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Introduction: This study aims to explore the effects of the behavior of chief executive 
officers (CEOs) within family firms on investment in research and development (R&D). We 
also investigate the effect of CEOs’ psychological attributes of overconfidence on R&D 
investment and the moderating effect between the types of CEOs and R&D investment.
Methods: We obtained data on Chinese A-share firms from China Stock Exchange and 
Accounting Research from 2010 to 2018 for analysis. Then, we used the ordinary least 
squares model for regression results; moreover, the Tobit regression, GMM and firm fixed 
effect model are applied to check the robustness of the results.
Results: Family CEOs with actual control rights are more open to R&D investment, whereas 
those without actual control rights exhibit negative behavior. The study found that non- 
family CEOs exhibit insignificant results and negative predicted signs toward R&D invest-
ment. Moreover, the results show that overconfident CEOs are more inclined to amplify 
innovation. Furthermore, results on the moderating effects of CEO psychological attribute of 
overconfidence indicate that the CEO overconfidence mitigates the negative relationship 
between family CEOs with actual control rights and R&D investment. However, no moder-
ating effect is found between family CEOs without actual control and R&D investment. The 
CEO psychological attribute behavior is positive between non-family CEOs and R&D 
investment.
Discussion: This novel study explores the behavioral effect of different types of family firm 
CEOs on R&D investment. This study will assist corporate board members to make more 
informed decisions about retaining (or bringing back) family CEOs (with or without actual 
control rights) or hiring non-family CEOs.
Keywords: CEOs types, CEO overconfidence, family firms, R&D

Introduction
As a major contributor to the national economy and a crucial factor in emerging 
markets, family firms have attracted the attention of research scholars in the fields 
of finance, economics, and management.1,2 Typical family firms can be defined as 
an organization managed and controlled by a set of family members and often 
passed on to generations.3 However, research practitioners on family business 
defined family firms as a business setup control and run to pursue the vision and 
mission of founding family members for long-term stability.

The literature on family firms considers innovation as an integral factor for 
long-term business survival. However, innovation intensity is debatable as it 
depends on the type of firm.4,5 Research practitioners demonstrated dual conclu-
sions regarding the investment of family firms in research and development (R&D). 
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Some research studies exhibited the reluctant behavior of 
family firms in R&D investment in terms of preserve 
socioemotional wealth (SEW).6–8 Although R&D invest-
ment exhibits uncertain outcome, this investment enhances 
firms’ long-term performance,9 market value, and future 
growth.9,10 On the contrary, the enthusiastic behavior of 
family firms to escort SEW restrain them to investing in 
innovation projects.11

The extent to which family and non-family members 
participate in business affairs remains to be answered. The 
identified that for American firms, the performance of non- 
family firms exceeds that of family firms, but found oppo-
site results.12,13 However, for other economies, the results 
vary. Although not definitely, conflicting outcomes may be 
subject to the heterogeneity across regions and firms, that 
is, if they are controlled by family members. Family firms 
are either managerially operated by family or non-family 
members. Some of the existing literature stated that family 
members fail to achieve the desired level of output 
because of a lack of professionalism and competency. 
Moreover, family firms fail to bring reforms from tradi-
tional management to modern systems because of their 
lack of managerial abilities.14

The business literature of most family firms acknowl-
edged the role of the chief executive officer (CEO) in 
making strategic decisions,15,16 such as investment and 
resource allocation.17 To align with the ongoing changes 
in the dynamic business environment, the CEOs’ role in 
decision-making is now of great emphasis.18 Most scho-
lars urged that the dominance of a powerful CEO may 
influence decisions regarding the capital structure and 
leverage choices, ultimately leading to favor of the firm 
rather than addressing the interest of shareholders.19,20

Some studies on family firms suggested that corporate 
performance divergence exists between family and non- 
family member CEOs. The literature also found that 
family firm CEOs can run an organization more skillfully 
than non-family CEOs.21 By contrast, Pérez-González22 

found that family firms having a non-family CEO member 
perform well than those with a family member CEO. In 
addition, Galvin, Lange, and Ashforth23 stated that the 
CEO’s personality can be measured through the way he 
leads the firm by making strategic decisions. The personal 
qualities of a CEO influence the success of an organiza-
tion, and his ability affects the policy, strategy, and deci-
sion-making.24,25 CEOs’ behavior can be regarded as 
a predictor of an organization’s success.26

We focus on family firms and discuss the behavior of 
family CEOs with and without actual control rights and 
non-family CEOs without control rights toward firm stra-
tegic decision-making. To grasp a better understanding of 
R&D innovation investment, we meticulously address the 
different characteristics of family and non-family firm 
CEOs in family firm businesses. Specifically, we exploit 
potential patterns of CEO’s overconfidence behavior to 
determine its impacts on R&D investment, which is often 
an unexplored field in the family firm literature.

The rest of the paper is structured as follows. 
Hypothesis Development provides a literature review and 
hypothesis development. Sample and Data contains the 
data, and Results delineates the identification plan and 
provides summary statistics. Discussion and Conclusion 
shows the empirical results of the study and a collection 
of robustness checks. Finally, Section 6 presents the sum-
mary and concludes the study.

Agency and Behavioral Agency Theory
The hypotheses of agency and behavior agency theory are 
based on greatly different expectations about the efficacy 
of non-family CEOs in the family business. Agency theory 
claims that agents are prone to opportunism, except when 
closely controlled and substantially enhanced to protect 
the interests of shareholders.27 From this theory, family 
CEOs who are the main stakeholder in the business and 
whose interests are in accordance with the founder’s 
family will surpass non-family CEOs who are merely 
agents.28,29 In addition, reciprocal outcomes would be 
expected from behavioral agency practitioners. They con-
cluded that a risk-loving demeanor is a result of prevailing 
benefits. For instance, family CEOs will avoid intelligent 
business risks by sacrificing business economic output to 
protect the SEW that they have invested in their 
business.11 Socioemotional priorities include retaining 
ownership of family business matters, employing family 
managers, leveraging business capital, and preventing 
involvement in uncertain investment ventures.27,30 

Family CEOs with actual control rights are also more 
likely to squeeze SEW targets than non-family CEOs with-
out control rights who are less interested in maintaining 
the interest of the owner.

Behavioral agency theory practitioners argued that certain 
agents and principals promote nonfinancial goals.31 

Therefore,11,30 maintained that the SEW interests of family 
members in family businesses – such as maintaining family 
ownership of the company, risk aversion, and reinforcing 
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family members as executives – can counteract financial goals, 
resulting in poor firm performance. Accordingly, a non-family 
CEO can negotiate with controlling family individuals with 
equal formal power and routine organizational obligations, 
and such SEW goals will equip a non-family CEO with 
market-oriented steps.21,30 Therefore, the tasks of non-family 
managers would involve supervision by a competent group of 
key owners whose collective astuteness will preclude oppor-
tunism. On the contrary, the theory of behavioral agency, 
particularly the SEW sub-variety, generally refers to the reg-
ular administrative activities of top executives, in which 
family members are directly involved in such interactions. In 
this scenario, when working alone, non-family executives 
would be permitted to financially sacrifice family SEW 
goals, rather than operating with the consent of family co- 
executives.

This study asserts that the theory of agency and beha-
vioral agency has important implications. In addition, the 
socioemotional viewpoint is a diversity of the theory of 
behavioral agency that represents certain family execu-
tives’ non-economic goals. However, this viewpoint is 
subject to numerous facets of governance and helps to 
determine exactly when it can outperform non-family 
CEOs. In particular, agency theory typically refers to well- 
spaced, regular strategic monitoring interactions and the 
relationship between agents and firms owners.

Hypothesis Development
This section comprises arguments regarding the relative 
merits of non-family CEOs in certain conditions. Using 
the perspectives of agency and agency behavioral theories, 
this study will define some general contextual conditions 
in which non-family CEOs will exhibit better behavior.

Family Firm CEO with Actual Control 
Rights
In family firms, family members hold not only the owner-
ship but also the management32 according to the equity 
they possessed.33 The reason for holding the management 
is to participate in the firm’s strategic decision.34 In family 
firms, the family CEO’s involvement emancipates him to 
stimulate the firm’s R&D investment decision-making by 
modeling the firm’s objective, tactics, and conducts.35 

Specifically, a family firm CEO with a higher degree of 
ownership by holding a greater proportion of equity can 
take rampant discretion as the owner of the business.36 He 

can also pose a considerable impact on strategic decision- 
making by his control right.37

Similarly, through active participation in management, 
a family CEO with actual control rights can strengthen his 
influence on the penetration of the firm by ameliorating the 
ability to improve firm R&D investment decisions.36 

Moreover, a family CEO with actual control rights tends 
to expand the risk of family firm business by finding 
innovative strategies to rummage new business areas to 
generate a positive incentive for innovation.38 Family 
firms create a sense of job security for family members 
and family managers Zhou,39 which in turn induced them 
ethically to exhibit a robust commitment to the organiza-
tion. By contrast, in the perspective of the altruism 
domain, exercising discretionary power helps the family 
CEO to place them toward the stewardship role.40 Family 
firms experience the advantage of truncated supervision 
overhead Chrisman, Chua, Kellermanns and Chang,41 

where family CEOs with control rights can invest in long- 
term risky innovation projects.

The role of managerial discretion Carney, Zhao, 
Zhu,42 which is quite significant in family firms, is 
emphasized in the upper echelon. Moreover, upper eche-
lons theory ascertains equity ownership as a feature of 
“managerial discretion” that is alleged to exaggerate the 
impact of executives’ psychological physiognomies on 
their strategic decision-making and implementation.43 

The objective is to ensure that the top management 
team of the company bases its strategic decision on its 
understanding and environmental interpretation. 
Furthermore, the upper echelons forecast that the man-
agers’ understandings and interpretations are molded by 
demographic features, such as age, gender, and educa-
tion career, including other life experiences.44 As 
a means to understand strategic decision-making in 
family firms in the Western culture Carney, Zhao, 
Zhu,42 the upper echelons are increasingly applied but 
heretofore have not been used in progressive institu-
tional settings, such as China, which is a research lacuna 
known as “black box”.45

This study considers family firm CEOs with and with-
out actual control right as different identities and examines 
their behavior regarding the R&D investment decision. 
Our H1a and H1b hypotheses in this case are as follows:

H1a. Family firm CEOs with actual control rights have 
more inclined behavior toward R&D investment.
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H1b. Family firm CEOs without actual control rights have 
less willingness toward R&D investment.

Family Firms with Non-Family CEO
The literature usually identified that a firm operated by 
family CEOs is substandard regarding performance con-
trary to a firm managed by non-family CEOs.46 The lit-
erature ascribed this performance deficit to family 
members’ deficiency of managerial expertise47 and vicious 
power battles among descendants. However, Chinese 
family firms are unique from family firms operating in 
Western economies. Primarily, a large part of Chinese 
family businesses are relatively under strict control of 
firms’ founders, and the power squabbles are less.48 Even 
if the organization is run by the succeeding generation, 
their executive expertise is more professional as knowl-
edge sharing about business affairs from the founder CEOs 
can be easily transmitted into their children compared with 
that from non-family CEOs.40 Moreover, the imperfect 
nature of the Chinese managerial market can cause trou-
bles in organizing non-family CEOs. Subsequently, the 
interest of shareholders is readily harmed by non-family 
CEOs.

Initially, in non-family CEOs who hold a little fraction 
of firm shares, their main economic advantages are finan-
cial rewards, managerial labor market status, and invisible 
benefits.41 However, they can turn to avail more latent 
benefits due to the deficiency constraints of the managerial 
labor market and the equity-based incentive approach in 
China. To increase their utility, they may eschew their 
financial outcomes.40 However, the uncertainty suits 
them to gain additional personal favors through ineffectual 
investment because instead of their incompetent invest-
ment decision, they may attribute the consequence of 
their decision to uncertainty.42 On the contrary, family 
CEOs behave more as guardians than agents in the service 
of firms.41 Their key economic advantages as the founder 
or heirs are expressed in the maximization of firm value. 
The underlying concept is that the connections between 
the current and future generations provide “patient capital” 
to family businesses, which is an emphasis on optimizing 
long-term returns and the ability to seek investment 
opportunities.40

Moreover, according to the resource-based view, in 
emerging economies having substandard institutional 
structures, accessibility to resources mostly occurs through 
certain privately informal networks rather than formal 
channels.43 The family ties factor also provides 

a competitive advantage to family CEOs over non-family 
ones regarding their access to specific resources (ie, in 
business groups, some resources are accessible specifically 
to family CEOs instead of non-family CEOs).44 Therefore, 
compared with the investment of non-family CEOs esca-
lating their benefits, the investment of family CEOs is 
focused on optimizing the productivity of resource utiliza-
tion. Family CEOs sustain profound alignment of interest 
with family owners, and such family relations will mini-
mize the agency cost between directors and agents.45 

Thus, we propose the following:

H1c. Non-family CEOs in family firms have less willing-
ness toward R&D investment.

CEO Overconfidence and R&D 
Investment
Overconfidence is a psychological phenomenon, which 
induces CEOs to take extraordinary strategic decisions 
that ultimately influence organizational outcomes. Under 
this phenomenon, an individual is buoyant on his deci-
sions, which befalls in three ways. First, an individual 
overestimates his abilities. Second, an overconfident indi-
vidual considers himself better than others. Finally, an 
overconfident individual is certain about the precision of 
his beliefs.49,50 These three biases in psychology are called 
miscalibration, above-average effect, and the illusion of 
control, respectively.51 Overconfident behavior leads the 
CEO to make an overinvestment in riskier projects whose 
outcomes are uncontrollable to avoid risk in the failure.52 

Similarly, Campbell and Guttel53 defined psychology over-
confidence as the propensity to make more precise fore-
casting than what an actual probability distribution would 
warrant; psychology overconfidence would be more likely 
to take more risk. By contrast, in the finance literature, 
overconfidence is often a substitute for dubious optimism 
or wishful thinking to make a more accurate prediction of 
future outcomes.53 Chen, Ho, Ho54 showed that CEO 
overconfidence has a false tendency in determining the 
level of investment risk and does not cause a positive 
impact on the firm’s efficiency. Excess CEO overconfi-
dence can create a negative impression on firm productiv-
ity because the CEO adopts a risky, inefficient, or false 
investment policy that ends up determining the risks and 
returns on some investments.51 CEO overconfidence tends 
to overestimate the return on investment and underesti-
mate risks.52 However, several other research showed dif-
ferent results, where CEO overconfidence tends to lead to 
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optimism about future firm performance and thus over-
estimates the firm’s ability to create future earnings.55 

Moreover, overconfident CEOs overestimate their ability 
to invest in riskier R&D projects, with a miscalculation of 
hatching anticipated outcomes.51 However, overconfident 
CEOs remain reluctant to invest in information assortment 
about projects that ultimately lead to unproductive 
investments.56 In some worse cases, the overconfidence 
behavior of CEOs leads to financial distress and subse-
quently financial misstating and fraud. However, CEOs’ 
overconfidence behavior keeps them optimistic regarding 
forthcoming outcomes.57 The results of prior research 
suggest differences in findings that encourage the question 
of whether CEO overconfidence improves firm perfor-
mance through innovation and investment strategies or 
whether overconfidence will degrade the firm’s perfor-
mance in the next years because of the high risks and 
expectations of an investment that may be mistaken. 
Based on the foregoing, this research hypothesis is pro-
posed as follows:

H2. Overconfident CEOs are more willing toward R&D 
investment.

Family Firm CEO Overconfidence and 
R&D Investment
Although CEO overconfidence behavior is prevalent, over-
confidence notch varies. Overconfidence is affected not 
only by the task’s characteristics but also by different 
abilities, particularly in the fields where experience and 
expertise are crucial to success.58 The cognitive difference 
created by overconfidence is rooted in the illusion of 
control from a psychological perspective.59 That is, people 
are greatly convinced that the outcome of future proceed-
ings can be controlled. When individuals have more deci-
sion-making authority, the illusion of control is more 
evident. In a company, management discretion affects the 
extent to which CEOs are involved in sound decisions and 
results, and is vital for the illusion of control.60 

Management discretion allows managers more choices 
and upsurges the trend toward overconfidence and their 
impact on managers. By contrast, some restraint in the 
trend toward over-confidence and its effects exists where 
vigorous monitoring and mediation also exists.61 

Therefore, management discretion would affect the influ-
ence of CEO overconfidence on firm strategic decision- 
making. In companies, as the owners, shareholders 
approve the agent to manage the business. The board of 

directors is established to oversee the conduct of the CEO 
to reduce the issue of the agency. Its help lessens the 
conflict among agencies and diminishes the CEO’s author-
ity, which may affect the influence of overconfidence on 
the strategic decision-making of the company through 
supervision by the board.62

Similarly, the tendency of the CEO to undertake R&D 
projects will be diminished by the existence of a family 
firm, particularly if the CEO is having actual control 
rights of the firms. Family firms will incline toward low- 
level R&D investment because of a strong sense of own-
ership of the firms. The reason is that family firms want 
to maintain the socio-economic wealth and family 
reputation.29 Moreover, Block63 indicated that family 
firm CEOs with actual control right tend to invest heavily 
in R&D activities. However, the intensity of family firms 
in R&D activities is lower than that of other firms 
because of the tradeoff of declining welfare short-term 
economic benefits.6,8,52 Then, R&D investment is con-
sidered sunk costs having an extended payoff horizon 
with substantial risk attachment.64 In addition, failed 
investment attempt will not only damage the firm’s repu-
tation but also diminish the SEW of family firms.65 

Family firms are much committed to maintaining the 
long-run sustainability of the firm by avoiding things 
that can negatively affect the firm. Similarly, Alqatamin, 
Aribi and Arun66 revealed that family firms incline to do 
SEW protection contrary to non-family firms. The reason 
is that family firms and family firm CEOs with actual 
control over the management and high access to informa-
tion on the firm can maximize personal benefits and avoid 
R&D investment.2 By contrast, family firm CEOs with-
out actual control right possessing overconfidence traits 
will tend to invest more in riskier long-term R&D pro-
jects. Excess CEO overconfidence trait compels him/her 
to adopt a risky and uncertain investment policy that ends 
up determining the risks and returns on some 
investment.51,67 CEO overconfidence tends to overesti-
mate the return on investment and underestimate risks.52 

From the above discussion, we can conclude that family 
firm CEOs with actual control and the overconfident trait 
will emerge a strong sense of ownership, which will 
avoid them from investing in R&D activities. However, 
family firm CEOs without actual control right but with 
overconfidence behavior will tend to have a positive 
effect on R&D investment. Hence, the following hypoth-
eses are proposed:
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H3a. Family firm CEOs with actual control right in the 
case of overconfident behavior as moderating factor will 
tend to negatively affect R&D investment.

H3b. Family firm CEOs without actual control right in the 
case of overconfident behavior as moderating factor will 
tend to positively affect R&D investment.

Non-Family CEO Overconfidence and 
R&D Investment
To examine the influence of a powerful CEO on firm 
innovation agenda, CEO origin, that is, whether he is 
a family member or otherwise, should be also considered. 
Family and non-family business literature uphold that non- 
family company CEOs typically bring new ideas and 
a fresh viewpoint with them, whereas family company 
CEOs normally have company-specific expertise gained 
from their experience within the company. Thus, the origin 
of the CEO may affect the innovation activities of an 
organization. Historical research indicated that companies 
are more likely to select outside CEOs when change is 
needed Zhang, Rajagopalan68 because new or different 

strategies are expected to be pursued by these CEOs.69 

By examining the differences between family CEOs and 
non-family CEOs, Zhang, Rajagopalan68 showed that the 
relationship between the level of strategic change and the 
performance of the company differs between companies 
led by family and non-family CEOs. In particular, compa-
nies headed by non-family CEOs are found to have more 
pronounced levels of strategic transition. Zhang and 
Rajagopalan68 further stated that non-family CEOs would 
often stray rather than expand the existing capabilities of 
the business due to their limited knowledge of the existing 
resources and constraints of the company. This result 
shows that non-family CEOs are best suited to exploratory 
innovation.70

Furthermore, as non-family CEOs hold the knowl-
edge that is “new” to a firm, they are aware of the 
corresponding risks of losing market share to opponents 
if new products are not introduced. Profound literature 
argued that overconfident CEOs’ level of innovation 
increases.71 Several explanations exist for this relation. 
The first explanation exists through the overestimation 
of CEOs’ ability and their certainty regarding the 

Table 1 Mean Comparison

Variables Others Non- 
Family 
CEO

T-Test 
Score

Other Family 
CEO & 
Controller

T-Test 
Score

Other Family CEO 
& Non- 
Controller

T-Test 
Score

R&D Investment 0.0127 0.0109 1.70** 0.0102 0.0141 −3.68*** 0.0123 0.0042 3.89***

CEO Overconfidence 0.2220 0.3643 −13.38*** 0.3507 0.2167 12.19*** 0.3063 0.2481 2.86***

Leverage 0.3265 0.4093 −20.93*** 0.4055 0.3182 21.72*** 0.3699 0.3759 −0.75

No. of Board Meeting 9.2176 9.9917 −10.51*** 9.8350 9.3212 6.84*** 9.7015 8.5893 7.53***

ROE 0.0808 0.0679 6.01*** 0.0687 0.0818 −6.01*** 0.0739 0.0748 −0.21

Firm Age 4.2218 7.9369 −33.13*** 7.6742 3.9916 32.29*** 6.1869 5.6415 2.31**

Independent Director 
Ratio

0.3792 0.3703 8.76*** 0.3704 0.3805 −9.71*** 0.3747 0.3716 1.65*

Size 21.2941 21.3941 −5.10*** 21.4021 21.2653 6.85*** 21.3389 21.4656 −3.24***

Institutional_Shareholding 5.2678 5.6801 −3.71*** 5.5921 5.3298 2.31** 5.5289 4.8942 2.85**

Board Size 8.2407 8.4157 −6.17*** 8.415 8.2115 7.07*** 8.3412 8.4433 −1.74*

Is_Chairman_Family 1.0078 0.6711 41.84*** 0.7235 0.9849 −30.92*** 0.8058 1.1472 −19.99***

CEO_Tenure 6.2171 5.0190 15.23*** 5.1066 6.2353 −13.84*** 5.4469 6.1043 −3.80***

CEO Pay 12.5437 12.4940 3.60*** 12.4889 12.5594 −5.01*** 12.5222 12.4486 2.65***

CEO Power 0.2375 0.2297 4.48*** 0.2289 0.2401 −6.34*** 0.2341 0.2224 3.40***

Note: *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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accuracy of their beliefs. In addition to overestimating 
their abilities and beliefs, they overestimate the returns 
of projects they invest in. Therefore, overconfident 
CEOs invest more.52

However, recently, two scholars revealed the positive 
influence of overconfident CEOs on firm innovation 
capabilities.60 Overconfident behavior leads an individual 
to expect substantial outcomes, and simultaneously, they 
overestimate their capabilities and audacious to certainly 
accomplish hard tasks (Griffin and Tversky).72 Hardly 
surprisingly, overconfident CEOs mold themselves to be 
much enthusiastic about uncertain, daring R&D projects as 
compared to pessimistic CEOs.

Given the above differences among family and non- 
family CEOs, this study suggests that overconfident CEOs 
without actual control rights but have overconfident trait 
will engage in more R&D innovations. As such, the fol-
lowing hypothesis is presented:

H3c. Non-family CEOs in family firms without actual control 
right in the case of overconfident behavior as a moderating 
factor will tend to positively affect R&D investment.

Sample and Data
The study focused on different types of CEOs in family 
businesses and collected data from the China Stock 
Exchange and Accounting Research (CSMAR). The 
study collected data of A-share firms listed on the 
Shenzhen Stock Exchange and the Shanghai Stock 
Exchange. The CSMAR is a comprehensive and appropri-
ate database for publicly available Chinese companies.42 

We excluded all firms owned by SOEs and firms with 
missing values of total revenues, assets, and liabilities. 
The data used are from 2010 to 2018 and included 5369 
observations. The study used the winsor2 method at 1% 
and 99% to remove outlier and used the same approach 
used by many scholars to remove extreme values.42 In 

Table 2 Descriptive Analysis

Variables Mean Std. Dev. Min Max VIF

R&D Investment 0.011799 0.0504 0 0.402023

Family CEO & Controller 0.400928 0.490108 0 1 1.80

Family CEO & Non-controller 0.06599 0.248275 0 1 1.20

Non-family CEO 0.533082 0.498926 0 1 1.04

CEO Overconfidence 0.302027 0.459168 0 1 1.06

Leverage 0.370338 0.205617 0.046011 0.860081 1.80

No. of Board Meeting 9.627486 3.917045 0 44 1.21

ROE 0.073988 0.114391 −0.51967 0.455307 1.14

Firm Age 6.150333 5.873582 0 22 1.73

Independent Director Ratio 0.374522 0.052052 0.333333 0.571429 1.47

Size 21.34741 1.00412 18.81058 24.25099 1.57

Institutional_Shareholding 5.486553 5.196521 0.12 26.519 1.09

Board Size 8.333365 1.443995 5 12 1.55

Is_Chairman_Family 0.828374 0.460847 0 1 1.19

CEO_Tenure 5.482291 3.121055 1 14 1.70

CEO Pay 12.51734 0.73464 10.59663 14.35347 1.49

CEO Power 0.233364 0.080283 0 0.486203 1.57
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Table 4 Regression Outcomes

Variables M1 M2 M3 M4

R&D R&D R&D R&D

Family CEO & Controller 0.00421**

(0.00194)

Family CEO & Non-controller −0.00443**

(0.00264)

Non-family CEO −0.00258

(0.00186)

CEO Overconfidence 0.00459*

(0.00255)

Leverage −0.03810*** −0.03290*** −0.03790*** −0.04570***

(0.00708) (0.00662) (0.00727) (0.00913)

No. of Board Meeting 0.00150*** 0.00136*** 0.00150*** 0.00072**

(0.00035) (0.00032) (0.00036) (0.00028)

ROE −0.03130*** −0.01870** −0.02710*** −0.02870***
(0.00906) (0.00739) (0.00842) (0.01010)

Firm Age 0.00123*** 0.00091*** 0.00111*** 0.00102***
(0.00029) (0.00027) (0.00029) (0.00034)

Independent Director Ratio 0.00392 0.02250 0.02390 0.02110

(0.02030) (0.02020) (0.02100) (0.0233)

Size 0.00267* 0.00124 0.00243 0.00422**

(0.00146) (0.00134) (0.00151) (0.00178)

Institutional_Shareholding 0.00048** 0.00028 0.00040** 0.00004

(0.00020) (0.00018) (0.00020) (0.00021)

Board Size −0.00132 −0.00063 −0.00070 −0.00161

(0.00090) (0.00086) (0.00093) (0.00109)

Is_Chairman_Family −0.00692*** −0.00416** −0.00724*** −0.00709***

(0.00209) (0.00203) (0.00227) (0.00248)

CEO_Tenure −0.00040 −0.00015 −0.00032 −0.00004

(0.00032) (0.00032) (0.00033) (0.00037)

CEO Pay −0.00001 −0.00076 −0.00048 −0.00184

(0.00170) (0.00152) (0.00172) (0.00196)

CEO Power −0.00102 −0.00537 0.00176 −0.00811

(0.01190) (0.01040) (0.01140) (0.01260)

Constant −0.04650* −0.01970 −0.04610 −0.04310

(0.02640) (0.02610) (0.02820) (0.03180)

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
R-squared 0.105 0.082 0.110 0.101

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 5 Regression Outcomes

Variables M5 M6 M7

R&D R&D R&D

Family CEO & Controller 0.00789***

(0.00255)

Family CEO & Non-controller −0.00270

(0.00216)

Non-family CEO −0.00707***

(0.00253)

CEO Overconfidence 0.00980*** 0.00450* −0.00608**

(0.00331) (0.00258) (0.00295)

Family CEO & controller X CEO overconfidence −0.01820***

(0.00401)

Family CEO & non-controller X CEO overconfidence 0.00224

(0.00828)

Non-family CEO X CEO overconfidence 0.01620***
(0.00445)

Leverage −0.04500*** −0.04570*** −0.04540***
(0.00911) (0.00910) (0.00913)

No. of Board Meeting 0.00068** 0.00071** 0.00066**
(0.00028) (0.00028) (0.00028)

ROE −0.02830*** −0.02860*** −0.02880***
(0.01010) (0.01010) (0.01010)

Firm Age 0.00105*** 0.00102*** 0.00108***
(0.00035) (0.00034) (0.00035)

Independent Director Ratio 0.01340 0.02130 0.01230
(0.02310) (0.02360) (0.02330)

Size 0.00427** 0.00419** 0.00445**
(0.00180) (0.00178) (0.00180)

Institutional_Shareholding 0.00002 0.00004 0.00003
(0.00021) (0.00021) (0.00021)

Board Size −0.00179* −0.00160 −0.00184*
(0.00108) (0.00109) (0.00108)

Is_Chairman_Family −0.00740*** −0.00696*** −0.00716***
(0.00251) (0.00260) (0.00260)

CEO_Tenure −0.00022 −0.00003 −0.00020
(0.00037) (0.00037) (0.00037)

CEO Pay −0.00175 −0.00182 −0.00194
(0.00196) (0.00196) (0.00196)

CEO Power −0.00799 −0.00825 −0.00832
(0.01270) (0.01260) (0.01260)

Constant −0.04210 −0.04300 −0.03580

(Continued)
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addition, this study reduced the probable biases in the 
empirical model from omitted variables and endogeneity 
by applying these two actions. First, the year and industry 
effect are controlled by creating dummies of both, 
and second, a 1-year lag on all independent variables is 
taken.

The CEO type variables used in this study are the 
dichotomous variable, and normally, most CEOs do not 
change their status over the period. Thus, this study opted 
to use the pooled regression model for the outcomes.

CEO Type
Our independent variable is the CEO type, and we intro-
duce three types of CEOs within family firms as follows: 
(1) CEOs from family and the actual controller of the 
family firm; (2) CEOs from family but not an actual 
controller of the family firm; (3) CEOs hired from outside 
the family.

CEO Overconfidence
The overconfidence attribute of CEOs can be measured in 
a number of ways. Some of the preceding literature used 
media reportage,73,74 numbers of company’s options 
retained by the CEO,52,74 partialities among managers’ 
forecasted and actual earnings,75 merger and acquisition 
(M&A) frequencies introduced by the CEO,74 existing 
firm performance,76 and salaries of CEOs’ family 
members.

This study has constructed two sets of proxies measur-
ing the executives’ overconfidence on the basis of data 
availability and the financial position of listed companies 
on the Chinese stock exchange. The first indicator is the 
gap between estimated earnings and actual earnings of the 
top executives, which notable if the forecasted value of 
actual earnings is over the forecasted value. This study 
uses the over forecast (ie, estimated earnings are higher 

than real earnings) higher frequency as an indicator to 
determine the overconfidence nature of the top executives 
for the entire sample period.

Confidence-1 is a static measure in this context com-
prising one observation per firm or top executive. This 
approach was applied by Lin, Hu, Chen75 in Taiwanese 
data. They established that CEOs with overconfident nat-
ure are inclined to overestimate their forecasted returns 
and this disparity between estimated and actual returns can 
be used to identify as a CEO’s overconfidence index. This 
overconfidence measures validity, and authenticity was 
confirmed by employing robustness tests. Moreover, this 
overconfidence proxy was used by Li and Tang77 in 
Chinese data whereas Hribar and Yang73 used a similar 
approach for the US data set. Both concluded that over-
confident CEOs more frequently overestimate firms’ earn-
ings in their prediction, indicating that the overconfidence 
proxy based on earnings forecast is a robust indicator.

The CSRC released a set of regulations to limit the 
biases in earnings forecasts to avoid listed companies from 
submitting biased (particularly over-biased) earnings fore-
casts to manipulate stock prices. For instance, if the gap 
between expected and actual earnings exceeds 10%, then 
the listed firms and their accounting firms will be held 
accountable. Certainly, any knowingly upwardly skewed 
earnings outlook should be drastically diminished by this 
penalty. The overconfidence behavior of managers usually 
plays a critical role in certain firms having overestimated 
profits. This study selected those firms that have revealed 
quarterly and annual income estimates in their perfor-
mance reports for the corresponding period. The category 
of earnings forecast comprises expected loss, expected 
revenues, expected positive and negative returns, and 
others. Some firms announced precise ranges of adjust-
ments, such as “may increase by more than 50%” or 
“increase from 50 to 100%” with regard to the anticipated 

Table 5 (Continued). 

Variables M5 M6 M7

R&D R&D R&D

(0.03230) (0.03170) (0.03240)

Year Yes Yes Yes

Industry Yes Yes Yes

R-squared 0.107 0.101 0.106

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 6 Regression Outcomes with R&D Assets

Variables M8 M9 M10 M11

R&D R&D R&D R&D

Family CEO & Controller 0.00050**

(0.00024)

Family CEO & Non-controller −0.00136***

(0.00031)

Non-family CEO −0.00012

(0.00023)

CEO Overconfidence 0.00003

(0.00024)

Leverage −0.00357*** −0.00378*** −0.00374*** −0.00389***

(0.00063) (0.00065) (0.00065) (0.00075)

No. of Board Meeting 0.00011*** 0.00011*** 0.00012*** 0.00007**

(0.00003) (0.00003) (0.00003) (0.00003)

ROE −0.00142* −0.00159** −0.00159** −0.00166*
(0.00078) (0.00079) (0.00079) (0.00085)

Firm Age 0.00005** 0.00005** 0.00005** 0.00006**
(0.00002) (0.00002) (0.00002) (0.00002)

Independent Director Ratio 0.00253 0.00255 0.00252 0.00357
(0.00212) (0.00213) (0.00215) (0.00238)

Size −0.00014 −0.00012 −0.00013 0.00003
(0.00013) (0.00014) (0.00014) (0.00014)

Institutional_Shareholding 0.00005** 0.00005** 0.00005** 0.00003
(0.00002) (0.00002) (0.00002) (0.00002)

Board Size −0.00012 −0.00012 −0.00012 −0.00012
(0.00008) (0.00008) (0.00008) (0.00009)

Is_Chairman_Family −0.00040* −0.00023 −0.00037 −0.00023
(0.00022) (0.00022) (0.00023) (0.00023)

CEO_Tenure −0.00003 −0.00002 −0.00002 −0.00001
(0.00003) (0.00003) (0.00003) (0.00003)

CEO Pay 0.00065*** 0.00062*** 0.00063*** 0.00046**
(0.00018) (0.00018) (0.00018) (0.00020)

CEO Power −0.00145 −0.00104 −0.00084 −0.00254*
(0.00117) (0.00120) (0.00120) (0.00132)

Constant −0.00425 −0.00509* −0.00484* −0.00533*
(0.00261) (0.00269) (0.00269) (0.00299)

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes

R-squared 0.120 0.120 0.118 0.085

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 7 Regression Outcomes with R&D Assets

Variables M12 M13 M14

R&D R&D R&D

Family CEO & Controller 0.00102***

(0.00035)

Family CEO & Non-controller −0.00138***

(0.00053)

Non-family CEO −0.00064*

(0.00034)

CEO Overconfidence 0.00044 −0.00008 −0.00123***

(0.00030) (0.00025) (0.00034)

Family CEO & Controller X CEO Overconfidence −0.00167***

(0.00049)

Family CEO & Non-controller X CEO Overconfidence 0.00011

(0.00058)

Non-family CEO X CEO Overconfidence 0.00181***
(0.00047)

Leverage −0.00385*** −0.00417*** −0.00389***
(0.00075) (0.00070) (0.00075)

No. of Board Meeting 0.00007* 0.00012*** 0.00007**
(0.00003) (0.00003) (0.00003)

ROE −0.00158* −0.00151** −0.00167*

(0.00085) (0.00076) (0.00085)

Firm Age 0.00007** 0.00006** 0.00006**

(0.00002) (0.00002) (0.00002)

Independent Director Ratio 0.00263 0.00294 0.00273

(0.00243) (0.00218) (0.00244)
Size 0.00006 −0.00003 0.00005

(0.00014) (0.00014) (0.00014)

Institutional_Shareholding 0.00003 0.00006*** 0.00003

(0.00002) (0.00002) (0.00002)

Board Size −0.00014 −0.00010 −0.00015

(0.00009) (0.00008) (0.00009)

Is_Chairman_Family −0.00030 −0.00000 −0.00019

(0.00024) (0.00021) (0.00025)

CEO_Tenure −0.00003 0.00001 −0.00002

(0.00003) (0.00003) (0.00003)

CEO Pay 0.00047** 0.00056*** 0.00045**

(0.00020) (0.00018) (0.00020)

CEO Power −0.00262** −0.00117 −0.00258*

(0.00132) (0.00128) (0.00132)

Constant −0.00553* −0.00606** −0.00459

(0.00302) (0.00269) (0.00304)

(Continued)
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fluctuation in earnings. However, some firms just used 
descriptive statements, for instance, “may substantially 
increase.”

As mentioned above, this study classifies top managers 
as overconfident if the frequency of over-forecast periods 
(ie, forecast income ends up being higher than actual 
incomes) is higher than that of the under-forecast during 
the sample phase.

The following samples are removed to prevent calcula-
tion errors: (1) given the possibility that some firms may 
exhibit overestimated incomes with a view of obtaining 
external finance approval, such as bank loans, rather than 
the possibility of the overconfidence of top managers. The 
study follows Lin, Hu and Chen75 and eliminated seven 
sample companies receiving external funding from earn-
ings prediction announcement within one year. (2) This 
study deleted 19 sample companies whose board members 
or CEOs have been replaced during the study sample 
period to remove the impact of top executive turnovers 
on a business’s earnings forecast. These sample changes 
often minimize the probability of private information 
being captured by the earnings forecast.

R&D Investment
This study used R&D investment as a dependent variable, 
which was measured by yearly R&D expenditure divided 
by total sales at the end of the year. This measure of R&D 
intensity has been used by several former studies, such as 
Chen and Diéguez-Soto et al’s studies.78,79 In addition, 
this study used another measure of R&D investment by 
calculating the ratio of R&D expenditure and total assets 
at the end of the year.80,81 The other measure of R&D 
investment was used to verify the robustness of our results.

This study also used several control variables to man-
age firms’ specific characteristics. The empirical literature 
discussed the effects of control variables on R&D invest-
ment intensity.63,82 Accordingly, this study used leverage 

as a control variable and measured it as total debt scaled 
by total assets. We also empirically investigated the effect 
of governance variables on R&D investment; therefore, we 
incorporated the ratio of independent directors as 
a governance variable, which is measured as the total 
board size divided by independent directors in the board. 
Moreover, the total number of board meetings of the board 
in a specific year is considered. We also included “the 
chairman is a family member” as a dummy variable. The 
age of the firm is also included as a control variable.63 The 
common component of the annual book performance 
report is the return on equity, which also plays a role to 
control the firm-specific characteristics. Additionally, the 
size of the firm is part of our control variables, and 
institutional shareholding was used as a control variable. 
The study further includes the tenure CEO, CEO pay 
measured as total remuneration received by a CEO in 
a year, and CEO power measured as CEO pay divided 
by the sum of the pay of top five senior executives.

Empirical Model
RDi;t ¼ αo þ α1CEOs type�i;t

þ α2CEOs overconfidence�i;t
þ α3CEOs type�i;t � CEOs overconfidence�i;t
þ αj∑Controlsi;t þ εi;t 

Results
Mean Comparison
The difference of means test is run for three types of 
family CEOs, and Table 1 reports the t-statistics value. 
All the variables are statistically significant according to 
the t-statistics values of non-family and family CEOs with 
actual control right. In the third type of family CEOs, 
family CEOs and non-controller are statistically significant 
variables, except for leverage and ROE.

Table 7 (Continued). 

Variables M12 M13 M14

R&D R&D R&D

Year Yes Yes Yes
Industry Yes Yes Yes

R-squared 0.090 0.119 0.090

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 8 Regression Outcomes with Tobit Model

Variables M15 M16 M17 M18

R&D R&D R&D R&D

Family CEO & Controller 0.00423**

(0.00215)

Family CEO & Non-controller −0.00219

(0.00429)

Non-family CEO −0.00363*

(0.00212)

CEO Overconfidence 0.00466**

(0.00230)

Leverage −0.03850*** −0.03860*** −0.03850*** −0.04620***

(0.00589) (0.00608) (0.00589) (0.00688)

No. of Board Meeting 0.00152*** 0.00151*** 0.00155*** 0.00072**

(0.00027) (0.00028) (0.00027) (0.00031)

ROE −0.03170*** −0.02770*** −0.03180*** −0.02910***
(0.01020) (0.01020) (0.01020) (0.01110)

Firm Age 0.00125*** 0.00109*** 0.00122*** 0.00104***
(0.00022) (0.00022) (0.00022) (0.00025)

Independent Director Ratio 0.00395 0.02580 0.00438 0.02120
(0.02170) (0.02180) (0.02170) (0.02510)

Size 0.00271** 0.00241* 0.00263** 0.00428***
(0.00132) (0.00135) (0.00132) (0.00153)

Institutional_Shareholding 0.00048*** 0.00040** 0.00049*** 0.00004
(0.00017) (0.00018) (0.00017) (0.00020)

Board Size −0.00132* −0.00069 −0.00132* −0.00163*
(0.00077) (0.00077) (0.00077) (0.00088)

Is_Chairman_Family −0.00701*** −0.00644*** −0.00721*** −0.00718***
(0.00219) (0.00224) (0.00222) (0.00240)

CEO_Tenure −0.00040 −0.00024 −0.00039 −0.00004
(0.00031) (0.00031) (0.00031) (0.00035)

CEO Pay −0.00003 −0.00055 −0.00001 −0.00186
(0.00165) (0.00166) (0.00165) (0.00187)

CEO Power −0.00100 0.00203 −0.00039 −0.00824
(0.01210) (0.01240) (0.01210) (0.01410)

Constant −0.04710* −0.04820* −0.04240 −0.04370
(0.02840) (0.02920) (0.02830) (0.03290)

Year Yes Yes Yes Yes
Industry Yes Yes Yes Yes

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 9 Regression Outcomes with Tobit Model

Variables M19 M20 M21

R&D R&D R&D

Family CEO & Controller 0.00793***

(0.00302)

Family CEO & Non-controller −0.00265

(0.00636)

Non-family CEO −0.00712**

(0.00300)

CEO Overconfidence 0.00990*** 0.00456* −0.00606

(0.00268) (0.00236) (0.00385)

Family CEO & controller X CEO Overconfidence −0.01840***

(0.00494)

Family CEO & non-controller X CEO Overconfidence 0.00237

(0.00947)
Non-family CEO X CEO Overconfidence 0.01630***

(0.00470)

Leverage −0.04550*** −0.04610*** −0.04580***

(0.00686) (0.00688) (0.00686)

No. of Board Meeting 0.00069** 0.00072** 0.00067**

(0.00031) (0.00032) (0.00031)

ROE −0.02870*** −0.02900*** −0.02920***

(0.01110) (0.01110) (0.01110)

Firm Age 0.00107*** 0.00104*** 0.00110***

(0.00025) (0.00025) (0.00025)

Independent Director Ratio 0.01340 0.02130 0.01220

(0.02510) (0.02510) (0.02520)

Size 0.00433*** 0.00425*** 0.00452***

(0.00153) (0.00153) (0.00153)

Institutional_Shareholding 0.00002 0.00004 0.00003

(0.00020) (0.00020) (0.00020)

Board Size −0.00180** −0.00161* −0.00186**

(0.00088) (0.00088) (0.00088)

Is_Chairman_Family −0.00750*** −0.00707*** −0.00726***

(0.00243) (0.00244) (0.00248)

CEO_Tenure −0.00022 −0.00004 −0.00021

(0.00036) (0.00035) (0.00036)

CEO Pay −0.00178 −0.00184 −0.00196

(0.00186) (0.00187) (0.00186)

CEO Power −0.00812 −0.00837 −0.00845

(0.01410) (0.01410) (0.01410)

Constant −0.04260 −0.04360 −0.03630

(0.03290) (0.03290) (0.03290)

(Continued)
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Descriptive Analysis
Table 2 represents the descriptive statistics. From the 
values, Chinese family firms invest 1.18% of total sales 
in R&D. The non-family CEO’s mean value is 0.5330, 
which indicates that based on the selective data, 53% of 
CEOs do not belong to the family. In the dataset, 40% of 
CEOs belonged to the family and are also the actual 
controller of the family firms. On the contrary, the third 
type of CEO belongs to the family but is not an actual 
controller of the family firms. The ratio of the third type of 
CEO in the dataset is approximately 7%. The dataset mean 
value of CEO overconfidence is 0.3020, which means that 
30% of CEOs in our dataset are overconfident. The last 
column of Table 2 demonstrates the value of variance 
inflation factors (VIF), where all VIF values are less than 
2, demonstrating the absence of multi-collinearity in the 
dataset.

Correlation Analysis
Table 3 shows the outcomes of correlation analysis. The 
correlation analysis demonstrates that the sample data set 
is free from multi-collinearity, which is an essential pre-
requisite of regression analysis. The correlation analysis of 
our results indicates statistical correlations among the 
study variables, control variables, and R&D investment. 
The dependent variable R&D investment is negatively 
correlated with non-family CEO and non-controller family 
CEO but is positively correlated with family CEOs with 
actual control rights. Moreover, the results substantiate 
that CEO overconfidence is positively correlated with 
R&D investment.

Table 4 shows the regression outcomes, which indi-
cated that the non-family CEOs show insignificant results 
but are reluctant to invest in R&D according to the pre-
dicted sign. By contrast, family CEOs with full control 
rights are enthusiastic to invest in risky projects at pro-
tracted periods. Hence, HIa is accepted in this case. The 
third type of CEO, which belongs to the family but 

without actual control rights, also shows less willingness 
toward R&D investment. Hence, H1b is also accepted in 
this scenario. For the first time, we introduced three types 
of CEO within Chinese family firms. These three types of 
CEO statistical results validate different behaviors of 
CEOs toward R&D investment. Family CEO and control-
ler have full control rights to make the decisions. In such 
circumstances, he should have the confidence to take bold 
decisions, and also, agency conflicts would be at the mini-
mum. The overconfident CEOs have more willingness 
toward R&D investment. The positive attitude toward 
long-term risky projects can cause short-term earnings 
truncation.

Table 5 demonstrates the instrumental key role of CEO 
overconfidence among family firm CEOs and R&D invest-
ment. This psychological phenomenon convinces CEOs to 
take audacious strategic decisions, which ultimately influ-
ence organizational outcomes. This study has established 
some interesting results based on the statistically signifi-
cant results. The family CEOs with full actual rights 
behave negatively toward R&D investment with 
a moderating role of CEO overconfidence. Hence, H3a is 
accepted in this specific case. The family CEO with actual 
control rights works as a rational CEO and has risk-averse. 
On the contrary, family CEOs without actual control rights 
show insignificant results with the moderating role of CEO 
overconfidence, which is represented by H3b. However, 
non-family CEOs behave positively toward R&D invest-
ment with the moderating role of CEO overconfidence. 
Hence, H3c is accepted.

Robustness Check
We check the robustness of our results and carried out 
models M1, M2, M3, and M4 from Table 4. This study 
used to change the R&D measure as a sale to assets. R&D 
investment is measured by total R&D expenditure divided 
by total assets. The reported results of the study are par-
tially similar with the significant level and fully parallel 

Table 9 (Continued). 

Variables M19 M20 M21

R&D R&D R&D

Year Yes Yes Yes
Industry Yes Yes Yes

Notes: Robust standard errors are in parenthesis.*Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 10 Regression Outcomes with Firm Fixed Effect Model

Variables M22 M23 M24 M25

R&D R&D R&D R&D

Family CEO & Controller 0.00079**

(0.00069)

Family CEO & Non-controller −0.00097

(0.00608)

Non-family CEO −0.00148

(0.00314)

CEO Overconfidence 0.01230***

(0.00422)

Leverage −0.00252 −0.01500* −0.01400 −0.02590**

(0.00200) (0.00898) (0.00952) (0.01130)

No. of Board Meeting −0.00002 0.00071** 0.00047 0.00047

(0.00006) (0.00029) (0.00031) (0.00037)

ROE −0.00130 −0.00325 −0.00208 −0.00222
(0.00220) (0.00956) (0.01030) (0.01170)

Firm Age −0.00085* 0.00333 0.00769 0.00890
(0.00459) (0.02380) (0.02420) (0.03520)

Independent Director Ratio −0.00599 0.04580 0.05240* −0.01120
(0.00670) (0.02890) (0.03120) (0.03780)

Size −0.00017 0.00464** 0.00830*** 0.00807***
(0.00051) (0.00233) (0.00247) (0.00287)

Institutional_Shareholding 0.00012*** 0.00027 0.00038* 0.00038
(0.00004) (0.00019) (0.00021) (0.00025)

Board Size 0.00019 0.00210* 0.00207* 0.00133
(0.00026) (0.00118) (0.00125) (0.00153)

Is_Chairman_Family −0.00176** −0.00290 −0.00973*** −0.01090***
(0.00070) (0.00312) (0.00331) (0.00385)

CEO_Tenure 0.00024 −0.00014 −0.00018 −0.00024
(0.00015) (0.00069) (0.00073) (0.00084)

CEO Pay 0.00174*** −0.00060 −0.00255 −0.00796**
(0.00058) (0.00258) (0.00278) (0.00335)

CEO Power −0.00041 −0.00766 0.00203 −0.00205
(0.00298) (0.01210) (0.01390) (0.01690)

Constant −0.01120 −0.11200 −0.17100* −0.06660
(0.01830) (0.08480) (0.08810) (0.12100)

Year Yes Yes Yes Yes
Industry Yes Yes Yes Yes

R-squared 0.123 0.122 0.137 0.160

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 11 Regression Outcomes with Firm Fixed Effect Model

Variables M26 M27 M28

R&D R&D R&D

Family CEO & Controller 0.00442

(0.00354)

Family CEO & Non-controller 0.00084

(0.00791)

Non-family CEO −0.00430

(0.00350)

CEO Overconfidence 0.01120*** 0.00698** −0.00078

(0.00315) (0.00279) (0.00438)

Family CEO & Controller X CEO Overconfidence −0.01430***

(0.00555)

Family CEO & Non-controller X CEO Overconfidence 0.00194

(0.01070)

Non-family CEO X CEO Overconfidence 0.01210**
(0.00527)

Leverage −0.03680*** −0.03690*** −0.03690***
(0.00770) (0.00772) (0.00771)

No. of Board Meeting 0.00044 0.00047 0.00043
(0.00031) (0.00031) (0.00031)

ROE −0.01320 −0.01330 −0.01340
(0.01010) (0.01010) (0.01010)

Firm Age 0.00073** 0.00073** 0.00076**
(0.00032) (0.00032) (0.00032)

Independent Director Ratio 0.00394 0.00864 0.00328

(0.02780) (0.02770) (0.02780)

Size 0.00507*** 0.00505*** 0.00511***

(0.00176) (0.00176) (0.00176)
Institutional_Shareholding 0.00021 0.00021 0.00021

(0.00020) (0.00020) (0.00020)

Board Size −0.00083 −0.00067 −0.00085

(0.00103) (0.00103) (0.00103)

Is_Chairman_Family −0.00867*** −0.00895*** −0.00840***

(0.00275) (0.00279) (0.00280)

CEO_Tenure −0.00002 0.00005 −0.00001

(0.00046) (0.00046) (0.00046)

CEO Pay −0.00235 −0.00245 −0.00244

(0.00217) (0.00218) (0.00217)

CEO Power −0.00147 −0.00261 −0.00217

(0.01400) (0.01400) (0.01400)

Constant −0.04990 −0.05020 −0.04520

(0.03880) (0.03890) (0.03890)

(Continued)
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with the predicted sign shown in models M8, M9, M10, 
and M11 in Table 6. Similarly, this study carried out 
models M5, M6, and M7 and exhibited the regression 
outcomes in models M12, M13, and M14 in Table 7. 
The regression outcomes are fully parallel with respect to 
the significance level and concerning predicted signs. We 
again regressed models M1, M2, M3, and M4 using the 
Tobit regression model. We censored our dependent vari-
able R&D investment by the upper value. The Tobit model 
is proposed to estimate the linear relationship among vari-
ables when either a right or left censoring occurs in the 
dependent variable. A similar approach was also used by 
Bozec and Di Vito.83

Table 8 presents the output of the Tobit regression 
model, and our results in models M15, M16, M17, and 
M18 remained quantitatively similar (partially similar with 
significant level and fully parallel with predicted sign) to 
models those in M1, M2, M3, and M4. Similarly, we again 
regressed models M5, M6, and M7 by the Tobit regression 
model. Table 9 presents the output of the Tobit regression 
model, and our results in models M19, M20, and M21 
remained quantitatively similar to models M5, M7, 
and M8.

Table 10 presents the output of the firm fixed effect 
regression model, and our results in models M22, M23, 
M24 and M25 remained quantitatively similar (partially 
similar with significant level and fully parallel with pre-
dicted sign) to models M1, M2, M3 and M4. Similarly, we 
again regressed models M5, M6 and M7 by firm fixed 
effect regression model. Table 11 presents the output of the 
firm fixed effect regression model, and our results in 
models M26, M27 and M28 remained quantitatively simi-
lar to models M5, M7 and M8.

Endogeneity
The generalized method of moments (GMM) is applied for 
overtime regulation of heteroscedasticity and auto- 
regression pertinent to R&D intensity, whereas lagged 

value of dependent variable rationalizes the impact of 
preceding R&D on subsequent R&D investment.84 To 
tackle the endogeneity problem, the Arellano and Bond84 

testing approach is utilized which is in-line with Lim's85 

study. We investigated in this field to test the prevailing 
econometric methods: lagging independent variables, OLS 
model, Tobit model, firm fixed effects mode, control vari-
ables, and GMM for dynamic models. After carefully 
dealing with endogeneity issues, we found strong evidence 
that the true relationship between CEOs and subsequent 
R&D investment. The GMM model results are reported in 
Table 12.

Discussion and Conclusion
This study aims to promote the understanding of this 
research stream. Categorizing CEOs with regard to the 
essence of their own nature and diversified control make 
this study a ground breaking in family firm’s literature. 
From a capability-based perspective, this study examines 
what specific resources and capabilities emerge when 
family members assume the position of CEOs and how 
firm creativity underlies these resources and capabilities. 
Considering different types of family firm CEOs, this 
study demonstrates significant differences regarding their 
attitude toward R&D spending. Family CEOs possessing 
full control rights are more prejudiced to invest in R&D 
projects, thereby supporting H1a.

The empirical study contributes regarding inside and 
outside CEOs R&D investment behavior. This study high-
lights the inside of CEO’s vigorous nature toward R&D 
investment subject to the long-term incentives, whereas 
the attributes from the outside are lacking. To generate 
loyalty and hope for future internal candidates, family 
firms rely on inside CEOs,86 exploiting insider experience 
and networks87 and mitigating information deformity.88 

Family firm CEOs embedded with full management privi-
lege develop a long-term outlook because they serve as 
their company’s farsighted stewards, have long tenures, 

Table 11 (Continued). 

Variables M26 M27 M28

R&D R&D R&D

Year Yes Yes Yes
Industry Yes Yes Yes

R-squared 0.141 0.132 0.128

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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Table 12 Regression Outcome with GMM

Variables M29 M30 M31 M32

R&D R&D R&D R&D

L. R&D 0.248*** 0.248*** 0.248*** −0.0942

(0.0915) (0.0914) (0.0915) (0.0898)

Family CEO & Controller 0.0488**

(0.0295)

Family CEO & Non-controller −0.0194*

(0.0501)

Non-family CEO −0.0430*

(0.0261)

CEO Overconfidence 0.0129**

(0.00663)

Leverage −0.0688 −0.0646 −0.0687 −0.0386**

(0.120) (0.119) (0.120) (0.0197)

No. of Board Meeting 0.00707 0.00709 0.00708 0.000596*
(0.0130) (0.0130) (0.0130) (0.000317)

ROE −0.372 −0.383 −0.371 −0.00710
(0.571) (0.571) (0.570) (0.0107)

Firm Age 0.0721 0.0599 0.0726 −0.000154
(0.0470) (0.0457) (0.0471) (0.00175)

Independent Director Ratio 0.0936 0.101 0.0943 0.0411
(0.334) (0.335) (0.334) (0.0687)

Size −0.0484 −0.0369 −0.0471 0.0124
(0.0876) (0.0869) (0.0874) (0.00779)

Institutional_Shareholding 0.0144 0.0145 0.0144 0.000503
(0.0205) (0.0206) (0.0205) (0.000418)

Board Size 0.00727 0.00621 0.00738 0.00549

(0.0162) (0.0162) (0.0161) (0.00436)

Is_Chairman_Family 0.0128 0.0175 0.00951 −0.00894

(0.0372) (0.0410) (0.0370) (0.00844)

CEO_Tenure 0.0137* 0.0135* 0.0139* 0.000712

(0.00797) (0.00823) (0.00818) (0.00118)
CEO Pay −0.256 −0.248 −0.268 0.00921**

(0.251) (0.250) (0.260) (0.00413)

CEO Power −1.115 −1.095 −1.118 −0.00875

(0.950) (0.943) (0.952) (0.0129)

Constant 3.852 3.610 4.018 −0.424**

(3.658) (3.650) (3.759) (0.194)

Observations 1856 1856 1856 1301
Number of code 702 702 702 489

Notes: Robust standard errors are in parenthesis. *Shows significance level. ***, **, and *Indicates P < 1%, 5%, and 10%.
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and are less likely to be penalized for their abysmal 
performance.

Thus, family CEOs without actual control rights and 
non-family CEOs have similar behavior regarding their 
lack of intentions to invest in R&D projects as compared 
to family CEOs with actual control rights. Agency issues 
arise in the absence of actual control rights. Moreover, 
such constraints retard their intentions to invest in R&D 
projects as compared to the family CEOs with actual 
control rights. This result is coherent with SEW viewpoint; 
a family CEO will display the desire of the family to retain 
emotional endowment.89

Although CEOs are a sovereign body, in absence of 
actual control rights, the top management acts as the deci-
sion-making body. Hence, the absence of actual control 
rights hampers CEOs’ abilities toward R&D investment 
leading their behavior to negatively affect subsequent 
family firm R&D investment decisions. R&D investments 
need a long-term outlook because they are extremely unpre-
dictable, involve substantial sums of risk, and have long 
horizons of payoff. The short-term attention of non-family 
CEOs (H1c), however, makes them unwilling to invest in 
R&D over ventures that yield rapid outcomes. However, 
results from an investment may have adverse effects on 
their financial resources and current employment. A non- 
family CEO is arguably the most significant non-family 
figure a family firm can employ. Given the small pool of 
family members, family firms routinely employ such indi-
viduals; however, our understanding is not intact.90

H2 upholds the overconfident CEOs’ behavior to invest 
more in R&D projects as compared to rational CEOs. Thus, 
we can conclude that overconfident CEOs are more passio-
nate about risky, skilled, and vision-sensitive companies. 
Overconfident CEOs can also actively seek creativity 
because of the low anticipated payoff.71 On the contrary, 
rational managers in terms of stakeholders prefer to invest 
in R&D projects yielding perpetual outcomes and innovative 
instead of risky projects with uncertain outcomes. 
Overconfident CEOs psychologically edge to invest in 
more risky but potentially suitable projects that will lead 
them with good outcomes. Moreover, they have an edge to 
conceal low earnings to show the good reputation of the 
firm.91 In the short run, R&D investment increases the firm 
expenditure, consequently, causing the reported earnings of 
risky low-earning projects to decline. Overconfident CEOs 
also underweight the earning shortfall due to an increase in 
R&D expenditure at the cost of expected returns from such 
investments. Such risky long-term investment decisions 

made by the overconfident CEOs yielding substantial out-
comes cause to increase firm value.

This study paradoxically identified the psychological 
impact of overconfident CEOs and sensible CEOs. Several 
studies found that people with control rights are suscepti-
ble to overconfidence. Hence, considerable researchers 
confirmed the widespread existence of overconfidence 
behavior, and most studies focused on potential 
explanations.71 The present study identifies that family 
CEO with actual control rights will tend to avoid investing 
in riskier R&D projects in the case of CEO overconfidence 
as a moderating factor (H3a). The literature also supported 
that an overconfident family CEO having actual control 
right becomes risk-averse in nature and favors to take 
rational decision by making underinvestment in risky pro-
jects rather than risky investments.56 The attribute of com-
plete control right connects family CEOs with SEW. The 
CEO’s stake induces him to avoid investing in riskier 
projects. With a moderating function of overconfidence, 
this study establishes that the family CEO invests in short- 
term R&D projects and cares for minority stakeholders, 
and safeguard family wealth. However, our results for 
CEO overconfidence as a moderating factor for family 
CEOs without actual control right and R&D reveals insig-
nificant outcomes.

CEO overconfidence as a moderating factor acts posi-
tively between non-family CEOs and R&D investment. An 
overconfident CEO assumes that the market value for risk- 
free debt funding is correct in this case. However, this 
result disagrees with the potential new shareholders on 
the value of an equity interest in the company and hence 
on the relevant price of newly distributed shares. 
Overconfident CEOs remain reluctant to use external fund-
ing and issue limited equity.92 A higher stock return vola-
tility is observed for the firms having overconfident CEOs, 
which is consistent with their acquisition of riskier pro-
jects. Family firms patent and citation count data verify the 
overconfident CEOs’ overinvestment in R&D projects.71 

Some studies suggested the positive impact of overconfi-
dence behavior of CEOs on decision implementation,93 

stimulating agents to make a risky decision in lieu of 
principal,56,94 or combating information externality issues 
via organizational and experimentation stimulation.95 

However, non-family CEOs heading family firms show 
greater investment tendency toward R&D and M&A 
investment activities, suggesting a unique investment hor-
izon perception of risk.96
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Limitations and Future 
Recommendations
This work has few limitations that offer future research 
opportunities. This study has focused on Chinese family 
firms only, and it is important to include the cross-cultural 
study of our proposed model. We did not obtain actual 
percentages of the CEOs ownership.

Managerial Summary
This article helps to explain why “firms managed by 
family chief executive officers (CEOs) behave differ-
ently from those managed by non-family or overconfi-
dent CEOs.” On the one hand, family CEOs with full 
control rights offer advantages to firms in the long-run 
perspective and enhance the R&D productivity. On the 
other hand, family CEOs without control rights and non- 
family CEOs are risk-averse and consistent with the 
behavioral agency model (BAM). We investigate the 
mysterious outcome of weaker creativity (family CEOs 
without actual control rights). However, the result shows 
that R&D productivity was reduced, which contradicts 
BAM. The findings of this study are still under the 
hypothesized assumption—a firm’s R&D output 
increases when CEOs are overconfident, except for 
family CEOs having full control rights. However, we 
do not advocate hiring overconfident or non-family 
CEOs; instead, we suggest R&D firms count technolo-
gical areas of expertise during CEO recruitment. 
Investors also seem to be unfamiliar with overconfi-
dence in CEOs today. In view of the statements and 
behavior of family firm CEOs, this study will benefit 
company stakeholders, including staff, customers, sup-
pliers, and clients. This study would also help board 
members make the right choices and make sensible 
decisions about retaining family CEOs (with or without 
actual control rights) or hiring non-family CEOs.
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