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Abstract

The Pooled OLS model is used to analyze whether governance structure such
as family ownership, management, and control can actually influence R & D
investment in Chinese family firms by application of the listed companies
from the CSMAR database. After controlling for size, debt, age, profitability
and growth, the positive impacts of family ownership and family manage-
ment on R & D and the negative impact of family control on R & D are
found. The other research question explored is whether the moderating ef-
fects of institution environment exist in the sample. Institution environment
variable and its intersection terms with governance structure are added to the
models respectively. Meanwhile, the positive impacts of family ownership and
family management on R & D are weaker while the negative impact of family
control is weaker provincially in a better institution environment. Regarding
the institution environment itself, it shows a consistent positive impact on R
& D investment. Meanwhile a substitution effect between the institution en-
vironment and the family governance structure is found.
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1. Introduction

R & D investment is considered as the fundamental decision in firms’ innovation
around the world [1]. It advances product, technology and then helps firms to be
more market competitive and profitable [2] [3]. Because of the important role of
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R & D investment to firms’ innovation, main stream of R & D investment stu-
dies have examined the determinants of firm’s R & D investment. The factors
that can influence firm’s R & D investment include but not limited to industry
choice [4], firm size [5] [6], firm strategy [7] [8] , CEO characteristics [3] [4] and
firm’s financial status [9] [10]. The most complicated but important determinant
of R & D investment is firm governance structure since it links R & D invest-
ment to agency problems [1].

Existing literatures have noticed the impact of firm ownership types [11],
ownership concentration [12] and board independence [13] on R & D invest-
ment in normal firms. However, given the fact that family firms are dominant in
most economies in the world today, especially in Asian countries [14] [15] and
family business studies have verified the great contribution of family firms to
innovation and economic growth [16], whether the governance structure can
actually affect R & D investment in family firm is still short of research. Moreo-
ver, governance structure in family firm varies in modes of family involvement.
Although previous studies point out major governance characteristics in family
firm are family ownership [15] [17], family management [18] and family control
[19], they fail to clarify these concepts and there is no complete analysis includ-
ing all three dimensions in family firm. Additionally, institution environment
deserves more attentions for investigating the impacts of family ownership,
management and control on R & D investment of family firms. Steier (2009) and
Liu et al (2012) indicate that family firms have different operation strategies
under different institution environments [20] [21].

Chinese economy currently shows a huge demand for studies about R & D
investment in family firms. After 2004, more state owned enterprises have been
turning to be family firms since private ownership has higher incentive to inno-
vate and develop. Due to the comparative advantage in cheap production factors
such as labor and land, Chinese family firms transfer from manufacturer to in-
novator in the future and improve governance quality. Furthermore, as a transi-
tion economy, the institution development in China has significant regional dif-
ference. Specifically, southeastern area and coastal provinces in China have built
better institution systems, such as effective government intervention, stronger
legal protection and enforcement and available financial market accessibility.
The regional disparity in institution environments may play a key role on family
firm strategic actions like R & D investment.

Opverall, this paper contributes to the literature by investigating the impacts of
governance structure on R & D investment in Chinese family firms. First I use
family ownership, management and control to provide clear dimensions of fam-
ily involvement in governance structure. Then I develop the hypothesis by
matching family ownership, management and control with R & D investment
through agency theory. There are two agency problems documented here. The
leading one is principal-agent conflicts between owner (the principal) and man-
ager (the agent) [22]. Long term oriented owner prefers to invest more on R & D

for high expected future benefits and gaining more external monitoring by the
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market to reduce managers’ opportunistic behaviors. The alternative agency
problem is controlling-minority shareholder conflicts, also be called princip-
al-principal conflict [23] [24] [25] [26]. Given the facts that family controlling
shareholder may takes advantage of the controlling position to extract private
benefits from minority shareholders, minority shareholders may discount and
refuse to invest in R & D proposed by family controlling shareholder. Dispersed
ownership has a larger propensity to cause principal-agent conflict while con-
centrated ownership increases the likelihood of principal-principal conflict in R
& D investment. Based on 4773 Chinese listed firm data from 2004 to 2012, the
estimation results show that family ownership and family management have a
positive impact on R & D investment; on contrary, family control has a negative
impact on R & D investment.

This paper further explores the moderating effects of institution environment
by adding the marketization index of 31 provinces in China to the regression
models. The results indicate that better institution environment alleviates the
negative relationship between family ownership and R & D investment, and ve-
rifying that better institution environment reinforces family management’s posi-
tive influence on R & D investment. At last, our evidence supports that the nega-
tive relationship between family control and R & D investment is weaker for
firms in regions with better institutions environment.

The rest of this paper is organized as follows. Section 2 develops hypothesis on
the impact of family ownership, management and control on R & D investment
in Chinese family firms; then develop the hypothesis of the moderating effects of
institutions environment. Section 3 describes the data selection, variable defini-
tions. Section 4 is empirical methods, descriptive statistics and regression results.

Section 5 is conclusion.

2. Hypothesis Development

Based on Section one, I propose the competing hypotheses on the relationship
between family ownership and R & D investment as follows:

Hla: Family ownership has a negative impact on R & D investment.

H1b: Family ownership has a positive impact on R & D investment

H2a: Family management has a positive impact on R & D investment.

H2b: Family management has a negative impact on R & D investment.

H3: Family control has a negative impact on R & D investment.

H4a: The negative relationship between family ownership and R & D invest-
ment is weaker for firms in regions with better institutions environment.

H4b: The positive relationship between family ownership and R & D invest-
ment is weaker for firms in regions with better institutions environment.

H5a: The positive relationship between family management and R & D in-
vestment is weaker for firms in regions with better institutions environment.

H5b: The negative relationship between family management and R & D in-
vestment is weaker for firms in regions with better institutions environment.

H6: The negative relationship between family control and R & D investment is
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weaker for firms in regions with better institutions environment.

3. Research Design
3.1. Data

The sample has two data sources. One source of data is from China Stock Mar-
ket & Accounting Research (CSMAR) Database. The data covers Shanghai and
Shenzhen stock exchanges between 2004 and 2012. First, I directly extract stock
code, report date, total assets, listed date, total debt, return to asset ratio, sales
growth rate, total employees, location, industry, total share outstanding and
family ownership. Then, sample family firm with a family member as the CEO is
coded as 1, and 0 otherwise; family firm with a pyramid structure is coded as 1,
and 0 otherwise. At last, check the year books of those sample family firms one
by one to see if they have R & D investment data because R & D investment data
is not a mandatory data for public disclosure. After the above three steps, 4773
family firm observations are recorded. The other source of data is province
marketization index data from Fan et al, (2011). However, the available data
only covers from 2004 to 2009. Given the fact that 2010, 2011 and 2012 data
counts for about 55% of sample family firms and it would be a big loss to drop
them, I use ARIMA models and 2004 to 2009 marketization index data to fore-
cast the data for 31 provinces in China from 2010 to 2012. The forecast is not
reported here but available for inquiry. The target data set of this paper is finally
generated by matching the marketization data with family firm data by provinces.

3.2. Variable Description

R & D intensity is dependent variable in regression models. It’s measured as the
ratio of R & D expenditures to the total assets following the standard analysis. In
this paper, three independent variables, family ownership, family management
and family control, are discussed. Family ownership is the number of shares held
by family members divided by the total shares outstanding. Family management
is a dummy variable which is coded as 1 if a family member as the CEO, and
otherwise. Family control is a dummy variable as well, coded as 1 if the firm has
a pyramid structure and otherwise.

Five control variables and one moderator are considered in this paper. Firm
size is controlled and measured as the logarithm of the number of employees.
Debt is controlled and measured as the ratio of total debt to total assets. Age is
measured as the logarithm of the years that family firm had been in existence.
Profitability is measured as return on assets. Growth is measured as percentage
annual growth of sales. Moderator is institution environment which is measured

as marketization index for 31 provinces.

4. Empirical Analysis and Results

4.1. Descriptive Statistics

Figure 1 shows sample family firm numbers in different years. From percentage
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Cumulative |5.15% 11.44% 18.21%25.71% 34.93%45.23%57.78% 76.51% 100%
Firmnumber| 246 300 323 358 440 492 599 894 1,121

Figure 1. Statistical example of sample family firm numbers in different years.

perspective, quantity of family firm in my sample gradually goes up as time
passes. Family firms in 2004 which counts for 5.15% is the minimum group
while the ones in 2012 which counts for 23.49% is the maximum group. From
cumulative perspective, seven years sample group from 2004 to 2010 only counts
for 57.78% of total sample size. Year 2011 and 2012 samples take a large weight,
almost 45%. In addition, family firm numbers are not graphed in Figure 1 but
reported underneath. It clearly presents an upward trend of family firm numbers
across years.

Figure 2 illustrates the industry distribution of sample family firms. Industry
C which counts for 64.8% of sample size has the largest group of family firms
conducting R & D investment. Industry G which counts for 9.74% takes the
second place. Industry J, M and H, count for 5.49%. 5.24% and 4.57% respec-
tively, also take considerable weights in my sample. Industry D, B and L, count
for 0.78%, 0.69% and 0.65% respectively, are the bottom three industries which
have the minimum family firms investing R & D.

Table 1 describes the province ranking of family firms conducting R & D in-
vestment. Guangdong, Zhejiang and Jiangsu, which are southern provinces and
considered as the most developed areas in China, rank top three in family firm
numbers while Guizhou, Ningxia and Qinghai, which are located in inner land
and known as provinces of poverty, hold the bottom three. Top three provinces
count 43.6% of total family firms. On contrary, bottom three provinces only
count 1.6%. There is a huge gap between inner land provinces and southern
provinces in family firm numbers conducting R & D investment.

Table 2 presents descriptive statistics and measures of all variables. The aver-
age R & D intensity of sample family firms is 0.0183. Family firms also hold 36%
in average ownership. It’s expected that about 65% family firms have family
CEO and 76% family firms have pyramid structures. For control variables, aver-

age firm size is about 610 employees and average firm age is about 13 years
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Figure 2. Industrial distributions of sample family firms.

Table 1. Province distributions of sample family firms.

Province Rank Family Firm numbers Percentage Cumulative
Guangdong 810 17.0 17.0
Zhejiang 742 15.6 325
Jiangsu 527 11.0 43.6
Shandong 259 5.4 49.0
Shanghai 235 4.9 53.9
Beijing 229 4.8 58.7
Sichuan 215 4.5 63.2
Fujian 187 39 67.1
Hubei 183 3.8 71.0
Anhui 127 2.7 73.6
Liaoning 125 2.6 76.2
Hunan 117 2.5 78.7
Henan 91 1.9 80.6
Hainan 86 1.8 82.4
Jilin 85 1.8 84.2
Hebei 84 1.8 85.9
Guangxi 70 1.5 87.4
Xinjiang 63 1.3 88.7
Heilongjiang 59 1.2 90.0
Gansu 50 1.1 91.0
Neimeng 50 1.1 92.1
Chongqing 50 1.1 93.1
Shaanxi 45 0.9 94.1
Xizang 45 0.9 95.0
Shanxi 42 0.9 95.9
Tianjin 42 0.9 96.8
Yunnan 41 0.9 97.6
Jiangxi 37 0.8 98.4
Guizhou 33 0.7 99.1
Ningxia 25 0.5 99.6
Qinghai 19 0.4 100.0

31Provinces Total 4773 100
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Table 2. Statistics and measures of variables.

Variables Type N Mean SD Measurement

measured as the ratio of
Dependent .
RD . 4773 0.0183  0.0317 R & D expenditures
Variable
to the total assets
X measured as the number of shares
Family Independent

4773 0.3609  0.1518  held by family members divided

hi Variabl
Ownership ariable by the total shares outstanding

family firm with a family member

Famil Ind dent
amy NOCPENCent 4773 06539  0.4758  as the CEO is coded as 1,
Management Variable .
and 0 otherwise [19]
family fi ith id
Family Independent amty 1rr.n with a pyrami
X 4773  0.7637  0.4249  structure is coded as
Control Variable .
1, and 0 otherwise [19]
Institution Moderator 4773 9.1722  2.0667 measured as marketization index
. Control measured as the logarithm
Size . 4773 7.0476  1.2318
Variable of the number of employees
Control measured as the ratio of total
Debt i 4773 0.4526  0.2786
Variable debt to total assets
measured as the logarithm
Control .
Age . 4773 2.5779  0.3494  of the years that family firm
Variable . .
had been in existence [16]
. Control
Profitability . 4773 0.0487 0.0761 measured as return on assets
Variable
Control measured as percentage
Growth . 4773 0.2361 1.0176
Variable annual growth of sales

(these two numbers are reported in logarithm form in Table 2). Average debt is
0.2786, average profitability is 0.0761 and average growth 1.02%. Average mar-
ketization index, marked as institution, is 9.1722 for 31 provinces in China. Ta-
ble 3 reports the correlations of variables used for my analysis. Family owner-
ship and family management turn to be positively correlated with R & D while
family control has a positive one. They provide some indications for the direc-
tions of hypothesized impacts. The correlation between family ownership and
family management is positive and relatively strong as expected. The results that
profitability is positively correlated with R & D and debt, age and growth are
negatively correlated with R & D are also consistent with intuition. However,
size is uncorrelated with R & D in my sample. I find that multicollinearity is not
a big issue for my sample and I could add intersection terms to my following re-

gression model.

4.2. Regression Results

1) The Impacts of Family Ownership, Management and Control on R & D
Investment.

Table 3 demonstrates the results of three models which discuss the impacts of
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Table 3. The impacts of family ownership, management and control on R & D invest-

ment.
Variables Model 1 Model 2 Model 3
0.007***
Family Ownershi
¥ ownership [2.72]
Family Management 0006
Y 8 [7.70]
—0.010%**
Family Control
[-10.70]
0.051%%* 0.049*%** 0.054*%%*
Constant
[8.74] [8.71] [9.64]
. —0.001*** —0.002%** —0.001**
Size
[-3.93] [-4.67] [-2.54]
Debt —0.024*** —0.023%%* —0.022%**
[-15.62] [-14.72] [~14.40]
—0.014%** —0.013%%* —0.012%**
Age
[-11.80] [-11.58] [-10.96]
. 0.008 0.008 0.008
Profitability
[1.44] [1.36] [1.45]
—0.001* —0.001** —0.001*
Growth
[-1.94] [-2.02] [-1.71]
N 4773 4773 4773
F-value 121.57 124.97 128.59
R Square 0.390 0.397 0.404
Adjusted R Square 0.387 0.394 0.401

Note: *, **, ***represent significant results associated with P < 0.1, P < 0.05, and P < 0.01.

family ownership, management and control on R & D Investment respectively.
All the models control for size, debt, age, profitability and growth and are esti-
mated by pooled OLS (fixed effects models are also estimated and obtained sim-
ilar results). In model 1, family management and family control are excluded
and the independent variable is family ownership. The regression result shows
that family ownership has a positive impact on R & D. Coefficient is 0.007 and
statistically significant (P < 0.01) so that H1b is supported. Model 1 also suggests
that size, debt, age and growth all have negative impacts on R & D under differ-
ent significance thresholds. The profitability is not significant in this model.
Model 1 explains 39% of R & D intensity differences between sample family
firms. In model 2, family management is the only independent variable. The re-
gression result supports H2a and suggests that family firm with family CEO in-
creases R & D intensity by 0.006. Similar results for control variables, size, debt,
age and growth all have negative impacts on R & D under different significance
thresholds, whereas insignificant impact of profitability. Model 2 explains 39.7%

of R & D intensity differences between sample family firms. In model 3, family
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control is the only independent variable. H3 is verified by model 3 regression
results. The R & D intensity in family firm with pyramid structure is less than
the complementary sets by 0.01. Similar results for control variables. Model 3
explains 40.4% of R & D intensity differences between sample family firms.

2) The Moderating Effects of Institution Environments

Table 4 presents the estimation results of moderating effects of institution en-
vironments. All the models control for size, debt, age, profitability and growth
and are estimated by pooled OLS. Institution and intersection term are added to
the model. Specifically, adding institution and institution * family ownership in

model 4 whose independent variable is family ownership. The result suggests

Table 4. The moderating effects of institution environments.

Variables Model 4 Model 5 Model 6
Family O hi 0.010%**
amily Ownershi
Y P (3.71]
Family Management 00077
i
v lanag [8.55]
—0.009***
Family Control
[-10.04]
0.039%** 0.041%* 0.042%*
Constant
[6.34] [6.83] [7.12]
o 0.001*** 0.001*** 0.001%**
Institution
[5.82] [4.72] [5.52]
o ) ) —0.015+**
Institution * Family Ownership
[-5.90]
o ) —0.006***
Institution * Family Management
[-5.26]
—0.006***
Institution*Family Control
[-5.37]
. —0.001*** —0.002%** -0.001**
Size
[-4.01] [-4.83] [-2.56]
—0.024** —0.023*** —0.022%**
Debt
[-15.50] [-14.62] [-14.35]
—0.014*** —0.013%** —0.013%**
Age
[-11.86] [-11.70] [-11.08]
0.007 0.007 0.007
Profitabilit
roriiy [1.19] [1.20] [1.23]
—-0.001** —-0.001** -0.001*
Growth
[-1.98] [-2.09] [-1.78]
N 4773 4773 4773
F-value 115.175 117.715 121.262
R Square 0.396 0.401 0.408
Adjusted R Square 0.392 0.398 0.405
Note: *, **, ***represent significant results associated with P < 0.1, P < 0.05, and P < 0.01.
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that family ownership has a significantly positive impact on R & D (0.01) and
such positive relationship between family ownership and R & D investment is
weaker for firms in regions with better institutions environment (-0.015). Add-
ing institution and institution*family management in model 5. Result shows
positive impact of family management on R & D (0.007) and such impact is
weaker under better institutions environment (—0.006). Finally, model 6 referred
to family control, includes institution and institution * family control. Contrary
to model 4 and model 5, model 6 presents the negative impact of family control
on R & D (-0.009) and such impact is weaker under better institutions envi-
ronment (—0.006).

In sum, H4b, H5a and H6 are supported by estimation results. It can be inter-
preted that the positive impacts of family ownership and family management on
R & D are weaker while the negative impact of family control is weaker in prov-
ince with better institutions environment. Regarding the institution itself, it
shows a consistent positive impact on R & D in mode 4, 5 and 6. For control va-
riables in three models, size, debt, age and growth all have negative impacts n R
& D under different significance thresholds, whereas insignificant impact of
profitability. Model 4, 5 and 6 can explain 39.6%, 40.1% and 40.8% R & D inten-

sity differences between sample firms respectively.

5. Conclusion

In this paper, two questions are investigated. One is whether governance struc-
ture can actually influence R & D investment in Chinese family firms. Related
hypotheses are proposed based on agency theory. The results provide some in-
sightful conclusions. Controlling for size, debt, age profitability and growth, we
find the positive impacts of family ownership and family management on R & D
and the negative impact of family control on R & D. Finally, realizing the expro-
priation nature of the family control, minority shareholders may discount and
refuse to invest in R & D proposed by family controlling shareholder. The other
research question explored is whether the moderating effects of institution envi-
ronments exist in my sample. Institution and intersection terms are added to the
models. Controlling for size, debt, age profitability and growth, the positive im-
pacts of family ownership and family management on R & D are weaker while
the negative impact of family control is weaker in province with better institu-
tions environment. The institution shows a consistent positive impact on R & D.
The result might be justified by the fact that family firms have higher propensity
to diffuse their share and hire non family CEO in better institution environment.
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