade-offs between risk-taking and conservatism, studies
examining the impact of CEOs’ regulatory focus on firms’ strategic choices remain scarce,
implying that the impact of CEO regulatory focus on strategy may be underestimated. The
innovation search behavior studied in this work is divided into depth search and breadth
search behavior, both of which require CEOs to trade-off between innovativeness and
riskiness [17–19]. From this, we propose that CEO regulatory focus may influence firms’
search behavior choices in the face of the same positive performance feedback.

This study is expected to make the following contributions: first, to expand the em-
pirical study of the behavior theory of the firm by selecting data from biopharmaceutical
companies with high R&D investment to argue for an influential relationship between posi-
tive performance feedback and innovation search behavior, to explore corporate innovation
search mechanisms for sustainable corporate development, and to explain the paradoxes of
previous studies; second, to extend the literature on CEO regulatory focus by proposing
that CEO regulation focus affects the relationship between positive performance feedback
and innovation search behavior; third, to help governments and capital markets analyze
the factors influencing innovation search behavior in high performing firms by providing a
research perspective.

This paper argues that the sustainable development of enterprises needs a sustainable
competitive advantage, the sustainable competitive advantage comes from the innovation
ability of enterprises, and the prerequisite of innovation capability enhancement needs
to be ensured by choosing the most appropriate innovation search strategy at the right
stage. Therefore, this argument was taken as the main clue in this study to analyze
innovation search behavior as a means to explore new ideas for enterprises to achieve
sustainable development.

2. Literature Review and Theoretical Hypothesis

Performance feedback can be divided into positive performance feedback and negative
performance feedback based on the comparison with past performance, and early research
suggested that positive performance feedback leads firms to tend to be risk-averse and
reduce risk-taking behavior [20]. Recent studies on the impact of positive performance feed-
back on firms’ innovation search behavior have exhibited mixed findings in the literature:
Based on social pressure theory [21], when firms experience positive performance, they
revise their future performance goals upwards and the pressure to achieve their next goals
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rises [9,10]. Firms actively engage in risk-taking behavior in order to maintain their position
and relative competitive advantage in the market. Analyzed in terms of redundancy-driven
search, [11] positive performance feedback implies the existence of slack resources available
to the firm that can provide a buffer for firms to engage in risk-taking behavior, making the
organization more tolerant of failure and promoting risk-taking behavior. Higher-order
theories suggest that positive performance feedback increases managers’ ego levels, making
them believe that they can control risky exploratory behaviors and are more inclined to
choose risky behaviors as they focus more on the gains behind them and ignore the possible
losses when performing risky behaviors [9]. Different studies based on different theoretical
perspectives have inconsistencies regarding the role of positive performance feedback in
the innovation search behavior, with mixed findings from multiple theoretical foundations.
The behavior theory of the firm states that when an organization is close to the expected
level, it chooses to seek risks below the level and avoid risks above the level, which further
affects the organization’s reform or innovation performance improvement [22]. Based
on the behavior theory of the firm and Katila and Ahuja’s research, firms may engage in
breadth search and depth search behavior when faced with performance feedback. Breadth
search behavior is the process of organizational exploratory learning, which refers to the in-
tegration of a broader range of technologies into a new technological track, opening up new
areas, with high difficulty, high resource requirements, and high-risk, high-cost innovation
attributes; in contrast to breadth search behavior, depth search behavior emphasizes the
understanding and deepening of existing knowledge and technologies, with low difficulty,
low resource requirements, low risk, and low cost [23]. The two different types of inno-
vation search have different requirements for enterprise resources and risk tolerance, and
enterprises should carefully choose the appropriate innovation search method according to
their own ability and development needs.

2.1. Positive Performance Feedback and Innovation Search

This study links positive performance feedback to innovation search behavior and
explores the ambidextrous nature of innovation search behavior. Existing research on
the performance expectation feedback largely assumes that innovation search behavior
is fixed [24]. However, the market is changing, and the resource environment faced by
enterprises and the speed of research and development of biopharmaceuticals cannot
remain unchanged, so the innovation search behavior should not be static but dynamic.
This study helps companies analyze the impact of positive performance feedback on two
dimensions of innovation search behavior and how to choose a suitable method in the face
of dynamic changes in the environment so as to help companies improve the utilization of
resources, enhance innovation, and achieve sustainable development [25,26].

Positive performance feedback indicates that the firm is growing well during the
current operating period, is “relatively rich”, and is motivated to innovate. CEOs often
carry out innovative behaviors driven by innovation motivation [21], such as innovation
search behavior. However, this paper argues that higher-performing firms may respond
differently to different innovation search behaviors.

First, the manageability of risk in the familiar path: Firms that experience positive
performance feedback typically have more idle resources (e.g., capital, equipment, and
human resources) [27]. Although the success of operations during this period leads to the
existence of some idle resources, firms aiming to gain a sustained competitive advantage
to achieve sustainable growth need to seek new breakthrough solutions and perform
increasingly well relative to competitors, which requires innovation search behavior [28].
The abundance of idle resources compensates for the cost of time and uncertainty consumed
by firms conducting innovation search behavior and also encourages CEOs to experiment
and explore [29]. The available idle resources are limited. In the process of running a
business, making changes to the way the organization strategically allocates resources not
only raises the CEO’s own hiring risk [30] but also risks professional reputation acquired
from the previous business success, which poses a double threat of loss for the CEO and
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increases the fearfulness and psychological cost of innovation search behavior for the
CEO. In order to reduce the employment risk and maintain the acquired professional
reputation, the CEO prefers the plan with low decision risk [31]. With the motivation
of “seeking stability”, put idle resources into existing fields, conduct depth research and
development, reduce risks to a controllable range, and depth search behavior has become a
better behavioral choice.

Second, it enhances the CEO’s decision-making confidence on a familiar path. Positive
performance feedback proves the effectiveness of the current strategy of the enterprise, and
better performance also improves the confidence of CEO in the early strategic choice, con-
firming that the CEO is correct in the utilization of resources and the grasp of development
direction [9]. This also leads CEOs to believe that control over the use of internal corporate
resources is effective and that they have some experience and competence in the devel-
opment and exploration of external resources [32]. In the current era of open innovation,
CEOs are also aware that internal resources alone are not sufficient and that they need to
draw more innovative knowledge from external sources to expand the resource base of the
firm in order to improve the firm’s innovation performance. Innovation search behavior
has been identified as the preferred strategy for CEOs to facilitate innovation [33]. To some
extent, CEOs are influenced by their past technological development trajectories because
past successful experiences make CEOs confident in their existing strengths. Therefore, risk
and experience are more likely to focus CEOs’ searches on familiar paths during innovation
search behavior. CEOs are thus more likely to focus on a familiar path. Depth search
behavior using existing channels can reduce the possibility of errors and increase the pre-
dictability of search [34,35]. In addition, CEOs in the successful state have lower motivation
to search for information [36] because early successes have made the CEO more confident.
Accordingly, CEOs tend to conduct depth searches to find profits. Thus, we hypothesize:

Hypothesis 1 (H1). Positive performance feedback negatively affects the breadth search behavior of
enterprise innovation.

Hypothesis 2 (H2). Positive performance feedback positively affects the depth search behavior of
enterprise innovation.

2.2. Moderating Role of Regulatory Focus: CEO Regulatory Focus

According to the regulatory focus theory, two different motivational systems influence
how individuals view risk taking and security: promotion focus and prevention focus. The
promotion focus is the individual’s motivation to pay attention to progress and growth and
tend to pursue risks and opportunities; the prevention focus is the motivation of individuals
to avoid losses and ensure safety and tend to avoid risks and pursue stability [30,37,38].

Established studies have indicated that decisions between involving organizational
gain capture and loss avoidance can be predicted by the regulatory focus of the CEO [38].
CEOs with a high promotion focus tend to seek new resources and challenges, while CEOs
with a high defensive focus tend to seek security and conservatism [37,38].

2.2.1. CEO Promotion Focus

The biopharmaceutical enterprise studied in this work is an enterprise that relies on
continuous R&D and innovation [39]. The biopharmaceutical industry has become high
innovation ability and large resource consumption [40]. With the requirements of high
innovation ability, innovation search behavior is indispensable, and different regulatory
focus of CEOs may have different influences on innovation search preferences because of
their different inclinations.

First, promotion-focused CEOs have an aggressive risk-taking spirit [17,18]. Promotion-
focused CEOs have a high propensity for risky exploration by seeking more new knowledge
and resources to supplement the missing parts of the business [41]. Second, promotion-
focused CEOs have a strong desire for self-actualization needs and a goal orientation of
“maximizing acquisition” because they place a high value on their own growth. People
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with a high promotional focus prefer to maximize their achievements, which is related to
the promotion focus on achieving “maximum goals” [42], pursuing their own growth and
aspirations, and preferring to use the resources at their disposal to maximize their own
growth and thus achieve their overall career goals [34]. Although this trial-and-error-based
resource exploration activity may have great uncertainty, cost, and risk, the successful
development of new fields is a huge contribution to biopharmaceutical companies, as
well as to the growth of the CEO [43]. Conversely, the presence of positive performance
feedback can encourage focused CEOs to pursue broader domains of exploration, at the
expense of exploiting existing domains. Positive performance feedback provides good
external conditions for CEOs to explore and take risks, and the presence of disposable
resources and corporate strengths is more likely to motivate promotion CEOs to take risks
and “maximize acquisition” orientation. CEOs driven by a promotional focus are more
likely to break new ground for the organization and help the business gain more revenue
when facing certain risks.

Therefore, when the CEO promotes focus at a high level, the degree of motivation
to pursue innovation, risk-taking, and to obtain maximum progress increases, and the
motivation to ensure minimal risk and stability in decision-making in familiar paths
diminishes. Hence:

Hypothesis 3a (H3a). CEO promotion focus positively moderates the effect of positive performance
feedback on innovation search breadth.

Hypothesis 3b (H3b). CEO promotion focus negatively moderates the effect of positive perfor-
mance feedback on innovation search depth.

2.2.2. CEO Prevention Focus

First, prevention-focused CEOs have a stronger tendency to be risk-averse. Second,
prevention-focused people usually pursue “minimum goals”, tend to be stable [44], prefer
more limited options, and value the enforcement of rules and regulations [45], directing
individuals to focus on safety goals. They are more sensitive to negative information,
value their reputation and external image, avoid failures and potential losses as much as
possible, and prefer to adopt avoidance-based strategies in their behavioral strategies to
obtain performance and protection [46]. In the process of running a business, the CEO
takes the minimum goal to achieve profitability [19]. When CEOs with prevention focus
traits conduct innovative searches, they apply their resources to familiar areas to the
greatest extent possible. Prevention-focused CEOs rely more on familiar knowledge in
their innovation search choices and base their exploration and innovation activities on
existing empirical paths [47]. Focusing on established or easily accessible technologies and
resources, they apply their expertise to familiar areas of activity to increase the efficiency
of resource use and speed of development [48]. Furthermore, due to concerns about
risk and cost, defensive-focused CEOs are more likely to choose familiar, successfully
practiced paths for development and exploration to reduce the risk and uncertainty of
search costs [49]. CEOs are more likely to choose familiar, successfully practiced paths to
develop and explore in order to reduce riskiness and uncertain search costs [50].

Therefore, when the CEO prevention focus at a high level, the degree of motivation
to pursue stability, security, and risk avoidance is enhanced, the motivation to ensure
the lowest risk in familiar paths and stability in decision-making is enhanced, and the
CEO is highly likely to choose actions with lower risk, familiar paths, and to pursue
stability. Hence:

Hypothesis 4a (H4a). CEO prevention focus negatively moderates the effect of positive perfor-
mance feedback on innovation search breadth.

Hypothesis 4b (H4b). CEO prevention focus positively moderates the effect of positive perfor-
mance feedback on innovation search depth.
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The theoretical model of this study is illustrated in Figure 1.

Figure 1. The theoretical model.

3. Methodology
3.1. Sample and Data Collection

This study used publicly available data on listed biopharmaceutical companies. The
data were mainly obtained from CSMAR database as well as the China National Intellectual
Property Administration. Firstly, applicant patents of Chinese inventions were qualified in
the China National Intellectual Property Administration; all the patent numbers of each
pharmaceutical drug to be investigated were searched; the obtained data were filtered,
processed and organized by year; and the number of patents, the number of newly cited
patents, and the number of repeatedly cited patents that each drug had in each year were
recorded. The basic characteristics of enterprises in the pharmaceutical manufacturing
industry, CEO characteristics, and related financial data were obtained from the CSMAR
database center, and the obtained data were screened and processed. Through the identifi-
cation of codes and enterprise names, the collected patent numbers were matched with the
data obtained from the CSMAR database center, and for some missing or inconsistent data,
comparison tests and original data obtained from the websites of Shanghai and Shenzhen
stock exchanges were compared and supplemented as much as possible manually to finally
determine the consistency of the data.

A total of 230 listed biopharmaceutical companies in Shanghai and Shenzhen with
A-shares from 2013–2017 were used as the observation sample in this study. The listed
biopharmaceutical companies were selected because, on the one hand, they can effectively
avoid the bias of the study results caused by industry differences and, on the other hand,
the industry is characterized by high R&D investment and high patent output, in which
innovative knowledge is dispersed among large pharmaceutical companies, new biotech-
nology companies (NBFs), and academic organizations, and therefore it is characterized by
very active collaborative activities [51]. In this study, the data were screened and processed
to improve the accuracy and reliability of the study based on the following: exclusion of
companies with extreme financial data and exclusion of companies dealing with special
status such as *ST.

3.2. Variable Measurement
3.2.1. Positive Performance Feedback

Referring to earlier scholarly studies, the return on assets (ROA) was chosen to mea-
sure firm performance [24,52,53]. Bu,t−1 was used to represent the social performance
expectations of firm u in the past year, calculated as:

Bu,t−1 = (1 − α1) Mu,t−2 + α1Bu,t−2
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α represents the weight and takes a range of values (0, 1], again drawing from [24],
and α1 is taken as 0.4.

Therefore, the social performance expectation Bu,t−1 of firm u at period t − 1 is the
weighted sum of the median social performance expectation Mu,t−2 of firm u at period
t − 2 and the social performance expectation Bu,t−2 at period t − 2. The social performance
feedback (Pu,t−1 − Bu,t−1) of firm u in period t − 1 is the difference between the actual
performance Pu,t−1 of firm u at period t − 1 and the social performance expectation Bu,t−1 of
firm u at period t − 1. If Pu,t−1 − Bu,t−1 > 0, the actual performance of firm u in period t − 1
is considered to be higher than the social performance expectation, then I1 = 1, otherwise
I1 = 0. Combined with the definition of I1, I1 and Pu,t−1 − Bu,t−1 can be multiplied to
obtain the following positive variables with censored tails: I1 ∗ (Pu,t−1 − Bu,t−1) > 0, which
is higher than the social performance expectation, is the degree of positive performance
feedback. The larger the value, the greater the difference in actual performance above social
expectations, expressed in positive performance feedback (psfb).

3.2.2. Innovation Search

Referring to Reference [51], innovation search breadth (ISB) is measured by assessing
the proportion of patent citations of the focal firm in a given year for which the patent
citation is not present in the patent citation list for the past five years. For example, if a firm
A files five patents in a given year t and each patent cites five patents, the total number
of citations is 5 × 5 = 25. If five of these 25 citations are new (i.e., not cited in the last five
years), then the innovation search width for firm A in a given year t is 5 ÷ 25 = 0.2. The
value of innovation search width ranges from 0 to 1. The variable is calculated as follows:

ISBit =
Number of new patent citations it
Total number of patent citations it

where i represents the focus enterprise, and t represents the year.
Innovation search depth (ISD) is measured by assessing the percentage of patent

citations of the focal firm in a given year that are repeated in the list of patent citations for
the past five years. For example, given a total number of citations of 25 (like the example
above), if the citation of a patent occurred within five years prior to the given year t, with
the number of citations per year being 2, 1, 2, 2, 2, 1, then the total number of repetitions
is 2 + 1 + 2 + 2 + 2 + 2 + 1 = 10, and the innovation search depth for the given year t is
10 ÷ 25 = 0.4. The value of innovation search depth cannot be negative. The variable is
calculated as follows:

ISDit =

t−1
∑

y=t−5
Number of duplicate patent citations iy

Total number of patent citations

where i represents the focus enterprise, t represents the year, and y represents one of the
previous five years.

3.2.3. Measurement of CEO Regulatory Focus

Primarily drawing on the promotion and prevention lexicon developed and validated
by [30], the future outlook sections of the sample companies’ corporate annual reports were
collected, and the keywords were analyzed for word frequency using Python software.

The lexicon used to test the level of promotional-focused traits was contextualized
and borrowed from Reference [30] to derive words related to facilitation: accomplish,
achieve, aspire, desire, progress, earn, expand, grow, gain, hope, ideal, improve, increase,
momentum, optimism, speed, rapidity, and toward. Words related to prevention included:
accurate, fear, anxiety, avoid, careful, conservative, defensive, responsibility, escape, failure,
fear, loss, pain, prevention, protection, risk, security, threat, and vigilance.



Sustainability 2022, 14, 2086 8 of 18

3.2.4. Control variables

Innovation search behavior in a firm is a result of a combination of factors with
reference to a wide range of studies [54], such as size of the firm, age, and number of
patents. According to the existing literature, factors are classified into two levels:

(1) Firm level

1. Firm age (age): The age of the firm, measured in years, reflects the experience of the
organization. [55].

2. Firm size (size): Studies have shown that larger firms tend to have higher investment
in innovation. This study uses the total assets of the firm at the end of the period as a
measure to indicate firm size, which is measured logarithmically [46].

3. Firm ownership (own): State-owned and non-state-owned firms respond differently
to innovation search behavior, with non-state-owned firms performing innovation
search practices faster.

4. Distance to bankruptcy (bank): Z = (1.2 × working capital divided by total assets)
+ (1.4 × retained earnings divided by total assets) + (3.3 × income before interest
expense and taxes divided by total assets) + (0.6 × market value of equity divided by
total liability) + (1.0 × sales divided by total assets) [52].

5. R&D intensity (rd): R&D intensity can be used to control for its effect on innovation
search behavior, calculated as RD input ÷ sales [56].

6. Free cash flow (fcf): (money funds + trading financial assets + notes receivable) ÷
current liabilities.

7. Market value of book (mtb): book value of equity divided by its market value.
8. Patent stock (pant): the number of active patents owned in period t − 1 [7].
9. Profitability (probi): Firm profitability is employed as a proxy for firm financial

performance and is computed as the ratio of a firm’s operating income to its sales in a
given year-note. The unit is percentage [57].

10. Leverage (leve): measured as the ratio of total debt to total assets, a good representa-
tion of the financial structure of the company [55].

11. Growth rate (gro): sales growth rate, reflecting the good and bad business performance
of the company during this period [55].

Because the stock of slack resources may function as a performance buffer, reducing
the perceived need for search and change, we accounted for organizational slack [12,58].
Following prior studies, we included three measures of slack to control for the possibility
of slack search [21].

12. Potential slack (ps): the inverse ratio of debt to equity. This type of slack reflects that
firms with high financial leverage are less likely to obtain additional funds and thus
have smaller potential resources.

13. Absorbed slack (as): the ratio of selling, general, and administrative expenses to
sales. This type of slack represents the resources translated into material form, such
as additional employees and staff members.

14. Unabsorbed slack (uas): the ratio of current assets to liabilities. Also referred to as
financial slack, this type of slack gives decision-makers the greatest degree of freedom
for resource allocation.

(2) Executive level

15. CEO age: current year − year of birth [59].
16. CEO gender: CEO gender is associated with risk-taking [55].

4. Data Analysis and Results

In this study, STATA 16.0 software was used to conduct descriptive statistics, corre-
lation analysis, and hypothesis testing for the collected data. The data were processed as
follows before the specific tests to ensure the consistency and validity of the model esti-
mates: (1) to avoid the influence of outliers on the test results, the main continuous variables
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were subjected to tail shrinking at the 1% level; (2) to avoid the influence of multicollinearity,
the variables measured by the interaction term were centered; in addition, all explanatory
and control variables entering the model were subjected to variance inflation factor (VIF)
diagnostics, and the results showed that the VIF was about 2.21 (the mean value of VIF for
both outcome variables was less than 2.21); thus, the problem of multicollinearity could
be excluded; (3) to exclude the possible problems of heteroskedasticity, cross-sectional
correlation, and serial correlation in the panel data, the study used Driscoll–Kraay standard
deviation for estimation to obtain the standard error.

4.1. Descriptive Statistical Analysis

Tables 1 and 2 show the descriptive and correlation analysis between the variables,
which showed correlation between the variables and preliminary support for the hypothesis.

Table 1. Descriptive statistical analysis results.

Variable Obs Mean Std. Dev. Min Max

1. isb 621 0.537 0.482 0 1
2. isd 621 0.03 0.105 0 0.773

3. psfb 621 0.018 0.033 0 0.14
4. pro 621 0.011 0.008 0 0.032
5. pre 621 0.004 0.004 0 0.019
6. age 621 16.91 5.197 5 29
7. size 621 9.565 0.459 8.637 10.792
8. own 621 0.356 0.479 0 1
9. bank 621 7.807 8.181 0.725 47.765

10. CEOgen 621 0.958 0.2 0 1
11. CEOage 621 50.316 6.987 33 68

12. rd 621 0.038 0.037 0 0.218
13. fcf 621 1.875 2.554 0.095 15.196
14. ps 621 4.096 4.255 0.163 21.075
15. as 621 0.356 0.166 0.088 0.775

16. uas 621 3.812 4.039 0.572 24.085
17. mtb 621 0.428 0.196 0 0.876
18. pant 621 48.841 61.23 0 312
19. probi 621 0.01 0 0.01 0.011
20. leve 621 0.311 0.185 0.045 0.86
21. gro 621 0.193 0.321 −0.372 2.011

Table 2. Correlation analysis results.

Variable 1. isb 2. isd 3. psfb 4. pro 5. pre 6. age 7. size

1. isb
2. isd 0.1280

3. psfb −0.0762 0.0230
4. pro −0.0665 −0.0347 −0.0105
5. pre 0.0093 −0.0336 −0.0365 0.4074
6. age −0.0535 −0.0593 0.1005 0.0693 0.0871
7. size 0.1124 −0.0103 0.0276 0.0324 0.0365 0.2546
8. own 0.2121 0.0241 −0.0726 −0.0162 0.0332 0.0563 0.2453
9. bank −0.1844 −0.0398 0.3066 0.0090 −0.0114 −0.0145 −0.2404

10. CEOgen 0.0572 −0.0465 0.0209 0.0115 0.0364 0.0273 0.0299
11. CEOage −0.0972 −0.0027 0.0549 0.0404 0.0375 0.1774 0.0868

12. rd −0.0866 0.0176 0.0683 0.0147 0.0092 0.0320 −0.1451
13. fcf −0.1074 −0.0431 0.3477 0.0714 0.0869 −0.0098 −0.0378
14. ps −0.1613 −0.0494 0.3569 0.0497 0.0868 −0.0323 −0.0932
15. as −0.0614 0.0453 0.0795 0.0345 0.0250 0.0322 −0.0266

16. uas −0.1414 −0.0564 0.3513 0.0867 0.0977 −0.0234 −0.0972
17. mtb 0.0582 −0.0116 −0.3353 0.0495 0.0332 0.0321 0.1287
18. pant 0.2439 0.0446 −0.0117 −0.0170 −0.0387 0.0480 0.2463
19. probi −0.0351 0.0533 0.0129 0.0496 −0.0257 −0.0682 −0.0548
20. leve 0.1413 0.0332 −0.3558 −0.0478 −0.0398 0.0516 0.1299
21. gro 0.0055 −0.0603 0.1062 −0.0092 0.0719 −0.0505 −0.0672
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Table 2. Cont.

Variable 8. own 9. bank 10. CEOgen 11. CEOage 12. rd 13. fcf 14. ps

9. bank −0.2401

10. CEOgen 0.0210 −0.0314

11. CEOage −0.0504 0.0729 0.0751

12. rd −0.3510 0.2736 0.0273 0.1626

13. fcf 0.0256 0.2115 0.0112 0.0057 0.0254

14. ps −0.0646 0.3759 0.0124 0.0236 0.0714 0.8008

15. as −0.1528 0.0859 0.0437 0.0709 0.2708 −0.0556 −0.0181

16. uas −0.0237 0.3025 0.0274 0.0135 0.0405 0.9152 0.8778

17. mtb 0.0837 −0.2898 −0.0037 0.0023 −0.0774 −0.2055 −0.2137

18. pant 0.0276 −0.0985 0.0364 −0.0402 −0.0379 −0.1855 −0.2127

19. probi −0.0649 0.0057 0.0569 −0.0101 0.1043 −0.0163 −0.0183

20. leve 0.1206 −0.3292 0.0248 −0.0604 −0.0900 −0.5585 −0.7443

21. gro −0.0837 0.0004 −0.0488 −0.0141 0.0369 −0.0678 −0.0353

Variable 15. as 16. uas 17. mtb 18. pant 19. probi 20. leve

16. uas −0.0908
17. mtb −0.1818 −0.2385
18. pant −0.0558 −0.1958 0.1705
19. probi 0.1817 −0.0113 −0.0301 −0.0495
20. leve −0.1091 −0.6215 0.2972 0.2206 0.0590
21. gro 0.0580 −0.0704 0.0045 0.0063 −0.0366 −0.0126

4.2. Hypotheses Testing

Table 3 shows that positive performance feedback has a significant negative rela-
tionship with breadth search behavior (β = −1.614, p < 0.001) and a significant positive
relationship with depth search behavior (β = 0.440, p < 0.01), and hypotheses H1 and H2
are supported by the data.

Table 3. The impact of positive performance feedback on innovation search behavior.

(1)
isb

(2)
isb

(3)
isb

(4)
isd

(5)
isd

(6)
isd

pro −1.416 ** −1.491 ** −1.357 * 0.082 0.103 0.061
(−2.63) (−2.98) (−2.58) (0.47) (0.54) (0.29)

pre 4.964 *** 5.116 *** 4.808 *** 0.055 0.013 0.108
(4.52) (5.18) (4.43) (0.21) (0.05) (0.43)

nsfb −0.809 ** −0.660 * −0.665 ** −0.271 ** −0.311 ** −0.310 **
(−2.92) (−2.60) (−2.67) (−2.97) (−3.19) (−3.26)

nhfb −0.254 −0.358 −0.375 0.135 0.163 0.168 +
(−1.04) (−1.28) (−1.25) (1.28) (1.62) (1.78)

age −0.003 ** −0.002 * −0.002 * −0.000 −0.001 + −0.001 +
(−3.03) (−2.23) (−2.34) (−1.08) (−1.80) (−1.76)

size −0.005 −0.003 −0.003 −0.021 *** −0.021 *** −0.021 ***
(−0.18) (−0.11) (−0.12) (−5.04) (−5.34) (−5.61)

own 0.109 *** 0.113 *** 0.113 *** 0.008 * 0.007 * 0.007 *
(5.05) (5.45) (5.79) (2.58) (2.52) (2.57)

bank −0.003 *** −0.003 ** −0.003 ** −0.001 + −0.001 * −0.001 +
(−3.48) (−3.21) (−3.03) (−1.71) (−2.00) (−1.97)

CEOgen 0.162 *** 0.169 *** 0.163 *** −0.058 ** −0.060 ** −0.058 **
(13.77) (13.41) (11.50) (−3.16) (−3.31) (−3.01)

CEOage −0.000 −0.000 −0.000 0.000 ** 0.000 *** 0.000
(−0.18) (−0.35) (−0.11) (3.35) (3.87) (1.37)

rd −0.404 ** −0.461 ** −0.430 ** 0.073 0.089 0.079
(−2.82) (−3.20) (−3.11) (0.91) (1.17) (0.96)
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Table 3. Cont.

(1)
isb

(2)
isb

(3)
isb

(4)
isd

(5)
isd

(6)
isd

fcf 0.026 ** 0.026 *** 0.027 ** −0.004 *** −0.004 *** −0.005 **
(3.23) (3.44) (3.28) (−3.93) (−3.97) (−2.80)

ps −0.021 * −0.022 * −0.022 * −0.003 + −0.002 −0.002 +
(−2.17) (−2.29) (−2.30) (−1.71) (−1.63) (−1.80)

as −0.212 ** −0.264 *** −0.269 *** 0.100 *** 0.115 *** 0.116 ***
(−3.08) (−3.94) (−3.85) (7.06) (9.95) (8.37)

uas 0.003 0.002 0.002 0.005 *** 0.005 *** 0.005 **
(0.25) (0.19) (0.20) (3.52) (3.52) (3.17)

mtb −0.285 *** −0.317 *** −0.320 *** −0.018 −0.010 −0.009
(−5.18) (−6.80) (−7.04) (−0.75) (−0.36) (−0.32)

pant 0.001 * 0.001 * 0.001 * −0.000 −0.000 −0.000
(2.36) (2.25) (2.23) (−0.56) (−0.13) (−0.15)

probi −48.980 −14.076 −12.125 5.743 −3.761 −4.401
(−1.42) (−0.45) (−0.37) (0.27) (−0.20) (−0.23)

leve −0.254 −0.326 + −0.318 −0.010 *** 0.009 0.007
(−1.33) (−1.67) (−1.62) (−3.50) (1.35) (0.90)

gro 0.079 * 0.095 ** 0.099 ** −0.022 + −0.026 * −0.028 *
(2.39) (2.78) (2.96) (−1.94) (−2.27) (−2.37)

dum1 0.096 *** 0.095 *** 0.094 *** 0.007 0.007 0.007
(3.42) (3.55) (3.59) (1.06) (1.06) (1.09)

psfb −1.614 *** −1.499 ** 0.440 * 0.403 *
(−3.89) (−3.17) (2.59) (2.41)

psfb*pro 68.477 * −21.708 **
(2.09) (−2.86)

psfb*pre −99.814 * 30.694
(−2.08) (1.19)

_cons 1.219 * 0.919 * 0.893 * 0.202 0.284 0.292
(2.45) (2.04) (1.98) (0.90) (1.36) (1.39)

r2_w 0.135 0.139 0.141 0.042 0.047 0.049
N 621.000 621.000 621.000 621.000 621.000 621.000

Note: * p < 0.05, ** p < 0.01, *** p < 0.001.

The variables mentioned in Tables 1–3 are described in Table 4

Table 4. Variable descriptions for Tables 1–3.

Isb: innovation search breadth Isd: innovation search depth Psfb: positive social
performance feedback

Pro: CEO promotion focus Pre: CEO prevention focus Age: firm age
Size: firm size Own: firm ownership Bank: distance to bankruptcy
CEOgen: CEO gender CEOage: CEO age Rd: R&D intensity
Fcf: free cash flow Ps: potential slack As: absorbed slack
Uas: unabsorbed slack Mtb: market value of book Pant: patent stock
Probi: profitability Leve: leverage Gro: growth rate

Moderating effect of positive performance feedback to innovation breadth search
behavior: After adding the interaction term of positive performance feedback to CEO
promotion focus, the regression coefficient of the interaction term of positive performance
feedback to CEO promotion focus was positively significant (β = 68.477, p < 0.05), and the
results indicated that CEO promotion focus had a significant positive effect on breadth
search behavior, suggesting that CEO promotion focus plays a positive moderating role in
the relationship between positive performance feedback and innovation breadth search
behavior. Hypothesis H3a was supported by the data. After adding the interaction term
of positive performance feedback and CEO defense focus, the regression coefficient of
the interaction term of positive performance feedback and CEO prevention focus was
negatively significant (β = −99.814, p < 0.05), and the results indicated that CEO prevention
focus had a significant negative effect on innovation breadth search behavior, suggesting
that CEO prevention focus plays a negative moderating role in the relationship between
positive performance feedback and innovation breadth search behavior. Hypothesis H4a
was supported by the data.
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Moderating effect of positive performance feedback on innovation depth search be-
havior: After adding the interaction term of positive performance feedback and CEO
promotion focus, the regression coefficient of the interaction term of positive performance
feedback and CEO promotion focus was negatively significant (β = −21.708, p < 0.01), and
the results indicated that CEO promotion focus had a significant negative effect on depth
search behavior, suggesting that CEO promotion focus plays a negative moderating role
in the relationship between positive performance feedback and innovation depth search
behavior. Hypothesis H3b was supported by the data. The regression coefficient of the
interaction term between positive performance feedback and CEO prevention focus was
not significant (β = 30.694, p > 0.1) after adding the interaction term of positive performance
feedback and CEO prevention focus. Hypothesis H4b was not supported by the data.

Subdivision of H3 and H4: Taking the hypothesis of H4a and H4b as an example
first, the processing of the collected data shows that H4a holds, but H4b is not significant.
This means that although innovation search behavior can be divided into depth search
and breadth search behavior, the effects of the same moderator on these two opposing
relationships are not necessarily completely opposite. Therefore, in order to truly, reliably,
and accurately express the regulatory relationship between variables, it was necessary to
clearly divide H3 and H4 to form H3a, H3b, H4a, and H4b and express the regulatory
relationship clearly and intuitively.

This study divided positive performance feedback, promotion focus, and prevention
focus into high and low groups using plus or minus one standard deviation as the grouping
criterion, and the moderating effects are plotted in Figures 2–4. As can be seen from
Figure 2, the positive effect of positive performance feedback on breadth search behavior
was stronger when the CEO was high promotion focus compared to the case of low
promotion focus; as the effect of positive performance feedback increased, the positive
effect of positive performance feedback on breadth search behavior was stronger compared
to the low promotion focus CEOs, and the likelihood of breadth search behavior increased
faster, i.e., the slope was greater, when compared to the high promotion focus CEOs. As can
be seen from Figure 3, the negative effect of positive performance feedback on the breadth
of innovation search behavior was stronger when the CEO had high prevention focus
compared to the low prevention focus case; as the effect of positive performance feedback
increased, the likelihood of conducting a breadth search decreased more quickly for high
prevention focus CEOs compared to low defensive focus CEOs, i.e., the slope was greater.
As can be seen from Figure 4, the negative effect of positive performance feedback on depth
search behavior was stronger when the CEO had a high promotion focus compared to the
case of a low promotion focus; as the effect of positive performance feedback increased, the
likelihood of conducting innovation search behavior for breadth decreased more quickly
for CEOs with a high promotion focus compared to CEOs with a low promotion focus,
i.e., the slope was greater.

Figure 2. The moderating role of promotion focus in the role of positive performance feedback and
breadth search behavior.
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Figure 3. The moderating role of prevention focus in the role of positive performance feedback and
breadth search behavior.

Figure 4. The moderating role of promotion focus in the role of positive performance feedback and
depth search behavior.

5. Discussion and Conclusions
5.1. Discussion

The results of this study show that, first, positive performance feedback affects firms’
innovation search behavior. Positive performance feedback positively influences innovation
depth behaviors and negatively influences breadth search behaviors. For biopharmaceutical
companies, positive performance feedback means that the organization is successful during
the operation period and that there are redundant resources, which enhance the risk
tolerance of the company, which in turn influences the company to conduct innovative
searches. Biopharmaceutical enterprises are a high-tech organizations formed by the
intersection of various disciplines, and at this stage, they are undergoing sustained and
rapid development, characterized by high innovation, large capital investment, and high
decision-making risks. With the entry of large multinational pharmaceutical groups and
the rapid growth of large domestic biopharmaceutical groups, the pharmaceutical industry
is also facing increasingly fierce competition. With positive performance feedback, facing
the controllable risks on the familiar path and the CEO’s decision-making confidence level
make it easier for bio-enterprises to conduct innovative search behaviors on the familiar
path, lock capital investment in familiar areas, promote innovation depth search behavior
in the short term, minimize the decision-making risk while improving innovation behavior,
enhance competitive advantages, promote sustainable development, and preventing large
losses of funds, suppress breadth search behaviors in the short term, reduce risks, and
ensure the normal operation of funds, which may also related to the fact that while the
breadth search behavior consumes a lot of money, the acquired new domain knowledge
cannot generate value in the short term.

Second, this study finds that CEO regulatory focus of a biopharmaceutical company
moderates the effect of positive performance feedback on innovation search behavior.
CEOs with high promotion focus have a high risk-taking spirit, show a strong sense of
innovation, tend to boldly use the company’s funds and resources to develop new innova-
tions, develop new drugs or new technologies, and achieve “maximum achievement”, thus
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positively moderating the effect of positive performance feedback on innovation breadth
search behavior and negatively moderating the effect of positive performance feedback on
innovation depth search behavior. CEOs with a high degree of prevention awareness are
more risk-averse and still maintain a stable attitude towards positive performance feedback,
show a strong sense of safety despite operating at a level higher than half of the companies
within the same industry competitors at a certain stage, take their own risk losses more
seriously, have a high awareness of corporate capital and resource protection, and may
not actively develop new fields of drug research and development and cross-field drug
breakthroughs in the short term.

However, the results show that the effect of CEO prevention focus of a biopharmaceu-
tical company on the moderating effect of positive performance feedback on this path of
depth search behavior is not significant. The reason for the insignificant moderating effect
on the depth search behavior, may be related to the length of the sample selection; when
the firm has received positive performance feedback, the CEO, according to their own
development plan and product characteristics, their development plan for the enterprise,
the characteristics of the existing pharmaceutical technology, the difficulty of continuing
to develop new drugs, and the length of the R&D cycle, may no longer carry out a large
degree of development and innovation in the short term to accumulate funds and R&D
strength for long-term strategic arrangements and development goals.

5.2. Theoretical Contributions

The behavior theory of the firm was extended to vary the role of positive performance
feedback based on different innovation search contexts. This study shows that positive
performance feedback has different effects on innovation search behavior, positively influ-
encing firms to engage in depth search behavior and negatively influencing firms to engage
in breadth search behavior. Existing studies on positive performance feedback and innova-
tion search behavior tend to be based on different theoretical perspectives [60], including
a problem-driven search perspective [11], a redundancy-driven search perspective [32], a
prospect theory perspective for research [61], a social comparison theory perspective [62], a
social pressure theory perspective and [9], a higher-order theory perspective. The different
theoretical perspectives differ in their explanatory point of view, and the empirical evidence
for performance feedback on innovation search behavior findings are mixed.

Second, it is demonstrated that CEOs with different focus have a facilitating or inhibit-
ing effect on top-performing firms in specific search contexts. This finding also directly
responds to the future research direction proposed by Li et al. (2018) and enriches the
existing research. The few articles that have studied CEO focus only consider strategic
variables such as level of diversification and capital structure [30] and rarely examine the
impact of CEO regulatory focus on top-performing firms conducting innovation search
practices. Therefore, this study provides good boundary conditions for the process of
positive performance feedback in top-performing firms.

5.3. Managerial Implications

Enterprises need to know that they can achieve sustainable development by gaining
a sustainable competitive advantage. One of the sources of a sustainable competitive
advantage is the enterprise’s own innovation ability, and the formation of innovation
requires appropriate innovation search behavior. First, companies should pay attention to
the relationship between positive performance feedback and innovation search behavior
to understand the reasons for this phenomenon. This may be because, on the one hand,
top-performing companies believe that the familiar path is low risk and can increase the
CEO decision-making confidence. In the face of the fast-growing market, companies should
fully understand the market and their own resource allocation and learn to reasonably
break the rules while pioneering innovation to obtain a competitive advantage and a solid
market position. To realize the necessity of enterprise innovation search behavior, in order
to gain a competitive advantage in the fierce market competition, enterprises need to
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formulate innovation strategies and actively cooperate with other related external fields
when absorbing, transforming, and exploring their own resources. Secondly, CEOs in
fast-growing companies should be aware of the role they play in regulating focus and can
be associated with management teams that focus on prevention focus to fully understand
the essential issues facing the development of the company and make decisions together to
minimize the CEO’s subjective focus bias. When it is clear that the mechanism of innovation
is inherent in the company, it helps to promote innovation and achieve sustainable growth.
In addition, even if the organization is in a stable environment, the CEO also needs to have
the ability to face unexpected risks at any time and take decisive and correct measures
to solve the crisis. Cultivating emergency response capabilities for crisis risks is also
a capability that CEOs need to have. Especially for such highly R&D-focused and high
investment biopharmaceutical companies, sudden risks may cause substantial losses. CEOs
also need to have a sense of risk prediction to help companies prepare in advance, reduce
possible losses in the future, preserve existing strengths, gain sustainable competitive
advantages, and strengthen and promote sustainable development.

5.4. Limitations and Future Research

First, this study used a single dimension of depth and breadth for the division of
innovation search behavior, but some scholars have already conducted multi-dimensional
depth division in this field, which can be subdivided into studies in the future, such as
local search versus remote search and exploratory search versus exploitative search. Sofka
and Grimpe believe that the exploration of resource search behavior from the perspective
of innovation depth and breadth cannot accurately reflect the differences in the attributes
of knowledge elements provided by different types of resources [62], and such differences
in knowledge elements may have an impact on innovative enterprises. Therefore, in the fu-
ture, according to the characteristics of highly R&D-focused and high resource investment
of biopharmaceutical enterprises, we can choose the search type that can provide the at-
tributes of knowledge elements, explore the differentiated influence of different knowledge
elements, carry out more targeted innovation, use limited resources to obtain sustainable
competitive advantages, and promote the sustainable development of enterprises.

Second, due to the unavailability of secondary data from foreign companies, the analy-
sis in this study was limited to Chinese biopharmaceutical companies. It will be possible to
explore whether the innovation search choice is universal among other Chinese industries
and top-performing foreign companies in the future. In the future, we can investigate
whether other psychological characteristics of CEOs, values, educational background, etc.
also have an impact on the choice of innovation behavior of biopharmaceutical compa-
nies because the development direction and speed of an enterprise are often related to
its managers. The premise of the sustainable development of an enterprise is to obtain
a sustainable competitive advantage. Whether an enterprise can sustain a competitive
advantage is also related to the decision-making of managers, and the decision-making
preferences of managers are also affected by their own psychological characteristics, values,
and educational background.

Finally, for the research method of this study, QCA can be used for configurational
analysis in the future. QCA advocates the use of a configurational perspective to explore
the relationship between the elements of the problem, indicating that the elements that
produce the results are related to each other, and the occurrence of the results is not caused
by the only relationship established. In the future, the method of QCA can be used to
explore the positive performance feedback of biopharmaceutical companies and other
service manufacturing industries, the CEO’s regulatory focus, and the combination mode
of innovation search behavior to obtain sustainable competitive advantages and to achieve
new ideas for sustainable development.



Sustainability 2022, 14, 2086 16 of 18

Author Contributions: Conceptualization, Y.S. and Z.Q.; methodology, Z.Q.; software, Z.Q.; vali-
dation, Z.Q.; formal analysis, Y.S. and Z.Q.; investigation, Y.S. and Z.Q.; resources, Y.S. and Z.Q.;
data curation, Z.Q.; writing—original draft preparation, Z.Q.; writing—review and editing, Y.S.;
visualization, Z.Q.; supervision, Y.S.; project administration, Y.S. and Z.Q.; funding acquisition, Y.S.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by the National Social Science Fund of China (Grant number
18BGL083) and Beijing Natural Science Foundation of China (Grant number 9172007).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Nelson, R.R.; Winter, S.G.J. An Evolutionary Theory of Economic Change. Am. J. Agric. Econ. 1984, 66, 535.
2. Huber, G.P.; Cohen, M.D.; Sproull, L.S. Organizational learning: The contributing processes and literatures. Organ. Sci. 1991, 2,

88–115. [CrossRef]
3. Rosenkopf, L.; Nerkar, A.; Hurry, D.; Miller, A.T.; Bowman, E.H. Beyond Local Search: Boundary-Spanning, Exploration, and

Impact in the Optical Disc Industry: Calls on HIGH-technology: Japanese Exploration of Venture Capital Investments in the
United States. Strateg. Manag. J. 2001, 22, 287–306. [CrossRef]

4. Kohler, C.; Sofka, W.; Grimpe, C. Selective search, sectoral patterns, and the impact on product innovation performance. Res.
Policy 2012, 41, 1344–1356. [CrossRef]

5. Tödtling, F.; Lehner, P.; Kaufmann, A. Do different types of innovation rely on specific kinds of knowledge interactions?
Technovation 2009, 29, 59–71. [CrossRef]

6. Joseph, J.; Klingebiel, R.; Wilson, A.J. Organizational Structure and Performance Feedback: Centralization, Aspirations, and
Termination Decisions. Organ. Sci. 2016, 27, 1065–1083. [CrossRef]

7. Lv, D.D.; Zhu, H.; Chen, W.; Lan, H. Negative performance feedback and firm cooperation: How multiple upward social
comparisons affect firm cooperative R&D. J. Bus. Res. 2021, 132, 872–883.

8. Lv, D.D.; Chen, W.; Zhu, H.; Lan, H. How does inconsistent negative performance feedback affect the R&D investments of firms?
A study of publicly listed firms. J. Bus. Res. 2019, 102, 151–162.

9. Cho, S.Y.; Arthurs, J.D.; Townsend, D.M.; Miller, D.R.; Barden, J.Q. Performance deviations and acquisition premiums: The impact
of CEO celebrity on managerial risk-taking. Strateg. Manag. J. 2016, 37, 2677–2694. [CrossRef]

10. Vidal, E.; Mitchell, W. Adding by Subtracting: The Relationship Between Performance Feedback and Resource Reconfiguration
Through Divestitures. Organ. Sci. 2015, 26, 1101–1118. [CrossRef]

11. Parker, O.N.; Krause, R.; Covin, J.G. Ready, Set, Slow: How Aspiration-Relative Product Quality Impacts the Rate of New Product
Introduction. J. Manag. 2015, 43, 2333–2356. [CrossRef]

12. Chen, G.; Crossland, C.; Luo, S. Making the same mistake all over again: CEO overconfidence and corporate resistance to
corrective feedback. Strateg. Manag. J. 2015, 36, 1513–1535. [CrossRef]

13. Hmieleski, K.M.; Baron, R.A. Regulatory focus and new venture performance: A study of entrepreneurial opportunity exploitation
under conditions of risk versus uncertainty. Strateg. Entrep. J. 2008, 2, 285–299. [CrossRef]

14. Tumasjan, A.; Braun, R. In the eye of the beholder: How regulatory focus and self-efficacy interact in influencing opportunity
recognition. J. Bus. Ventur. 2012, 27, 622–636. [CrossRef]

15. Ling, W.; Yue, C.; Xinjing, W.; Jin, W.; Kaiye, D.; Zheng, L. Regulatory Focus, Motivation, and Their Relationship With Creativity
Among Adolescent. Front. Psychol. 2021, 12, 666071.

16. Kashmiri, S.; Mahajan, V. Values that shape marketing decisions: Influence of CEOs’ political ideologies on strategic marketing
behavior and firm performance. J. Mark. Res. 2017, 54, 260–278. [CrossRef]

17. Luu, T.T. Knowledge sharing in the hospitality context: The roles of leader humility, job crafting, and promotion focus. Int. J.
Hosp. Manag. 2021, 94, 102848. [CrossRef]

18. Zeng, H.; Zhao, L.; Ruan, S. How Does Mentoring Affect Proteges’ Adaptive Performance in the Workplace: Roles of Thriving at
Work and Promotion Focus. Front. Psychol. 2020, 11, 546152. [CrossRef] [PubMed]

19. Oiknine, A.H.; Pollard, K.A.; Khooshabeh, P.; Files, B.T. Need for Cognition Is Positively Related to Promotion Focus and
Negatively Related to Prevention Focus. Front. Psychol. 2021, 12, 606847. [CrossRef]

20. Greve, H.R. A Behavioral Theory of Firm Growth: Sequential Attention to Size and Performance Goals. Acad. Manag. J. 2008, 51,
476–494. [CrossRef]

21. Cyert, R.M.; March, J.G. A behavioral theory of the firm. Soc. Sci. Electron. Publ. 2003, 4, 81–95.
22. Borgholthaus, C.J.; Iyer, D.N.; O’Brien, J.P. The effects of firm aspirational performance on changes in leadership structure. J. Bus.

Res. 2021, 129, 319–327. [CrossRef]

http://doi.org/10.1287/orsc.2.1.88
http://doi.org/10.1002/smj.160
http://doi.org/10.1016/j.respol.2012.03.020
http://doi.org/10.1016/j.technovation.2008.05.002
http://doi.org/10.1287/orsc.2016.1076
http://doi.org/10.1002/smj.2468
http://doi.org/10.1287/orsc.2015.0981
http://doi.org/10.1177/0149206315569314
http://doi.org/10.1002/smj.2291
http://doi.org/10.1002/sej.56
http://doi.org/10.1016/j.jbusvent.2011.08.001
http://doi.org/10.1509/jmr.14.0110
http://doi.org/10.1016/j.ijhm.2020.102848
http://doi.org/10.3389/fpsyg.2020.546152
http://www.ncbi.nlm.nih.gov/pubmed/33041914
http://doi.org/10.3389/fpsyg.2021.606847
http://doi.org/10.5465/amj.2008.32625975
http://doi.org/10.1016/j.jbusres.2021.03.009


Sustainability 2022, 14, 2086 17 of 18

23. Argyres, N. Evidence on the Role of Firm Capabilities in Vertical Integration Decisions. Strateg. Manag. J. 1996, 17, 129–150.
[CrossRef]

24. Chen, W.R. Determinants of Firms’ Backward- and Forward-Looking R&D Search Behavior. Organ. Sci. 2008, 19, 609–622.
25. Bromiley, P.; Washburn, M. Cost reduction vs innovative search in R&D. J. Strategy Manag. 2011, 4, 196–214.
26. Chikte, S. Dynamic Investment Strategies for a Risky R&D Project. J. Appl. Probab. 1977, 14, 144–152.
27. Baum, J.A.C.; Rowley, T.J.; Shipilov, A.V.; Chuang, Y.T. Dancing with Strangers: Aspiration Performance and the Search for

Underwriting Syndicate Partners. Adm. Sci. Q. 2016, 50, 536–575. [CrossRef]
28. Chrisman, J.J.; Patel, P.C. Variations in R&D Investments of Family and Nonfamily Firms: Behavioral Agency and Myopic Loss

Aversion Perspectives. Acad. Manag. J. 2011, 55, 976–997.
29. Yu, W.; Minniti, M.; Nason, R. Underperformance duration and innovative search: Evidence from the high-tech manufacturing

industry. Strateg. Manag. J. 2019, 40, 836–861. [CrossRef]
30. Gamache, D.L.; McNamara, G.; Mannor, M.J.; Johnson, R.E. Motivated to Acquire? The Impact of CEO Regulatory Focus on Firm

Acquisitions. Acad. Manag. J. 2015, 58, 1261–1282. [CrossRef]
31. Kashmiri, S.; Brower, J. Oops! I did it again: Effect of corporate governance and top management team characteristics on the

likelihood of product-harm crises. J. Bus. Res. 2016, 69, 621–630. [CrossRef]
32. Mishina, Y.; Dykes, B.J.; Block, E.S.; Pollock, T.G. Why “Good” Firms do Bad Things: The Effects of High Aspirations, High

Expectations, and Prominence on the Incidence of Corporate Illegality. Acad. Manag. J. 2010, 53, 701–722. [CrossRef]
33. Derfus, P.J.; Maggitti, P.G.; Grimm, C.M.; Smith, K.G. The Red Queen Effect: Competitive Actions And Firm Performance. Acad.

Manag. J. 2008, 51, 61–80. [CrossRef]
34. Ye, Y.; Yu, W.; Nason, R. Performance Feedback Persistence: Comparative Effects of Historical Versus Peer Performance Feedback

on Innovative Search. J. Manag. 2020, 47, 1053–1081. [CrossRef]
35. Lucas, G.; Knoben, J.; Meeus, M. Contradictory yet Coherent? Inconsistency in Performance Feedback and R&D Investment

Change. J. Manag. 2018, 44, 658–681.
36. Si, Y.; Liu, W.; Zhang, Y. Which forms of R&D internationalisation behaviours promote firm’s innovation performance? An

empirical study from the China International Industry Fair 2016–2018. Technol. Anal. Strateg. Manag. 2020, 33, 857–870.
37. Petrou, P.; van den Heuvel, M.; Schaufeli, W. The joint effects of promotion and prevention focus on performance, exhaustion and

sickness absence among managers and non-managers. Pers. Rev. 2017, 46, 1493–1507. [CrossRef]
38. Gino, F.; Kouchaki, M.; Casciaro, T. Why connect? Moral consequences of networking with a promotion or prevention focus. J.

Personal. Soc. Psychol. 2020, 199, 1221. [CrossRef]
39. Ryu, W.; Reuer, J.J.; Brush, T.H. The effects of multimarket contact on partner selection for technology cooperation. Strateg. Manag.

J. 2020, 41, 267–289. [CrossRef]
40. Devarakonda, S.V.; Reuer, J.J. Knowledge Sharing and Safeguarding in R&D Collaborations: The Role of Steering Committees in

Biotechnology Alliances. Strateg. Manag. J. 2018, 39, 1912–1934.
41. Kim, C.; Park, J.H. Explorative Search for a High-Impact Innovation: The Role of Technological Status in the Global Pharmaceutical

Industry. R&D Manag. 2013, 43, 394–406.
42. Buchholz, F.; Jaeschke, R.; Lopatta, K.; Maas, K. The use of optimistic tone by narcissistic CEOs. Account. Audit. Account. J. 2018,

31, 531–562. [CrossRef]
43. Lannon, J.; Walsh, J.N. Paradoxes and partnerships: A study of knowledge exploration and exploitation in international

development programmes. J. Knowl. Manag. 2020, 24, 8–31. [CrossRef]
44. Zhang, S.; Higgins, E.T.; Chen, G. Managing others like you were managed: How prevention focus motivates copying interper-

sonal norms. J. Personal. Soc. Psychol. 2011, 100, 647–663. [CrossRef]
45. Petrou, P.; Baas, M.; Roskes, M. From prevention focus to adaptivity and creativity: The role of unfulfilled goals and work

engagement. Eur. J. Work. Organ. Psychol. 2020, 29, 36–48. [CrossRef]
46. Choi, J.; Rhee, M.; Kim, Y.C. Performance feedback and problemistic search: The moderating effects of managerial and board

outsiderness. J. Bus. Res. 2019, 102, 21–33. [CrossRef]
47. Lavie, D.; Tushman, M.L. Exploration and Exploitation Within and Across Organizations. Acad. Manag. Ann. 2010, 4, 109–155.

[CrossRef]
48. Zimmermann, A.; Raisch, S.; Birkinshaw, J. How Is Ambidexterity Initiated? The Emergent Charter Definition Process. Organ. Sci.

2015, 26, 1119–1139. [CrossRef]
49. Maclean, M.; Harvey, C.; Golant; Sillince, J. The role of innovation narratives in accomplishing organizational ambidexterity.

Strateg. Organ. 2020, 19, 693–721. [CrossRef]
50. Xie, X.; Gao, Y.; Zang, Z.; Meng, X. Collaborative ties and ambidextrous innovation: Insights from internal and external knowledge

acquisition. Ind. Innov. 2019, 25, 1–26.
51. Katila, R.; Ahuja, G. Something Old, Something New: A Longitudinal Study of Search Behavior and New Product Introduction.

Acad. Manag. J. 2002, 45, 1183–1194.
52. Chen, W.R.; Miller, K.D. Situational and institutional determinants of firms’ R&D search intensity. Strateg. Manag. J. 2010, 28,

369–381.
53. Greve, H.R. Investment and the behavioral theory of the firm: Evidence from shipbuilding. Ind. Corp. Chang. 2003, 12, 1051–1076.

[CrossRef]

http://doi.org/10.1002/(SICI)1097-0266(199602)17:2&lt;129::AID-SMJ798&gt;3.0.CO;2-H
http://doi.org/10.2189/asqu.50.4.536
http://doi.org/10.1002/smj.2988
http://doi.org/10.5465/amj.2013.0377
http://doi.org/10.1016/j.jbusres.2015.06.019
http://doi.org/10.5465/amj.2010.52814578
http://doi.org/10.5465/amj.2008.30708624
http://doi.org/10.1177/0149206320916225
http://doi.org/10.1108/PR-12-2015-0309
http://doi.org/10.1037/pspa0000226
http://doi.org/10.1002/smj.3106
http://doi.org/10.1108/AAAJ-11-2015-2292
http://doi.org/10.1108/JKM-09-2018-0605
http://doi.org/10.1037/a0021750
http://doi.org/10.1080/1359432X.2019.1693366
http://doi.org/10.1016/j.jbusres.2019.04.039
http://doi.org/10.5465/19416521003691287
http://doi.org/10.1287/orsc.2015.0971
http://doi.org/10.1177/1476127019897234
http://doi.org/10.1093/icc/12.5.1051


Sustainability 2022, 14, 2086 18 of 18

54. Hsu, C.W.; Lien, Y.C.; Chen, H. R&D internationalization and innovation performance. Int. Bus. Rev. 2015, 24, 187–195.
55. Zhang, Y.; Sharma, P.; Xu, Y.; Wu, Z. Challenges in internationalization of R&D teams: Impact of foreign technocrats in top

management teams on firm innovations. J. Bus. Res. 2021, 128, 728–741.
56. Hitt, M.A.; Hoskisson, R.E.; Johnson, R.A.; Moesel, D.D. The Market for Corporate Control and Firm Innovation. Acad. Manag. J.

1996, 39, 1084–1119.
57. Su, H.N.; Moaniba, I.M. Does geographic distance to partners affect firm R&D spending? The moderating roles of individuals,

firms, and countries. J. Bus. Res. 2020, 106, 12–23.
58. Chen, C.J.; Huang, Y.F. Creative workforce density, organizational slack, and innovation performance. J. Bus. Res. 2010, 63,

411–417. [CrossRef]
59. Kelly, D.; Amburgey, T.L. Organizational Inertia and Momentum: A Dynamic Model of Strategic Change. Acad. Manag. J. 1991,

34, 591–612.
60. Joseph, J.; Gaba, V. The fog of feedback: Ambiguity and firm responses to multiple aspiration levels. Strateg. Manag. J. 2015, 36,

1960–1978. [CrossRef]
61. Vinit, D. Learning to behave badly: Performance feedback and illegal organizational action. Ind. Corp. Chang. 2014, 23, 1327–1355.
62. Sofka, W.; Grimpe, C. Specialized search and innovation performance—Evidence across Europe. R&D Manag. 2010, 40, 310–323.

http://doi.org/10.1016/j.jbusres.2009.03.018
http://doi.org/10.1002/smj.2333

	Introduction 
	Literature Review and Theoretical Hypothesis 
	Positive Performance Feedback and Innovation Search 
	Moderating Role of Regulatory Focus: CEO Regulatory Focus 
	CEO Promotion Focus 
	CEO Prevention Focus 


	Methodology 
	Sample and Data Collection 
	Variable Measurement 
	Positive Performance Feedback 
	Innovation Search 
	Measurement of CEO Regulatory Focus 
	Control variables 


	Data Analysis and Results 
	Descriptive Statistical Analysis 
	Hypotheses Testing 

	Discussion and Conclusions 
	Discussion 
	Theoretical Contributions 
	Managerial Implications 
	Limitations and Future Research 

	References

