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Purpose: The novel study describes the behXavioural phenomena of family firm types and explores the relationship between the 
family firm types of control diversity and Research and Development (R&D) investments. Acquiring controlling rights is 
a psychological phenomenon for family firm owners. The moderating effect of CEO compensations on R&D investments is 
investigated.
Methodology: We collected data of listed A-share family firms in China from 2011 to 2020 in the China Stock Market and 
Accounting Research database. We used Tobit regression for data analysis.
Results/Finding: The study concludes that lone-controller family firms (LCFFs) are less willing to invest in R&D and multi- 
controller family firms (MCFFs) have positive behaviour towards R&D. The moderating role of CEO compensation deviates the 
willingness and behaviour to invest in R&D.
Conclusion/Originality: To the best of our knowledge, this study is the first to outline the paradoxical empirical evidence on family 
firms and R&D investments by analysing control diversity and how the moderating role of CEO compensation nexus can alter 
willingness towards R&D. The study is a novel attempt following De Massis et al’s framework to test the willingness and ability of 
LCFFs and MCFFs. Previous studies based on agency theory have tacitly assumed that ability and willingness exist in family- 
controlled firms. However, this study challenges this implicit assumption.
Keywords: family firms, control diversity, R&D investment, CEO compensation, behavioural agency model

Introduction
Family firms have the attention of scholars as potential Research and Development (R&D) investments, eg,1–3 due to 
significance of R&D, economic growth, and the ubiquity form of controlling family firms, eg.2,4 R&D investment is 
recognized as a rudimentary driver of small and medium-sized (SME) firm performance.5 As a major element of 
innovation, R&D expenditure supports economic growth, value, and profitability of firms, eg.6 From 1964 to 1991, 
the willingness of family firms to invest in R&D innovation was minimal, eg.7 This legacy continues, as the nature of 
family firms tend to adopt a conservative policy with respect to growth strategies,8 limiting growth rates by avoiding 
debt.9

The tendency started with the founder, and founding family firms tended to use less debt.10 Later, Morck and Yeung11 

revealed that succession-controlled family firms invest less in R&D than the non-succession controlled family firms, 
regardless of the variation of age and size of the same industry. The explanation of these results could be the importance 
of survival as well as family employment rather than to maximize profits or market return.12 However, the firm’s market 
share and growth rate influenced change for family firms to use debt13 to support R&D expenses. Owing to the strong 
support of the theoretical reasoning, scholars agree that the control mechanism of family firms is different from non- 
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family firms, due to the nature of the organizational goals, exposure to risks, and investment prospect, eg.14,15 Acquiring 
controlling rights is a psychological phenomenon for family firm owners.12 Additionally, according to the upper echelons 
theory, stock ownership is a characteristic of “executive compensation” that is said to accentuate the effect of owners 
psychological phenomena on their ability to make and implement strategic decisions.16 However, within the control 
mechanism, how family members with controlling rights affect the decision on R&D lacks research for family 
businesses. To fill this gap, this study categorizes Chinese family firms with respect to control diversity.

Family firms are heterogeneous and possess multiple behaviours towards R&D investments,17 which depend on the 
ability and willingness of controllers.1 We argue that a lone-controller family firm, where no other family member 
participates in the decision process, allows freedom from compromise with multiple controllers or family members for 
the controller in R&D decisions. Additionally, LCFFs may not face the behavioural agency issues. Individuals are more 
concerned with losses as compared to gains.18,19 Some researchers indicate that family owners have socio-emotional 
wealth, while other researchers, eg, Zellweger and Astrachan20 suggest they have emotional value to do the same. 
Gómez-Mejía et al empirically indicated that the yearning to preserve socio-emotional wealth can strengthen21 the risk of 
compensation reduction for family leaders.22 The priority of maintaining family control, even when this upsurges 
business risk,7 is a propensity to avoid diversification that may reduce business risk and increase control risk.23

According to Tsao et al,24 the sensitivity of R&D investments with respect to CEO compensation is larger in the 
family firms compared to non-family firms, and some CEOs are paid more than the R&D investment level. However, 
CEO compensation is a dearth contextual factor in family business governance literature, while extant research shows the 
relationship between executive incentives and risks.25–27 Examining the compensation effect of executives between 
family firms owners and R&D is important, because many scholars explored how managerial incentives alter the myopic 
aversion of family and non-family firms, eg.28,29 Research on the effect of the managerial compensation configuration 
within Chinese family firms is lacking. This study explores the different types of family firms and their effect on R&D 
with the moderating role of CEO compensation. Compensation is a major factor for motivation, which can alter output 
and investment preferences. The executives’ compensation moderates between family firms and downside risk,30 sold 
relationship found between managerial incentives and risk preferences behaviour by executive management, eg.25,26 

Family firms have significant difference in single- and dual-class companies with respect to executive compensation.31,32

This study aims to investigate the relationship between the family firm’s control diversity and R&D investments and 
how CEO compensation moderates R&D investments for these firms by applying1 an ability and willingness framework. 
Specifically, we examined how the LCFFs (without other family members), MCFFs (with multiple family members), and 
CEO compensation alter R&D investment of family firms in the emerging economy. Ability is the family’s freedom of 
choice to assign, allocate, purchase, or sell the firm’s economic resources.1 It includes choosing the firm’s goals and 
decisions relating to strategy, structure, and tactics.33,34 Willingness is the involved family’s favourable disposition to be 
involved in distinguishing behaviour.1 It incorporates the goals, targets, and motivations that stimulate the firm’s 
behaviour in directions different to non-family engaged firms.

This study makes three important contributions to the literature on family firm governance, specifically in the areas of 
control diversity and the moderating role of CEO compensation in R&D investments. First, by using De Massis et al’s1 

ability and willingness framework, we extend the research in the emerging markets by dividing the control diversity as 
lone-controller family firms and multi-controller family firms as the control mechanism of family firms for the first time. 
The study differentiates the behaviour of LCFFs and MCFFs towards risk preference. We observed that the LCFFs have 
negative effect, while MCFFs have positive effect, on R&D investment. Second, we demonstrated that CEO compensa-
tion modifies R&D investment behaviour for both types of family firms in the emerging markets and showed that 
executive compensation may alter the motivation level towards risk preference. A good compensation package motivates 
executives.35 The prior study explored that if the compensation structure of CEOs is based on the R&D investments, it 
helps in value-enhancing.24 Motivation of executives add firm value.36 Third, prior research, trusting on the agency 
theory,37–39 assumed that family firms have both ability and willingness. However, we negate this implicit assumption 
and argue that all family firms have ability, but willingness depends on the controller’s behaviour, attitude, and financial 
and non-financial objectives. Additionally, we explored that the LCFFs have greater R&D investments than multi- 
controller family firms.
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The rest of the paper is structured as follows. Hypothesis Development provides a literature review and theoretical 
framework. Sample and Data contain 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, Conclusion presents the summary and concludes the study and future recommendations.

Theoretical Framework
Behavioural Agency Model
The executive’s or controller’s shortcomings of risk preference and risk-taking behaviour are addressed in the beha-
vioural agency model (BAM).18 The BAM advocates that executive’s behavioural preferences are formed by outlining 
the problem and loss aversion. The BAM is an important framework that explains mechanisms that link executive 
behaviour, incentives, risk preference, and the type of high-performance outcomes.40 Scholars argue that behavioural 
agency theory is a good platform for theorizing executive compensation and is a better framework for correcting 
recommendations about executive compensation strategies. Moreover, behavioural agency theory enhances the theory 
of agent behaviour. According to Wiseman and Gomez-Mejia,18 BAM indicates that senior executives are primarily loss 
averse and secondarily risk averse.

While CEO compensation is part of motivation, and the motivation impacts firm value and risk preference, when 
considering BAM, scholars argue that to measure the optimal performance of competent executives, the executives must 
be properly motivated.41 BAM supports an observing cost and incentive alignment,42,43 and behavioural agency theory 
considers motivation of duties and performance, arguing that when firm executives have motivation to perform their best 
and implement available strategies effectively, shareholders interest and their agents are aligned.40 According to Camerer 
et al,44 behavioural agency theory has four constructs that are the main factors affecting the behaviour: (1) loss aversion 
and reference dependence; (2) preferences relating to risky and uncertain outcomes; (3) temporal discounting; and (4) 
fairness and inequity aversion.

If executives believe that their skills, efforts, and abilities on the job are rewarded (tangibly or intangibly) fairly and 
sufficiently according to productivity, they will be happy and will be motivated to perform duties in an excellent way to 
add value.36 Conversely, if the relationship between input and output are unbalanced, then executives are demotivated.40

Hypothesis Development
Family Firm’s Control Diversity and R&D Investment
A family firm’s R&D expenditure differs concerning firm ownership and management.45 If family ownership is less than 
30%, R&D is less when compared with firms with family ownership greater than 30%.46 This indicates that the 
relationship between R&D investment and family ownership is nonlinear. However, separating ownership and control 
may instigate a manager’s opportunistic behaviours in R&D investments,47 which means that the lone controller 
minimizes the manager’s opportunistic behaviours. According to recent agency theory research, individual shareholders 
can have a variety of motives and desires. As a result, some research on the relationship between innovation funding and 
corporate governance have inconclusive findings.48

Numerous researches examined the founders’ and their families’ impact on R&D investment decisions.38,39,49,50 

According to prior research, families are distinct from other investors in that their undiversified equity and human capital 
can promote risk aversion, resulting in decreased R&D investment.51 Other research indicates that family-owned 
businesses are less likely to invest in innovation than other types of businesses.52

Additionally, a family could have capital-rationed financing considerations in order to preserve the firm’s controlling 
rights. This constraint also contributes to the pressure to cut R&D spending.49 Additionally, some studies indicate that 
publicly traded companies face pressure from external investors to maximise short-term profits, which may result in 
R&D under investment.49,53,54 However, family firms seek to safeguard family’s capital in order to transfer the company 
on to their descendants and future generations, and are thus believed to have less agency tension between owners and 
managers than other types of firms.

According to behavioural agency theory, firms that tend to be risk averse and are motivated to secure jobs, family, 
security, and social welfare may be inclined to minimize R&D investment; as such investments reduce firm profitability. 
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Additionally, the higher failure rates of R&D investments may lead to lone controllers preferring short-term profitability 
and avoiding long-term R&D investments. However, when the family’s control or future progress is at risk, family firms 
can change behaviours.13,55,56 Studies highlight these contradictory research outcomes, calling for further research to 
enhance the understanding of family firm risk preferences.

Agency costs are an important issue for R&D investments. Interestingly, the agency costs are zero when the firm is 
managed by family owners as the firm’s benefit equals the owner’s benefits.57 Moreover, the benefits of alignment of 
interests between family owners and family management lower agency costs.47,58 Alignment of interests between lenders 
and family owners leads to lower agency costs.59 However, according to Chrisman and Patel,50 this idea of zero or 
minimal agency costs prevails in the family firms due to the expectations that lead to the altruistic behaviours within 
family members. The family association produces a moral obligation to help family members regardless of cultural 
variation.60 According to Becker,61 altruism by one family member will motivate a self-centred family member to act for 
the sake of the family. It further indicates that the close family members choose actions that maximize family income, 
leading to better financial performance when compared to non-family firms. Additionally, when ownership is intended to 
transfer to the next generation, family firms tend to invest in R&D for the long term.62 Additionally, a higher degree of 
trustworthiness in family firms may result in investing more in R&D Dyer Jr and Whetten.63 The transfer of ownership 
and control of the firm to the next generation leads to long-term alignment of financial goals and the intact legacy of 
family values. Therefore, the following hypotheses are proposed:

H1: Lone-controller family firms, without other family member involvement, have a negative relationship with R&D.

H2: Multi-controller family firms, with family member involvement, have a positive relationship with R&D.

CEO Compensation, Family Firms Control Diversity, and R&D Investment
A firm’s risk preference may be altered by executive compensations and incentives. According to Alessandri et al,30 

providing larger stock ownership to managers induces greater risks in the long run for non-family firms rather than family 
firms. Conversely, larger cash incentives to executives reduce family firm’s risk in the short term compared to their 
counterparts. Additionally, diverse forms of executive compensations inspire diverse time latitudes, eg.28,29,64 Executive 
compensation and incentives may diversely affect the degree of myopic loss aversion and a firm’s risk preferences. 
Therefore, executives compensations and incentives can impact risk preferences based on a firm’s investment time 
latitude.30 The empirical research on this topic reveals a significant relationship with compensation and innovation. 
According to Ryan and Wiggins,65 R&D is favourably associated to equity-based pay. Coles et al66 discovered a positive 
relationship between incentives from the convexity of performance-linked remuneration and R&D spending.

Chinese family firms have three types of CEOs: CEOs from family who are controllers; CEOs from outside the 
family who are not controllers; and CEOs from family who are not controllers.67,68 Family firms choose the CEO type 
based on qualification and compensation package.60,69 Family CEOs possess non-financial objectives that may affect 
willingness for R&D investment. Agency theory advocates the likely encounter of interest between family firm owners 
and professional CEOs.

Considering the lone controller short-term profit maximization arguments, the myopic short-term R&D investment 
tendency of family firms can be mitigated by the CEO compensations.70 Lone controller family firms possess more 
power to make investment decisions and enjoy supreme authority to exploit the firm’s policy and strategy but are focused 
on the firm’s short-term profit maximization to mitigate family members’ financial and societal needs.71 These firms 
possess a limited resources pool of the owning family72 and altruism towards members of the owning family. However, 
family firms realize that investment in R&D is essential. As such, family firms formulate CEO compensation to motivate 
CEO’s approval of R&D investments, which advocates that lone controller family firms moderate the relationship 
between CEO compensation and R&D investments. Conversely, multi-controller family firms may consider that their 
joint decision is enough for the success and growth of the business and that CEO compensation may not be an influence 
on the firm’s R&D investments. Therefore, the following hypotheses are proposed:
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H3: The moderating role of CEO compensations in lone controller family firms has a positive impact on R&D 
investments.

H4: The moderating role of CEO compensations in multiple-controller family firms has a negative impact on R&D 
investments.

Methodology
Sample and Data
This study is focused on different types of family firms, uses data collected from the China Stock Market and Accounting 
Research Database (CSMAR), specifically data of A-share firms listed on the Shenzhen Stock Exchange or Shanghai 
Stock Exchange. CSMAR is a wide-ranging and appropriate database for publicly listed Chinese firms.73 We excluded all 
State-Owned (SOEs) firms and firms having missing values of revenues, total assets, or total liabilities. For the analysis, 
we used panel data from 2011 to 2020. We used winsor2 technique at 1st and 99th percentile to remove extreme 
values.73,74 To remove bias from the results, we excluded firms from lone-controller family firms where the CEO and 
controller was the same person. In the empirical model, we diminished possible biases for omitted variables and 
endogeneity by applying two actions. First, we controlled the year and industry effect by creating dummies of both. 
Second, we took one-year lag on all independent variables. The final analysis yielded a final sample of 1943 firms.

Variables
Family Firms
This study follows the categorization of the family business provided by the China Stock Market and Accounting 
Research Database (CSMAR) database. Three forms of family-controlled firms exist, and we explore two forms and use 
the third for reference. First, a family business where only one family member controls the business and where other 
family members have no control rights is called a lone-controller family firm (LCFFs). Many studies consider this type of 
family firm for research.37–39 Second, a business in which other family members have control rights is known as a multi- 
controller family firm (MCFFs). Apart from the controller, at least one family member holds, manages, and controls the 
business of the listed company or the supervisory shareholder company. CSMAR also defines a family member according 
to the control rights. LCFFs can change status to MCFF at any time during the business cycle. LCFF companies are 
known as non-board family (NBF) firm, where no other family member has a controlling role.75 According to Claessens 
et al,76 the sole regulator is the main owner with more than half of the company’s voting rights. Third, the real controller 
is a group of independent people outside the family.

R&D Investment
R&D investment is a dependent variable measured by annual expenditure divided by total sales at the end of the year.77–82 

Additionally, we calculated the ratio of R&D expenditure and total assets at the end of the year.24,83,84

CEO Compensation
CEO compensation means the total remuneration received by a CEO in a year, excluding bonuses. As the distribution of 
pay is highly skewed, the logarithmic transformation is taken.85

Control Variables
Variables were established to control firm-specific characteristics which follows previous research.17,39,86–90 Accordingly, 
we included variables to control for the following: leverage, measured as total debt scaled by total assets; CEO tenure 
(CEO_tenure); CEO overconfidence (overconfidence=1, otherwise 0); independent director ratio (Ind_director_ratio), 
measured as board size divided by independent directors on the board; number of board meetings each year 
(NOB_meetings); if the board chair is a family member (Is_chair_family); age of the firm (Firm_age); firm size 
(Size); firm’s returns on equity (ROE); size of the board (Board size); and institutional shareholding; Patent application 
is measured by taking the natural logarithm of total counts of patent application; Family CEO is the CEO of family 
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member then the value assigned is 1 otherwise 0; The percentage of stock owned by individual investors or large-block 
shareholders (Ultimate ownership).

Econometric Model
We developed a baseline econometric model to measure the impact of family firm types on R&D investment by 
controlling year- and industry-fixed effects.

where R&Dit investment is the dependent variable. FFTi is type of family firm (lone-controller family firms and multi- 
controller family firms). Controlit are firm-level control variables. Yrt is year-fixed effects, indi is industry-fixed effects, 
and εit are standard errors.

Further, to investigate the moderating impact of CEO compensation on the relationship between firm type and R&D 
investment, we extend the baseline model as

where CEO_PAYit is CEO compensation, and CEO_PAYit *FFTi is the interaction term of CEO compensation with firm 
type. Other variables are the same as for Model (1).

Furthermore, we apply Tobit regression to test the robustness and present the model as

Results
We applied a mean comparison test on the data set to determine if the firm types have similar or different means. The 
t-statistics values and their significance levels are reported in Table 1. On average, the numbers of multi-controller family 
firms were higher than the other two types of firms. Most variables have a t-test score indicating significance. The R&D 
investment has lower mean value in multi-controller family firms as compared to the lone controller family firms. CEO 
pay has fewer variances of mean values between lone controller family firms and multi-controller family firms.

Table 1 Mean Comparison Test

Variables Others Multi- 
Controller

t-test 
Score

Others Lone 
Controller

t-test 
Score

Others Other 
Family

t-test 
Score

R&D 0.0147 0.0099 4.46*** 0.0106 0.0142 −3.25*** 0.0115 0.0169 −2.62***

CEO Pay 12.5500 12.4484 6.86*** 12.4777 12.5420 −4.54*** 12.5099 12.6290 −4.17***
Leverage 0.3947 0.3609 7.7*** 0.3619 0.3947 −7.7*** 0.3723 0.338 2.86***

NOB_Meetings 9.8429 9.4582 5.25*** 9.4545 9.8838 −5.76*** 9.6035 9.3746 1.11

CEO_tenure 5.5144 5.4566 0.65 5.4797 5.4766 0.03 5.4645 5.8533 −1.84*
CEO overconfidence 0.3996 0.4667 −6.52*** 0.4672 0.3854 7.58*** 0.4381 0.4731 −1.65*

CEO_duality 0.3329 0.3742 −4.03*** 0.3715 0.3329 3.80*** 0.3602 0.3127 1.67*

Ind_director ratio 0.3733 0.3752 −2.11** 0.3749 0.3733 1.38 0.3746 0.3689 2.16**
Size 21.253 21.4105 −7.95*** 21.3994 21.2530 6.89*** 21.3569 21.1549 3.38***

Firm_age 7.834 5.2884 20.61*** 5.2807 8.078 −22.25*** 6.2105 5.1054 3.06***

ROE 0.0623 0.0799 −7.78*** 0.0800 0.0607 8.35*** 0.0733 0.08069 −1.13
Board size 8.4121 8.2723 4.68*** 8.2949 8.3802 −2.83*** 8.3098 8.7758 −5.47***

Institutional 5.8640 5.2554 5.16*** 5.2478 5.9329 −5.69*** 5.4824 5.0744 1.2
Is_chairman_family 0.6528 0.9315 −32.08*** 0.9249 0.6358 32.40** 0.8292 0.8054 0.91

Patent Application 22.2729 22.6283 −2.30** 22.2991 23.1050 −0.65 22.7627 19.0343 1.72*

Family CEO 0.0020 0.1060 −22.24*** 0.0973 0.0160 19.93*** 0.0695 0.0125 5.94***
Ultimate ownership 44.0069 51.5031 −24.68*** 50.7159 44.2634 20.23*** 49.0393 42.6515 10.09***

Note: This table reports a mean comparison of the variables. Using significance levels of *, **, and * indicates P < 1%, 5%, and 10%.
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Table 2 indicates that the proportion of firms studied were 32% LCFF and 61% MCFF. Results in Table 2 report descriptive 
statistics and indicate that Chinese family firm’s invest 1.18% of the total sales in R&D. In the fast-growing Chinese economy, 
some family firms invest a maximum in innovation, up to 40% of the total sales for R&D. This indicates that family firms 
boost the Chinese economy through innovation.91 After taking the log, the average CEO pay is 12.51.

The results in Table 3 show that the lone-controller family firms R&D investment ratio (1.14%) is higher than the 
multi-controller family firms (0.86%) this difference is statistically significant. The regression outcomes indicate that an 
increase of lone-controller family firms decreases R&D investment by 0.0334%.

We ran the pair-wise correlation to remove the multi-collinearity effect. Table 4 shows the R&D investment 
significantly positively correlates with LCFFs; therefore, MCFFs are significantly negatively correlated. The moderating 
variable CEO pay has significant positive associations with R&D investment. Table 4 shows the value of variance 
inflation factors (VIF). All values are less than 2, meaning there is no multi-collinearity.92–94

We report regression outcomes in Table 5, which indicates that H1 and H2 showed significant results. LCFFs behave 
negatively towards R&D investment and MCFFs showed positive behaviour towards R&D investment. It means that, the 
MCFFs have more willingness towards R&D investment. Table 6 presents the regression consequence of family firm types 
R&D investment with the moderating role of CEO compensation. CEO compensation altered willingness towards R&D 
investment of LCFFs. With the moderating effect of CEO compensation, LCFFs are more willing to invest in long-term risky 

Table 2 Descriptive Statistics

Variables Mean Std. Dev. Min Max VIF

R&D Investment 0.0118 0.05039 0 0.4020 –
Lone controller family firms (LCFFs) 0.3234 0.4671 0 1 1.17

Multi-controller family firms (MCFFs) 0.6158 0.4866 0 1 1.17

CEO pay 12.5173 0.7346 10.5966 14.3534 –
Leverag 0.3715 0.2058 0.0460 0.8620 1.65

NOB_Meetings 9.5987 3.6643 4 22 1.17

CEO_tenure 5.4786 3.1184 1 14 1.13
CEO overconfidence 0.4355 0.4958 0 1 1.10

CEO_duality 0.3589 0.4797 0 1 1.10
Ind_director ratio 0.3745 0.0525 0.3333 0.5714 1.39

Size 21.3523 1.0095 18.8105 24.2509 1.56

Firm_age 6.1789 5.8926 1 22 1.88
ROE 0.0735 0.1145 −0.5196 0.4553 1.21

Board size 8.3223 1.4356 5 12 1.45

Institutional 5.4708 5.2023 0.121 26.609 1.14
Is_chairman_family 0.8285 0.4624 0 1 1.26

Patent application 22.5109 40.6577 0 290 1.12

Family CEO 0.0659 0.2482 0 1 1.15
Ultimate ownership 48.6528 15.5436 15.5886 86.1604 1.49

Industry 4.438167 3.056493 1 17

Year 2015.825 2.41436 2011 2020

Table 3 LCFF & MCFF Descriptive analysis

Mean Difference in R&D by Family Firm Type

Mean Std. Dev. t-test score

Lone-controller family firms 0.0114 0.0566 4.45***

Multi-controller family firms 0.0086 0.0400

Notes: This table reports a mean comparison of the independent variables. 
Robust standard errors are in parentheses. ***Indicates P < 1%.
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Table 4 Pearson’s Pairwise Correlation Matrix

Variables −1 −2 −3 −4 −5 −6 −7 −8 −9 −10 −11 −12 −13 −14 −15 −16 −17 −18 −19

R&D Investment 1.00

LCFFs 0.03* 1.00

MCFFs −0.05* −0.87* 1.00
CEO Pay −0.07* 0.06* −0.04* 1.00

Leverage −0.05* 0.08* −0.06* 0.21* 1.00

NOB_meetings 0.11* 0.05* −0.04* 0.02 0.26* 1.00
CEO_tenure 0.01 0 −0.01 0.03 −0.01 −0.12* 1.00

CEO overconfidence 0.02 0.04* −0.05* 0.05* 0.06* 0.04* −0.14* 1.00

CEO_duality 0.04* −0.03* 0.05* −0.12* −0.12* −0.04* 0.09* −0.10* 1.00
Ind_director ratio 0.05* −0.01 0.02 −0.08* −0.04* 0.02 0 −0.04* 0.10* 1.00

Size 0.05* −0.06* 0.08* 0.11* 0.37* 0.32* 0.05* 0.03 −0.08* −0.06* 1.00
Firm age 0.05* 0.22* −0.19* 0.29* 0.44* 0.18* 0 0.12* −0.16* −0.01 0.19* 1.00

ROE −0.02 −0.08* 0.07* 0.01 −0.10* 0 0.04* −0.03 0.01 −0.02 0.15* −0.10* 1.00

Board size −0.04* 0.02 −0.05* 0.08* 0.09* −0.02 0.08* 0.04* −0.11* −0.59* 0.16* 0.02 0.05* 1.00
Institutional 0.06* 0.06* −0.06* 0.03* 0.02 0.08* 0.07* 0.02 −0.01 −0.01 0.09* 0.11* 0.11* 0.03 1.00

Is_Chairman_Family −0.01 −0.29* 0.28* −0.19* −0.14* −0.06* 0.03 −0.07* 0.10* 0.03* 0.04* −0.32* 0.09* −0.02 −0.02 1.00

Patent application 0 0 0.01 0.06* 0.10* 0.04* 0.08* −0.03 0.04* 0.02 0.23* 0.01 0.10* 0.07* 0.01 −0.05* 1.00
Family CEOs −0.04* −0.18* 0.20* 0.01 0.01 −0.07* 0.05* −0.03* −0.11* −0.02 0.03* −0.02 0 0.02 −0.03* 0.18* −0.02 1.00

Ultimate ownership −0.09* −0.19* 0.23* 0.01 −0.15* −0.05* −0.03 −0.08* 0.08* 0.03* 0.08* −0.40* 0.19* −0.06* −0.15* 0.18* 0.04 0.03* 1.00

Note: *Shows significance at the 0.01 level.
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projects. MCFFs have a significant negative effect on R&D with the moderating role of CEO compensation, which supports 
hypothesis H4. With the moderation of CEO compensation, willingness changed from positive to negative for R&D 
investment, supporting studies that indicate CEO compensations are sensitive in family firms, especially towards R&D 
investment.24

Table 5 Regression Results Without Moderation

Tobit Tobit OLS OLS

M1 M2 M3 M4

Variables R&D R&D R&D R&D

Lone controller family firms (LCFFs) −0.00436* −0.00437*

(0.00223) (0.00223)

Multi-controller family firms (MCFFs) 0.00382** 0.00478**
(0.00222) (0.00241)

Leverage −0.03050*** −0.03120*** −0.03050*** −0.03100***

(0.00662) (0.00685) (0.00866) (0.00788)
NOB_meetings 0.00044 0.00043 0.00044 0.00056

(0.00030) (0.00031) (0.00032) (0.00038)

CEO_tenure 0.00018 0.00020 0.00018 0.00002
(0.00033) (0.00034) (0.00032) (0.00033)

CEO overconfident 0.00257 0.00334 0.00254 0.00222

(0.00211) (0.00217) (0.00224) (0.00241)
CEO_duality −0.00121 −0.00183 −0.00120 −0.00070

(0.00218) (0.00224) (0.00188) (0.00226)

Ind_director ratio 0.04020* 0.02680 0.04020** 0.01720*
(0.02150) (0.02230) (0.01830) (0.01980)

Size 0.00408*** 0.00379** 0.00407** 0.00364*

(0.00157) (0.00163) (0.00198) (0.00185)
Firm age −0.00037 −0.00038 −0.00036 −0.00018

(0.00031) (0.00032) (0.00029) (0.00030)

ROE −0.01880 −0.02000 −0.01880** −0.02810***
(0.01250) (0.01290) (0.00861) (0.01020)

Board size −0.00157** −0.00221*** −0.00156* −0.00200*

(0.00079) (0.00069) (0.00089) (0.00111)
Institutional −0.00009 −0.00007 −0.00009 −0.00007

(0.00017) (0.00018) (0.00022) (0.00015)

Is_chairman_family −0.00649*** −0.00641** −0.00646** −0.00574*
(0.00247) (0.00258) (0.00311) (0.00307)

Patent application −0.00001 0.00001 −0.00001 −0.00001

(0.00002) (0.00002) (0.00001) (0.00001)
Family CEOs −0.00620 −0.00696 −0.00620*** −0.00737***

(0.00410) (0.00428) (0.00188) (0.00182)

Ultimate ownership −0.00018*** −0.00018** −0.00018* −0.00022**
(0.00007) (0.00007) (0.00009) (0.00009)

Constant −0.05740* −0.04600 −0.05730* −0.04310

(0.03460) (0.03540) (0.03100) (0.03090)
Observation 4157 3984 4135 4078

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
R-squared 0.135 0.120

Notes: This table provides the coefficient estimates from the regression model in (10) estimated by pooled OLS. 
Robust standard errors are in parentheses ***, **, and * indicate P < 1%, 5%, and 10%, respectively.
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Table 6 Regression Results with Moderation

Tobit Tobit OLS OLS

M5 M6 M7 M8

Variables R&D R&D R&D R&D

Lone-controller family firms −0.07840* −0.09430*

(0.04150) (0.04900)

Multi-controller family firms 0.07810* 0.09320*
(0.04150) (0.05170)

CEO pay −0.00320 0.00232 −0.00339 0.00308

(0.00228) (0.00272) (0.00207) (0.00413)
Lone-controller family firms*CEO pay 0.00602** 0.00728*

(0.00330) (0.00396)

Multi-controller family firms*CEO pay −0.00595** −0.00706*
(0.00330) (0.00416)

Leverage −0.02800*** −0.03090*** −0.03140*** −0.02760***

(0.00716) (0.00725) (0.00859) (0.00858)
NOB_meeting 0.00056* 0.00051 0.00043 0.00055

(0.00032) (0.00033) (0.00034) (0.00035)

CEO tenure −0.00005 0.00002 −0.00005 −0.00001
(0.00035) (0.00036) (0.00037) (0.00036)

CEO Overconfident 0.00525** 0.00438* 0.00440* 0.00448*

(0.00222) (0.00226) (0.00243) (0.00251)
CEO duality −0.00148 −0.00163 −0.00105 −0.00083

(0.00229) (0.00234) (0.00193) (0.00189)

Ind_director_ratio 0.03150 0.03360 0.02020 0.03320*
(0.02320) (0.02340) (0.01790) (0.01870)

Firm size 0.00349** 0.00360** 0.00260 0.00373

(0.00169) (0.00177) (0.00242) (0.00257)
Firm age −0.00026 −0.00028 −0.00018 −0.00028

(0.00033) (0.00033) (0.00030) (0.00032)

ROE −0.00817 −0.01020 −0.00597 −0.00657
(0.01360) (0.01380) (0.00961) (0.00935)

Board size −0.00181** −0.00158** −0.00145 −0.00127

(0.00072) (0.00073) (0.00105) (0.00103)
Institutional shareholding −0.00002 −0.00005 0.00002 −0.00005

(0.00019) (0.00019) (0.00020) (0.00020)

Is_chairman_family −0.00671*** −0.00659** −0.00567* −0.00687**
(0.00260) (0.00270) (0.00331) (0.00332)

Patent application −0.00001 0.00001 0.00001 −0.00001

(0.00002) (0.00002) (0.00001) (0.00001)
Firm CEO −0.00633 −0.00666 −0.00625*** −0.00643***

(0.00429) (0.00446) (0.00187) (0.00192)

Owership consecration −0.00018** −0.00019** −0.00021** −0.00021**
(0.00007) (0.00007) (0.00010) (0.00009)

Constant 0.02690 −0.04480 0.01690 −0.06410
(0.04140) (0.04490) (0.03110) (0.04220)

Observations 3982 3976 3758 3832

Year Yes Yes Yes Yes
Industry Yes Yes Yes Yes

R-squared 0.067 0.101

Notes: This table provides the coefficient estimates from the regression model in (10) estimated by pooled OLS. 
Robust standard errors are in parentheses ***, **, and * indicate P < 1%, 5%, and 10%, respectively.
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Robustness
In Table 5, we applied the Tobit regression model for the main results and also applied the pooled OLS regression model 
for robustness. We found qualitatively similar outcomes. We again checked the robustness of the regression results which 
are presented in Table 7. We changed the R&D scale from the sale to assets and reran our main models. We found 
a qualitatively similar outcome.

With the moderating role of CEO compensation, LCFFs have a positive effect on R&D. However, MCFFs behave 
negatively towards R&D investment. For the purpose of robustness, we reran our results with a pooled OLS regression 
model, and the last two columns of Table 6 present the outcomes. Table 8 also presents the robust results, in first two 
columns, we changed the R&D scale from the sale to assets and reran our main models. We found qualitatively similar 

Table 7 Robust Regression Results Without Moderating Variables 
and R&D Scale Change Sale to Assets

R&D Assets R&D Assets

M9 M10

Variables R&D R&D

Lone controller family firms (LCFFs) −0.00086**

(0.00035)

Multi-controller family firms (MCFFs) 0.00060*
(0.00036)

Leverage −0.00445*** −0.00444***

(0.00114) (0.00114)
NOB_meetings 0.00012** 0.00011**

(0.00005) (0.00004)

CEO_tenure 0.00007 0.00006
(0.00004) (0.00004)

CEO overconfident −0.00036 −0.00036

(0.00032) (0.00031)
CEO_duality −0.00042 −0.00042

(0.00031) (0.00031)

Ind_director ratio 0.00508 0.00522
(0.00326) (0.00327)

Size 0.00011 0.00009

(0.00022) (0.00022)
Firm age −0.00001 −0.00002

(0.00004) (0.00004)
ROE −0.00146 −0.00142

(0.00169) (0.00172)

Board size −0.00028** −0.00028**
(0.00013) (0.00014)

Institutional 0.00001 0.00001

(0.00002) (0.00002)
Is_chairman_family −0.00042 −0.00040

(0.00037) (0.00037)

Patent Application 0.00001* 0.00001*
(0.00001) (0.00001)

Family CEOs −0.00170*** −0.00166***

(0.00030) (0.00030)
Ultimate ownership −0.00003*** −0.00003***

(0.00001) (0.00001)

(Continued)
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Table 7 (Continued). 

R&D Assets R&D Assets

M9 M10

Variables R&D R&D

Constant 0.00119 0.00091
(0.00467) (0.00471)

Observations 3935 4032

Year Yes Yes
Industry Yes Yes

R-squared 0.116 0.114

Notes: This table provides the coefficient estimates from the regression model in (10) 
estimated by pooled OLS. Robust standard errors are in parentheses ***, **, and * 
indicate P < 1%, 5%, and 10%, respectively.

Table 8 Robust Regression Results with Moderating Variables

R&D 
Assets

R&D 
Assets

Top Five 
Executive 

Pay

Top Five 
Executive 

Pay

M9 M10 M11 M12

Variables R&D R&D R&D R&D

Lone-controller family firms −0.01130** −0.00845**

(0.00563) (0.00367)
Multi-controller family firms 0.01310** 0.00997***

(0.00548) (0.00340)

CEO pay 0.00008 0.00099**
(0.00024) (0.00042)

Top five executive pay −0.00001*** −0.00001

(0.00001) (0.00001)
Lone-controller family firms* CEO Pay 0.00083*

(0.00045)

Multi-controller family firms* CEO Pay −0.00098**
(0.00044)

Lone-controller family firms* Top Five Exe 0.00001*

(0.00001)
Multi-controller family firms* Top Five Exe −0.00001*

(0.00001)

Leverage −0.00400*** −0.00427*** −0.03770*** −0.03250***
(0.00113) (0.00114) (0.00908) (0.00904)

NOB_meeting 0.00012** 0.00011** 0.00025 0.00038

(0.00005) (0.00004) (0.00035) (0.00033)
CEO tenure 0.00004 0.00005 0.00015 0.00012

(0.00004) (0.00004) (0.00032) (0.00032)

CEO overconfident −0.00003 −0.00043 0.00366 0.00266
(0.00033) (0.00030) (0.00233) (0.00226)

CEO duality −0.00037 −0.00040 −0.00184 −0.00152

(0.00030) (0.000311) (0.00196) (0.00190)
Ind_director_ratio 0.00841*** 0.00921*** 0.03140* 0.04290**

(0.00324) (0.00330) (0.0180) (0.0182)

(Continued)
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outcome. In the last two columns of Table 8, we changed the moderating variable, CEO compensation, to the top five 
executives’ pay and checked the robustness. The results are qualitatively similar.

Graphical Explanation of Moderating Effect
Figures 1 and 2 present the moderating role of CEO compensation. Figure 1 reports the moderating role of CEO 
compensation between LCFFs and R&D investment. The red line growing up means that LCFFs behave positively towards 
R&D investment with the moderating effect of CEO compensation and the blue line shows that other types of family firms 
have negative behaviours to R&D. Figure 2 reports the moderating role of CEO compensations between MCFFs and R&D. 
The red line going down means the behaviour of MCFFs has been moderated negatively by CEO compensations towards 
R&D investment. The blue line indicates that other types of family firms have positive behaviours toward R&D.

Discussion
Our hypothesis H1 showed significant results. LCFFs behave negatively towards R&D investment. LCFFs showed less 
willingness to invest in R&D. The behavioural agency theory suggested, family firms tend to be risk averse and are 
interested to secure jobs and family security, may be inclined to minimize R&D investment, as such investments reduce 
firm profitability. Moreover, the more decline rates of R&D investments may lead to lone controllers choosing short-term 
profitability and evading long-term R&D investments. However, when the family’s control or future progress is at risk, 

Table 8 (Continued). 

R&D 
Assets

R&D 
Assets

Top Five 
Executive 

Pay

Top Five 
Executive 

Pay

M9 M10 M11 M12

Variables R&D R&D R&D R&D

Firm size −0.00006 −0.00001 0.00375 0.00514**

(0.000249) (0.000243) (0.00231) (0.00238)
Firm age −0.00001 −0.00002 −0.00021 −0.00034

(0.00004) (0.00004) (0.00028) (0.00029)

ROE −0.00119 −0.00166 −0.01290 −0.01240
(0.00160) (0.00164) (0.00801) (0.00823)

Board size −0.00018 −0.00021* −0.00174** −0.00150*

(0.00011) (0.00011) (0.00088) (0.00087)
Institutional shareholding 0.00001 0.00001 −0.00001 −0.00002

(0.00002) (0.00002) (0.00022) (0.00022)

Is_chairman_family −0.00041 −0.00039 −0.00669** −0.00684**
(0.00038) (0.00037) (0.00323) (0.00320)

Patent application 0.00001* 0.00001* 0.00001 0.00001

(0.00001) (0.00001) (0.00001) (0.00001)
Firm CEO −0.00161*** −0.00161*** −0.00568*** −0.00631***

(0.00028) (0.00030) (0.00195) (0.00197)

Owership consecration −0.00004*** −0.00003*** −0.000205** −0.000187*
(0.00001) (0.00001) (0.00010) (0.00009)

Constant 0.00439 −0.01060* −0.04520 −0.08600**

(0.00534) (0.00586) (0.03770) (0.03860)
Observations 4182 3976 3789 37

Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
R-squared 0.115 0.118 0.086 0.141

Notes: This table provides the coefficient estimates from the regression model in (10) estimated by pooled OLS. Robust standard errors 
are in parentheses ***, **, and * indicate P < 1%, 5%, and 10%, respectively.
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family firms can change behaviours.13,55,56 May be the lone controller do not have professional qualification.95 As 
a result, LCFFs did not invest in high-risk projects due to information asymmetry. This study demonstrates that in LCFFs 
the controller did not trust other family members and made decisions solely. They are willing to invest in short-term, not 
long-term (riskier), projects. The high ownership concentration offers decision power (ability) and incentives (will-
ingness) on the basis of the broader prospect. According to Zulfiqar and Hussain94 shareholders can exercise their 

Figure 1 Moderating effect of CEO pay on LCFF-R&D investment.

Figure 2 Moderating effect of CEO pay on MCFF-R&D investment.
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statutory rights in strategic decision-making of a company due to ownership structure concentration. In family firm 
research, this is the one contribution of this study. Family owners are able to encourage more effective R&D investment 
than non-family owners because they stay with the company for a longer period of time and are therefore more 
committed to their employees and organisation.96 Lone controller family firms (LCFF) are more willing to invest in long- 
term projects and multi-controller family firms (MCFF) show less willingness to invest in the risky projects.95 Our results 
show that LCFFs and MCFFs rights intend to protect their socio-emotional wealth and engage in non-economic 
activities. Family owner (CEO) is more willing to invest in long-term projects.

Table 5 indicates that MCFFs invest in long-term projects. When multiple family members are the controllers, they 
are more willing to invest in R&D. In this way, hypothesis H2 contradicts the behavioural agency theory, because the 
behavioural phenomena argued that the family firms are risk-averse and avoid investing in long-term risky projects. This 
is the contribution of the study. Previous studies used the agency theory and considered ability and willingness in family 
firms.38,39,97,98 We demonstrated that family firms have only ability, and willingness depends on behaviour, attitude, and 
objectives (financial or non-financial). Additionally, family firms have non-economic objectives to protect socio- 
emotional wealth and make family-oriented decisions accordingly.99,100 Therefore, willingness predicts the behaviour 
of family firm controllers. Unlike other studies, we followed the “ability and willingness” framework of De Massis et al1 

on different types of Chinese family firms (see Appendix-A). To explore the differentiated effects of ability and 
willingness of firms, many scholars have adopted the framework of De Massis et al. This method explains that all the 
firms have the ability, but the willingness to do may vary due to different firm characteristics. The sign of regression 
output shows the willingness of the firm (see Appendix-B). This similar approach has been adopted by many studies such 
as those of Bozec and Di Vito and Debellis et al.17,101

Considering hypothesis H2, family firms have non-financial incentives102 when they have ability (discretion power), 
and the agency theory does not consider this critical limitation. When the short-term and accrual-basis earnings declined 
and debt violates contract, family firms use non-financial incentives to protect family and firms’ reputations. Family firm 
controllers avoid myopic R&D investment and invest in the long-term projects to care for minority shareholders.103 

Moreover, when the family firm objectives lead to long-term goals, strategic time horizons lengthen and controllers 
become less risk-averse and increase investment in R&D.50 Furthermore, the study demonstrates that Chinese family- 
controlled businesses are heterogeneous with regard to risky investment.95 In this situation, controllers set goals that 
consider next generations.

Family firms are heterogeneous.38,104,105 The heterogeneity of family firms can be better understood through their 
governance mechanism. Many scholars have stated that the major source of heterogeneity in family firms lies in the 
nature of family involvement in governance, ownership and management. Miller etal38,104,105 also stated that family firms 
are not homogenous. Anderson and Reeb106 stated that family firm heterogeneity depends upon the combination of 
family and non-family members in the management. These scholars also suggested that family firm performance also 
largely depends on whether the CEO of the firm is a family member or non-family. As evident from previous discussion 
that governance is one of the fundamental sources of family firm heterogeneity, Chrisman107 further stated that 
governance in a family firm either originates from inside or outside the organization through formal and informal 
mechanisms.

Here, no other family member controls the activities; therefore, LCFFs can take R&D investment decision without 
any hindrance. LCFFs may have longer-term decision-making than the multi-controller family firms (MCFFs) and non- 
family-controlled firms. Previous study evidenced that lone-founder-controlled family firms have positively influenced 
the R&D investment willingness.108 Businesses analyse and predict the risk rate before investment in R&D and should 
have patience and could bear uncertainty.109

The results in Table 3 show that the lone-controller family firms R&D investment ratio (1.14%) is higher than the 
multi-controller family firms (0.86%) this difference is statistically significant. LCFF are investing a larger percentage 
of their budget for innovation input as compared to multi-controller family firms. Surprisingly, the regression 
outcomes indicate that an increase of lone-controller family firms decreases R&D investment by 0.0334%. This 
decrease in investment is may be due to the lack of professional qualification or an unprofessional team of the lone 
controller.
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However, MCFFs have less budget than LCFFs. This means that the MCFFs make important decisions by consensus. 
Therefore, we predict that controllers make investment decisions in long-term risky projects based on professional 
qualifications and experience as well as analytical judgments of the market information.

CEO compensation renewed willingness towards R&D investment of LCFFs. With the moderating effect of CEO 
compensation, LCFFs are more willing to invest in long term risky projects. A CEO, whether or not a member of the 
family with professionalism and acquired compensation, might act for the welfare of the family firm reputation and for 
minority shareholders. Usually, good compensation packages are used for the motivation of executives.35 The prior study 
explored that if the compensation structure of CEOs is based on the R&D investments, it helps in value-enhancing22,24 

discovered that the positive influence of R&D investment on the proportion of CEO compensation is attributed to a long- 
term earning in family-controlled firm.

MCFFs have a statistically significant negative impact on R&D, with CEO remuneration acting as a moderating, 
which supports hypothesis H4. The moderation of CEO remuneration resulted in a shift from a positive to a negative 
attitude towards R&D investment, corroborating research that has found that CEO compensation in family businesses, 
particularly in relation to R&D investment, is sensitive.24 Our hypothesis supports the behavioural agency theory with the 
moderating role of CEO compensations that outline how family firms are risk-averse and do not want to invest in long- 
term risky projects. As there are three types of CEO in family firms, they should have different behaviours, attitudes, and 
willingness towards R&D investment. Prior studies established that CEO compensations are 13% lower in MCFFs and 
56% higher when the CEO is the lone controller.110 To protect the SEW may affect the R&D investment.111 The 
relationship between family businesses and innovation is negatively moderated by CEO pay, which must be seriously 
handled to decrease agency costs.112

Sometimes the undiversified nature of family ownership may motivate family owners to maintain control and pay less 
to CEOs. As a result, CEOs do not have the motivation to invest in long-term risky projects. Many large shareholders are 
family owners who hold an undiversified investment portfolio and attempt to carry the risk themselves.24

Conclusion
Using data for 2011–2020 compiled by the Chinese Stock Market & Accounting Research (CSMAR) database, this 
study investigated the behavioural phenomena of family firms on R&D investment and explored that family firms 
are heterogeneous. To the best of our knowledge, this is the first study to categorize family firms with unique 
ownership characteristics between lone-controller family firms and multi-controller family firms. We described our 
findings using the particularistic behaviour model of family firms.1 We proved that family firms’ types behave 
differently regarding R&D investment. According to our findings, family businesses should maintain their invest-
ment in R&D in order to increase their firm’s higher value. We investigated the R&D investment behaviour of lone 
controller family firms and multi-controller family firms, with CEO compensation playing a moderating role. This 
study adds to the research evidence on the family business and governance by providing a comprehensive under-
standing of family firm control types as well as CEO compensation influence on R&D investments in the emerging 
economies.

We concluded that LCFFs without family members (H1) are less willing to invest in R&D and multi-controller family 
firms with family members (H2) have a positive behaviour toward R&D investment. The moderating role of CEO 
compensation deviates the willingness and behaviour to invest in R&D. Different CEO types have different behaviours. 
We concluded that, with the moderating role of CEO compensation, LCFFs have positive behaviour towards R&D 
investment and MCFFs have negative behaviour.

Practical Implications
This study has several practical implications. This study has important implication for firm owners/controllers as it 
demonstrates that controlling rights are very crucial for determining the R&D investment behaviour of LCFFs and 
MCFFs. The findings suggest that the family control firms engage in protecting socio-emotional wealth, which decrease 
the willingness to invest in R&D. Nevertheless, for Chinese MCFFs, hypothesis H2 contradicts the behavioural agency 
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theory, even when these firms suffer unusual conditions. Moreover, LCFFs with the moderating role of CEO compensa-
tions contradicts the behavioural agency theory.

Family firms are predominant worldwide, and several countries’ economic growth depends on them. This study 
shows that setting CEO compensations packages is important for performance and continuous innovation of firms. This 
study will help investors in knowing which type of family firms are willing to invest in R&D. Innovation in family firms 
plays a vital role in economic growth. The only way for family firms to enhance value is by investing in R&D.

Limitations and Future Recommendations
This work has few limitations that offer future research opportunities. Firstly, this study has focused on Chinese family 
firms only. Secondly, the family firms can be categorized on the basis of different characteristics, whereas in the current 
study, family firm types have been considered on the basis of controlling rights. With respect to controlling rights, family 
firms are categorized into three categories. However, the researcher has considered only two types due to the study 
objectives and requirements. In this study we have used data from 2011–2020 due to non-availability of data for the latest 
years. Furthermore, researchers are also encouraged to compare the results of the current study with non-family firms and 
state-owned firms.
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