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ABSTRACT
After more than 40 years of opening the door to the outside
world, Chinese family firms have developed rapidly, but also
caused the problem of serious environmental pollution. The solu-
tion to the problem stems inevitably from the innovation in envir-
onmental protection technology. This means the environmental
investment of family firms determines whether the enterprise can
maintain sustainable development. However, Chinese family firms
have been going through a critical period of intergenerational suc-
cession. This study aims to use the data of Chinese Shanghai and
Shenzhen A-share listed family firms from 2013 to 2020 to study
the relationship between intergenerational succession of family
enterprises and environmental protection investment. We also
examine the moderating role of the two different types of external
environment – the government and the market. The regression
results of the Tobit model of the full sample and subsample show
that succession has a significant positive impact on family business
environmental investment, and this impact is more significant
in companies whose successors have overseas experience.
Environmental regulation will strengthen the positive impact of
succession on corporate environmental investment, while market
competition will weaken it. Based on the findings, we also discuss
policy recommendations. These findings are of great significance
to the green and sustainable development of family firms.
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1. Introduction

Green development is an important part of global environmental governance
(Maggioni & Santangelo, 2017). With the continuous development of economy, both
developed and developing countries are faced with the problem of environmental
degradation, which has aroused widespread concern in academia. Al-Mulali et al.
(2015) used the data of European countries from 1990 to 2013 and found that the
growth of GDP will increase CO2 emissions. The problem of environmental pollution
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is more prominent in developing countries: Farhani and Ozturk (2015) found that
the financial development of Tunisia was carried out at the expense of the environ-
ment, and there was a positive monotonic relationship between the country’s GDP
and CO2 emissions; Murshed et al. (2021) found that economic globalization and
urbanization in Argentina increased the country’s CO2 emissions; similarly, in devel-
oping Asian countries, Rehman et al. (2021a, 2021b, 2021c, 2021d) found that
Pakistan’s GDP growth, fuel imports, industrialization, population growth, and deep-
ening economic globalization have all contributed to the problem of environmental
pollution, which has led to ecological regression in Pakistan. As the largest developing
country in Asia, China is also facing the problem of environmental pollution.
According to the latest Environmental Performance Index 2020 (Wendling et al.,
2020) released by Yale University, China’s environmental performance index ranks
120th among 180 countries, which is below the average. Nearly 50% of the population
is in an unsafe air environment. Therefore, the coordination of the relationship
between economic growth and environmental protection has become one of the
major issues China faces. For this reason, the Chinese government has successively
promulgated a series of laws and regulations to strengthen the environmental protec-
tion of listed companies, such as the ‘Notice on Environmental Protection Inspection
of Listed Companies and Listed Companies Applying for Refinancing’, and ‘Guiding
Opinions on Strengthening Environmental Protection Supervision and Management
of Listed Companies’. There is no doubt that the implementation of these environ-
mental policies will provide a legal basis for environmental improvement.

On the other hand, enterprises play an important role in the sustainable environ-
mental governance system. They are not only the main force of economic develop-
ment, but also the main source of environmental pollution (Yang et al., 2012).
Therefore, increasing investment in environmental protection and actively reducing
environmental pollution are social responsibilities that enterprises should take upon
themselves. In the process of the transformation of China’s economic development
model, family businesses have been a force that cannot be ignored. The China
Statistical Yearbook 2018 (National Bureau of Statistics of China, 2018) shows that
Chinese family businesses account for nearly 80% of all private enterprises and play
an important role in gross national product, job creation, export trade and taxation
(Wang et al., 2016). At the same time, family businesses account for half of China’s
manufacturing industry and are the key supervision objects of environmental protec-
tion and pollution control. Therefore, the environmental decision of family compa-
nies plays a very important role in China’s green development strategy. The
traditional view is that compared with non-family businesses, family businesses tend
to be conservative (Kellermanns et al., 2012), and generally choose investments with a
relatively stable rate of return, so the willingness to invest in the environment is low.
On the other hand, there are also studies that show that, compared with non-family
businesses, family businesses pay more attention to non-economic goals, such as fam-
ily reputation and image, and pay more attention to the long-term development of
the company (Chrisman & Patel, 2012). This feature is consistent with the sustainable
development goals of environmental protection, so family businesses are more willing
to increase environmental investment.
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However, few studies analyze the environmental investment of family enterprises
from the perspective of intergenerational inheritance. Succession is a key factor to
distinguish family businesses from non-family businesses (Bennedsen et al., 2007). In
recent years, as the founders of Chinese family firms have reached retirement age and
most companies have entered a critical period of generational replacement, succession
has become a huge test facing Chinese family firms. According to the theory of
Socioemotional Wealth (SEW), when a family business is in the intergenerational
inheritance stage, the business tends to pay more attention to non-economic goals
and pursue the long-term survival of the family (Sharma et al., 2003), and environ-
mental investment can improve the long-term competition of enterprises. In addition,
succession often has a positive impact on the performance of social responsibilities of
family firms. This is because taking social responsibility can improve the social image
of enterprises and the legitimacy of successors, and help enterprises ride out the fluc-
tuation period of any leadership changes more smoothly (Dou et al., 2020).
Environmental investment is an important manifestation of a company’s environmen-
tal responsibility, so succession may increase the environmental investment of fam-
ily businesses.

Based on the above analysis, this paper selects the data of Chinese listed family
firms from 2013 to 2020 as a sample to empirically test the relationship between suc-
cession and family business environmental investment, studying the regulatory effect
of the two external environments of government and market on their relationship.

The possible contributions of this study are as follows. First, in the context of eco-
nomic transformation, China’s green development is an urgent problem to be solved,
and succession is a problem that Chinese family enterprises must face. This paper
takes the lead in exploring the relationship between the two, empirically tests the
impact of succession on family business environmental investment, which expands
the research scope of environmental investment influencing factors. Second, this art-
icle enriches the research literature on the economic consequences of family business
succession. The existing literature mainly focuses on research on corporate perform-
ance and innovation investment. This paper is based on the social responsibility per-
spective of environmental investment, which helps to fully understand the impact of
succession on family business decision making. Third, from the perspective of exter-
nal environment, we analyze the moderating effects of environmental regulation and
market competition in the relationship between succession and environmental invest-
ment, which provides new ideas for family enterprises to carry out environmental
investment and new empirical evidence for understanding how the external environ-
ment affects family enterprises’ decision making.

2. Theoretical analysis and research hypotheses

2.1. Succession and environmental investments of family businesses

The development of economy, the advancement of industrialization and the deepen-
ing of globalization have brought many environmental problems to the world today,
the most prominent of which is CO2 emission. To solve this problem, scholars have
carried out a series of studies. The effort is mainly divided into government and
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enterprise levels. The government level effort includes adopting new policies, improv-
ing the energy sector, and paying attention to alternative energy (Rehman et al.,
2021e, 2021f), and the existing studies have found that the development of renewable
energy can significantly promote the country’s GDP (Rehman et al., 2021g). At the
enterprise level, it is necessary to invest in environmental protection and continuously
improve environmental related technological innovations, so as to achieve sustainable
economic growth (Khan et al., 2022). Environmental investment is a special decision
that does not aim at economic returns (Farzin & Kort, 2000), and the investment
effect is often in terms of social rather than economic benefits. Compared with non-
family businesses, family businesses not only value economic goals, but also have a
strong desire to pursue non-economic goals. To explain this special phenomenon,
Gomez-Mejia et al. (2007) proposed the theory of SEW. They believe that the special
feature of family businesses is that they regard the increase and loss of SEW as an
important reference point for strategic decision-making. Furthermore, Miller and Le
Breton-Miller (2014) divided SEW into restricted and extended types, among which
restricted SEW tends to be short-term oriented, focusing on maintaining family con-
trol over the enterprise. The extended SEW tends to be long-term oriented, focusing
on maintaining the compatibility of corporate reputation with the interests of external
partners and guiding companies to attach importance to long-term development. So,
whether environmental investment will add SEW to the family becomes an important
judgment in corporate decision-making.

Family business in the stage of intergenerational inheritance pays more attention
to extended SEW (Chrisman & Patel, 2012), because succession is a clear expression
of the long-term orientation of family business, which guides family to pay attention
to the long-term survival of the business (Sharma et al., 2003). Although environmen-
tal investment will bring economic pressure to enterprises in the short term, it can
enable companies to increase clean-based innovations and reduce corporate environ-
mental costs (Li & Ramanathan, 2020), which is beneficial to the long-term develop-
ment of enterprises and consistent with the purpose of extended SEW. Moreover, the
long-term survival of the enterprise often requires the family to balance their own
interests with the internal and external stakeholders of the enterprise (Miller et al.,
2007), where the internal and external stakeholders include the government, partners,
and consumers. Enterprises that invest in environmental protection can experience a
reduction in pressure from the government to deal with pollution, and the corporate
image will be improved accordingly, achieving the effect of stabilizing partners and
attracting consumers. Therefore, out of the pursuit of SWE, family businesses in the
intergenerational inheritance stage will increase investment in environmen-
tal protection.

On the other hand, Chinese family businesses generally lack a clear intergenera-
tional succession plan, which makes the successor face the problem of insufficient
legitimacy when taking over the business (Wang & Wang, 2017). The legitimacy here
refers to the support of the company’s employees, management team, and the recog-
nition of stakeholders in the external environment, including the government, regula-
tory agencies, media, and the public. When the legitimacy of heirs is low, they
usually choose strategic change to show their ability and status, and obtain the
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support of key stakeholders of the enterprise. The common methods include portfolio
entrepreneurship, establishing political connections, etc. (Xu et al., 2015).
Environmental investment is also a kind of strategic choice that can establish legitim-
acy. This is because environmental investment is a decision that is beneficial to soci-
ety, so environmental investment is an act of social responsibility. Social
responsibility is helpful to improve the good relationship between enterprises and
stakeholders (Hillman & Keim, 2001) and help companies obtain legitimacy. At the
same time, improving the governance and maintenance of the environment by com-
panies can be recognized by the government and regulatory authorities, enhancing
the legitimacy of family business managers (Saiia et al., 2003). Therefore, out of the
pursuit of legitimacy, succession could positively affect the environmental investment
of family businesses.

To sum up, whether it is to increase family SEW or improve the legitimacy of cor-
porate heirs, family businesses in the stage of intergenerational inheritance will have
stronger motivation to increase environmental investment. So, we propose the follow-
ing hypothesis:

H1:With all other conditions unchanged, succession will have a positive impact on the
environmental investment of family businesses.

According to the ‘Forbes 2014 China Family Business Survey Report1‘, there are
two main models for family businesses to train heirs. One is the internal training of
the enterprise, so that the successor can be familiar with the various positions of the
enterprise and grow together with the enterprise. The second is to go abroad for
training, including studying and working abroad, then directly go to management
after returning home. Since local training allows heirs to be trained in the enterprise
for a long time, they can have a certain degree of legitimacy when they succeed
(Cabrera-Su�arez et al., 2001). However, heirs with overseas experience do not have
the conditions for long-term experience in the enterprise, and they are more likely to
have insufficient legitimacy when they succeed. Therefore, compared with the local
successors, the social recognition and government support brought on by environ-
mental investment will be more attractive to the successors with overseas experience.
Also, overseas experience can give the successor of the family business a broad inter-
national perspective and an advanced management model (Giannetti et al., 2015).
Enterprises in developed countries have basically completed the transformation from
a development model that destroys the ecological environment to a green develop-
ment model and have mature experience in the harmonious coexistence of environ-
mental protection and corporate development. Therefore, heirs trained overseas who
study and work in this environment will be more likely to accept the concept of
green environmental protection, instead of focusing on the short-term benefits of
consuming resources at the sacrifice of the environment. So, if the heir to the family
business has overseas experience, the willingness of the enterprise to increase environ-
mental investment will be stronger. In summary, we propose the follow-
ing hypothesis:

H2:The positive impact of succession on environmental investment will be more
significant in family businesses whose heirs have overseas experience.
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2.2. The moderating role of external environment

Strategic choice theory (Child, 1997) believes that the strategic choice of an enterprise is
dynamic and is often affected by the external environment. The external environment is
the soil for the survival and development of enterprises, which can provide conditions and
constraints for the business activities of enterprises. Therefore, the external environment is
very important to the healthy development of the family business and will affect the deci-
sion making of the business management. Among them, the two external environments of
government and market are important factors that affect the business activities of enter-
prises. For family business environmental investment, the external environment of the
government mainly refers to a series of environmental regulations promulgated by the
government, and the external environment of the market mainly refers to market competi-
tion. We discuss the mediating role of these two external environments in the relationship
between succession and environmental investment separately.

2.2.1. The mediating role of environmental regulations
Environmental regulation refers to the collection of measures formulated by the gov-
ernment for environmental protection (Farzin & Kort, 2000), which belongs to the
category of formal systems and has an important impact on regulating the environ-
mental behavior of enterprises. Environmental regulation is an important guarantee
for enterprises to carry out environmental protection, technological innovation,
energy conservation, and emission reduction (Kesidou & Demirel, 2012). With the
improvement of environmental regulation intensity, the legitimacy threats and oper-
ational risks faced by enterprises evading environmental responsibility also increase
(Barbera & McConnell, 1990). Higher legitimacy threats and operational risks will
inevitably affect the environmental investment decisions of family enterprises in the
stage of intergenerational inheritance. Therefore, we analyze the regulatory role of
environmental regulation from the following two perspectives.

First, environmental regulations will guide local governments to attach importance to
green GDP (Zhan & Dear, 2017), which will bring greater administrative pressure on
enterprises. According to the organizational legitimacy theory, if the behavior of an enter-
prise deviates from public expectations or legal requirements, the legitimacy of the enter-
prise will be threatened (Zimmerman & Zeitz, 2002). In the stage of intergenerational
inheritance, a family business itself has problems of insufficient legitimacy of successors
and fluctuation in organizational legitimacy. Therefore, in this sensitive period, family
businesses will be more willing to invest in environmental protection to cater to the local
government’s pursuit of green GDP, thereby alleviating the pressure on legitimacy.

Second, environmental regulations will increase the supervision of environmental
protection departments and the efforts of enterprises to evade environmental penalties.
As the supervision of environmental protection departments increases, companies that
evade environmental governance will find it difficult to survive. High fines and cessa-
tion of business for rectification will increase the business risk of the enterprise and
cause it to be unable to produce normally. Compared with ordinary enterprises, family
businesses in the intergenerational inheritance stage have obvious risk aversion prefer-
ences (Nordqvist et al., 2013). This is because there is uncertainty in succession
(Bennedsen et al., 2015), which will increase the operational risk of a family business.
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Therefore, family enterprises in leadership transition will choose to increase environ-
mental investment to avoid the potential risks brought by environmental regulation.

So, whether it is to alleviate the threat of legitimacy or to avoid business risks,
environmental regulation will strengthen the positive impact of succession on enter-
prise environmental investment. To sum up, we propose the following hypothesis:

H3:Environmental regulations will strengthen the positive impact of succession on
environmental investment of family businesses.

2.2.2. The mediating role of market competition
Although family businesses are more persistent in pursuing non-economic goals than
non-family businesses, family businesses are essentially the same as other businesses and
are aimed at maximizing benefits (Chua et al., 2018). Family businesses need to balance
economic interests with social environmental interests when making environmental
investments. In this regard, when a family business is in a period of succession while the
company faces fierce market competition, the conflict between economic interests and
social environmental interests will be more serious, which will obviously affect the rela-
tionship between succession and environmental investment in the family business.

In terms of resource allocation, fierce market competition will compress the profit
space of family businesses. Companies in such situations generally seek to reduce
costs to maintain their competitive advantage, rather than engage in their own cap-
acity building (Hodges et al., 2014). Family businesses will consume part of the eco-
nomic resources due to the uncertainty of succession, which will bring economic
pressure to the business. This will cause the family company to carefully consider any
investment decisions in the face of fierce market competition, thereby greatly reduc-
ing their willingness to invest in environmental protection. Since investors in the
equity market are generally not aware of the environmental protection activities, they
pay more attention to corporate financial performances. The fierce market competi-
tion will further increase investors’ attention to financial performance, so that invest-
ors will evaluate the ability of managers based on the profitability of the company
and judge whether to invest in the company (Almeida & Dalm�acio, 2015). In this
case, the management of family business must consider the preferences of investors,
so they will be conservative about environmental investment. Therefore, whether in
terms of resource allocation or for the sake of corporate performance, market compe-
tition will weaken the positive impact of succession on environmental investment of
family businesses. In summary, we propose the following hypothesis:

H4:Market competition will weaken the positive impact of succession on environmental
investment of family businesses.

3. Data and empirical methods

3.1. Sample and data sources

We selected the 2013-2020 Chinese Shanghai and Shenzhen A-share listed family
businesses as the initial sample for the study and used Anderson and Reeb (2003)
and Gomez-Mejia et al. (2007) for reference to the definition of family enterprises.
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The initial sample was screened as follows: (1) one or more family members were
stockholders; (2) one or more family members were officers or directors; and (3) one
or more family members held more than 20% of firm ownership. Then, the sample
was screened according to the following principles: (1) Eliminate companies whose
ultimate controller has changed; (2) eliminate companies in the financial and insurance
industries; (3) eliminate special treatment (ST) and �ST companies with abnormal
financial status; and (4) eliminate companies with incomplete information disclosure.
The final sample included 482 companies and 2676 years of cross-sectional data.

Environmental investment data came from ‘Corporate Social Responsibility
Reports’, ‘Sustainability Reports’ and ‘Environmental Reports’. Environmental regula-
tion data came from the ‘China Environmental Statistical Yearbook’ and ‘China
Statistical Yearbook’. The announcement of the successor of the family business as
CEO or chairman came from the Wind database, and the financial data came from
the CSMAR2 database. Public information that was not disclosed but may have
revealed family relationships was supplemented by manual collection.

3.2. Measurement of the variables

3.2.1. Explained variable
Environmental investment: Referring to the study of Tang et al. (2013), the indicator
we set was the scale of enterprise environmental investment (EI), which was meas-
ured by the ratio of environmental protection investment to average total assets. This
kind of measurement can effectively reduce the impact of enterprise scale on environ-
mental investment.

3.2.2. Explanatory variables
Succession: Following Fan et al. (2012) definition of family business succession, we
used the heir as the chairman or CEO of the company as a symbol of succession.

Training method of successor: If the successor of the family business has had over-
seas experience (studying abroad or working), the index Oversea was 1, otherwise 0.

Environmental regulations: We referred to the research of Lanoie et al. (2011), and
used the ratio of regional environmental pollution control investment to regional
GDP to measure the environmental regulation (ER). The larger the index, the higher
the intensity of regional environmental regulation.

Market competition: We learned from the common practice of existing research
and used the Herfindahl index conversion for measurement. The Herfindahl index
refers to the sum of the square of the share of each market competitor in an industry,
and the calculation formula is:

HI ¼
XN

i¼1
ðSi=SÞ2 Where N is the number of listed companies in the industry, Si

is the operating income of company i in the observation year, and S is the total oper-
ating income of the industry in the observation year. HI is an indicator in the oppos-
ite direction, and the larger the index, the higher the market concentration and the
less intense market competition. In this paper, this value was converted, and HHI ¼
1-HI was used to measure market competition. The greater the HHI index, the
greater the market competition.
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3.2.3. Control variables
To reduce the endogenous problems caused by missing dependent variables, referring
to the research of Miller et al. (2007) and Xu et al. (2019), we controlled three types of
variables. The company characteristic variables were company size (Size), company age
(Age), asset liability ratio (Lev), profitability (ROA), and cash holding level (Cash). The
personal characteristics variables of entrepreneurs were the gender (Male), education
level (Edu), and political connection (Pc) of the actual controller of the enterprise.
Corporate governance variables were the proportion of independent directors (Inde)
and the proportion of family shareholding (FamHold). In addition, we also controlled
for the year (Year), province (Province), and industry (Industry) of the sample compa-
nies. The definitions and value descriptions of variables are shown in Table 1.

3.3. Descriptive statistics

Table 2 shows the descriptive statistics of the variables. The results show that the
average value of environmental investment (EI) was 0.012. The environmental invest-
ment scale of family businesses was relatively low, which shows that environmental
investment has not received much attention in many family companies. The smooth
transformation of China’s economic development model requires the support of fam-
ily companies, so how to stimulate the environmental protection enthusiasm of compa-
nies has certain research value. The mean value of intergenerational succession (Suc) was
0.452, indicating that the second generation of 45.2% of the sample companies had been

Table 1. Definitions of variables.
Variables Definition

EI Environmental investment/average total assets
Suc Dummy variable that equals 1 if the heir (including the founder’s child, daughter-in-law

or son-in-law) is the chairman or CEO of the company and 0 otherwise
Oversea Dummy variable that equals 1 if the successor of a family business has overseas

experience (study abroad or work) and 0 otherwise
ER Investment in regional pollution control/Gross regional product
HHI 1- Herfindahl Index
Size Natural logarithm of the company’s total assets
Age Natural logarithm of the difference between the observation year and the company’s

listing year
Lev Total liabilities of the company in the current year/the book value of the company in the

current year
ROA Net profit/average net assets
Cash Monetary fund balance/average total assets
Male Dummy variable that equals 1if the actual controller of the enterprise is male and

0 otherwise.
Edu The educational background of the actual controller of the enterprise is scored 1–6

according to elementary school, junior high school, high school (or technical secondary
school), junior college, university undergraduate, postgraduate and above

Pc Dummy variable that equals 1if the actual controller of a company acts as a deputy to
the National People’s Congress or a member of the Chinese People’s Political
Consultative Conference and 0 otherwise

Inde The ratio of the number of independent directors to the number of board members
FamHold The sum of the shareholding ratios of all family members
Year The data year interval is 8 years, so 7 dummy variables are set.
Province China has 31 provinces, so 30 dummy variables are set.
Industry Adopting the first-level industry classification of the China Securities Regulatory

Commission, this article involves 18 industries, so 17 dummy variables are set.

Source: calculated by author’s formulas.
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involved in corporate governance, underscoring the practical significance to study the
impact of succession on family businesses. The mean value of Oversea was 0.382, indicat-
ing that 38.2% of the business heirs in the 2676 family business samples have had over-
seas experience. The mean value (0.016) of environmental regulation (ER) was less than
the median value (0.020), indicating that most of the companies in the sample were in
areas with low environmental regulation intensity. The mean value (0.104) of market
competition (HHI) was greater than the median value (0.062), indicating that majority of
the companies in the sample faced higher market competition.

3.4. Regression method

The explained variable EI is a set of truncated data with 0 as the lowest value, and
most of the environmental investment of businesses in the data is 0. Tobit regression
can obtain unbiased and consistent estimation for the data structure with positive
continuous distribution and zero value of positive probability, so we used Tobit
regression for hypothesis testing. The specific formulas are as follows:

EIit ¼ a0 þ a1Sucit þ
X9

j¼1
a1þjControljit þ li þ gt þ eit 1

EIit ¼ b0 þ b1Sucit þ b2ERit þ b1Sucit � ERit þ
X9

j¼1

b3þjControljit þ li þ gt þ eit 2

EIit ¼ c0 þ c1Sucit þ c2HHIit þ c3Sucit � HHIit þ
X9

j¼1

c3þjControljit þ li þ gt þ eit

3
In addition, the maximum value of the variance inflation factor (VIF) of the varia-

bles was 1.58, which is much less than 10, indicating that the collinearity between the

Table 2. Descriptive statistics.
Variables N Mean Min Std. Median Max

EI 2676 0.012 0.000 0.027 0.006 0.162
Suc 2676 0.452 0.000 0.468 0.000 1.000
Oversea 2676 0.382 0.000 0.318 0.000 1.000
ER 2676 0.016 0.004 0.008 0.020 0.045
HHI 2676 0.104 0.032 0.088 0.062 0.404
Size 2676 18.531 15.284 7.682 18.429 22.647
Age 2676 8.153 1.000 5.143 6.000 42.000
Lev 2676 0.396 0.068 0.213 0.425 0.863
ROA 2676 0.047 –0.168 0.019 0.044 0.183
Cash 2676 0.094 0.008 0.062 0.097 0.212
Male 2676 0.824 0.000 0.286 1.000 1.000
Edu 2676 4.215 1.000 1.213 4.000 6.000
Pc 2676 0.682 0.000 0.475 1.000 1.000
Inde 2676 0.367 0.200 0.052 0.333 0.667
FamHold 2676 35.257 12.230 3.984 32.286 76.380

Notes: The values in parentheses are the T-values.�Significant at the 0.10 level,��significant at the 0.05 level, and���significant at the 0.01 level.
Source: calculated by author’s formulas.
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variables was not serious. The test of the moderating effect adopted the method of
interaction terms, and the central processing was carried out before multiplying.

4. Empirical results

4.1. The regression results of succession and enterprise
environmental investment

First, taking EI as the explained variable, the relationship between succession and
environmental investment was performed by Tobit regression based on different
groups. The results are shown in Table 3.

Model 1 and Model 2 are full sample groups, and Model 1 is the regression result
of the benchmark model with only the control variables. The results show that the
coefficients of company size, company age, and political connection were negative at
the 1% significance level, which are �0.0016, �0.0008, and �0.0012, respectively.
This shows that the larger the scale of the enterprise, the longer the operation time
and the higher the intensity of political connection, the lower the environmental

Table 3. Tobit regression results of succession and environmental investment.
Explained variable: EI

Full sample group
Oversea ¼ 0 Oversea ¼ 1

Explanatory variable Model 1 Model 2 Model 3 Model 4

Constant 0.0306���
(3.846)

0.0245���
(3.944)

0.02853���
（3.752)

0.0236���
（4.110)

Suc 0.0145���
(2.842)

0.0117�
（1.828)

0.0175���
（3.174)

Size –0.0016���
(–3.782)

–0.0018���
(–3.810)

–0.0016���
（–3.703)

–0.0019���
（–3.724)

Age –0.0008���
(–2.647)

–0.0009���
(–2.704)

–0.0006��
(–2.438)

–0.0011���
(–2.964)

Lev 0.0124
(0.689)

0.0118
(0.657)

0.0121
(0.633)

0.0116
(0.710)

ROA –0.0185
(–1.385)

–0.0172
(–1.296)

–0.0188
(–1.348)

–0.0170
(–1.116)

Cash –0.0012
(–1.428)

–0.0011
(–1.485)

–0.0014
(–1.496)

–0.0009
(–1.477)

Male 0.0072�
(1.752)

0.0068
(1.577)

0.0075�
(1.683)

0.0062
(1.436)

Edu 0.0053�
(1.824)

0.0056�
(1.773)

0.0058�
(1.792)

0.0055�
(1.764)

Pc –0.0012���
(–2.816)

–0.0013��
(–2.468)

–0.0012���
(–2.751)

–0.0011��
(–2.447)

Inde 0.0102���
(2.927)

0.0099���
(2.911)

0.0104���
(3.089)

0.0097���
(2.887)

FamHold –0.0005
(–1.248)

–0.0004
(–1.125)

–0.007
(–1.253)

–0.0003
(–1.056)

Year Yes Yes Yes Yes
Province Yes Yes Yes Yes
Industry Yes Yes Yes Yes
N 2676 2676 1258 1022
Pseudo R2 0.1872 0.2105 0.2033 0.2227

Notes: The values in parentheses are the T-values.�Significant at the 0.1 level,��significant at the 0.05 level, and���significant at the 0.01 level.
Source: calculated by author’s formulas.
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investment of family enterprises, which was consistent with the research results of Xu
and Yan (2020). In addition, the coefficients of gender and educational background
of the actual controller of the enterprise were positive at the significance level of 10%,
which were 0.0072 and 0.0053, respectively, indicating that a male family enterprise
controller and a high educational background can positively affect environmental pro-
tection investment, which was consistent with the research results of Zeng et al.
(2020). Finally, the coefficient of the proportion of independent directors is positive
(0.0102) at a significance level of 1%, indicating that the more independent directors
on the board of a family company, the higher the company’s environmental invest-
ment. This may be because independent directors were outsiders who have little rela-
tionship with the interests of the company, and paid more attention to their own
reputation (Cuadrado-Ballesteros et al., 2015), promoting corporate social responsibil-
ity and increased investment in environmental protection. Model 2 examined the
impact of succession on family business investment, and the results show that the
coefficient of succession was positive (0.0145) at a significance level of 1%, indicating
that succession positively affects family business environmental investment. So,
Hypothesis 1 was supported.

Models 3 and 4 were grouped Tobit tests according to whether the successor has
had overseas experience3. Among them, Model 3 was the group of successors without
overseas experience, and the regression results showed that the coefficient of succes-
sion is positive (0.0117) at a significance level of 10%. Model 4 was the group of suc-
cessors with overseas experience, and the coefficient of succession was positive
(0.0175) at a significance level of 1%. The significance of the succession coefficient in
Model 3 was lower than that in Model 4, which indicates that the positive impact of
succession on enterprise environmental investment is more significant in the family
enterprises whose heirs have overseas experience. Therefore, Hypothesis 2 is proved.

4.2. The regression results of the moderating effect of external environment

To test the moderating effect of environmental regulation and market competition on
the relationship between succession and environmental investment, we introduced the
interaction terms Suc�ER and Suc�HHI into the equation, and continued to use
the Tobit model for regression testing. The results are shown in Table 4.

Model 1 tested the moderating effect of environmental regulation, and the results
show that the coefficient of environmental regulation was positive (0.0148) at the sig-
nificance level of 1%, which indicates that environmental regulation has a positive
impact on enterprise environmental investment, consistent with the research results
of Tang et al. (2013). The coefficient of the interaction term between environmental
regulation and succession was positive (0.0275) at the 1% significance level, indicating
that environmental regulations were positively moderating the relationship between
succession and corporate environmental investment, so Hypothesis 3 was supported.
Model 2 examined the moderating effect of market competition, and the coefficient
on HHI was negative (�0.0094) at a significance level of 10%, indicating that market
competition will inhibit family business environmental investment, which was consist-
ent with our expectation. The coefficient of the interaction term between market
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competition and succession was negative (�0.0188) at the 5% significance level, indi-
cating that, contrary to environmental regulations, market competition can negatively
moderate the relationship between succession and corporate environmental invest-
ment. Therefore, Hypothesis 4 was proved. Finally, all the variables we examined
were put into Model 3 for Tobit regression, and the results were basically the same as
the previous ones.

4.3. The regression results of subsamples of intergenerational enterprises

To further verify the influence of successor training mode and external environment
on the relationship between intergenerational inheritance and environmental protec-
tion investment, we used the Tobit model to retest the family enterprises that have

Table 4. Tobit regression results of the moderating effect of the external environment.
Explained variable: EI

Explanatory variable Model 1 Model 2 Model 3
Constant 0.0296���

(3.557)
0.0273���
(3.672)

0.0301���
(3.584)

Suc 0.0138���
(2.827)

0.0127���
(2.912)

0.0135���
(2.875)

ER 0.0148���
(2.732)

0.0152���
(2.718)

Suc� ER 0.0275���
(2.788)

0.0265���
(2.745)

HHI –0.0094�
(–1.822)

–0.0086
(–1.612)

Suc�HHI –0.0188��
(–2.634)

–0.0184��
(–2.457)

Size –0.0017���
(–3.685)

–0.0019���
(–3.537)

–0.0016���
(–3.662)

Age –0.0011���
(–2.711)

–0.0008���
(–2.685)

–0.0009��
(–2.552)

Lev 0.0116
(0.723)

0.0120
(0.673)

0.0115
(0.710)

ROA –0.0173
(–1.248)

–0.0175
(–1.125)

–0.0168
(–1.178)

Cash –0.0009
(–1.437)

–0.0013
(–1.511)

–0.0011
(–1.482)

Male 0.0066�
(1.692)

0.0071
(1.523)

0.0069
(1.664)

Edu 0.0052�
(1.755)

0.0054�
(1.737)

0.0055�
(1.812)

Pc –0.0012��
(–2.349)

–0.0014��
(–2.434)

–0.0014��
(–2.359)

Inde 0.0097���
(2.931)

0.0103���
(2.855)

0.0101���
(2.822)

FamHold –0.0005
(–1.084)

–0.0004
(–1.149)

–0.0006
(–1.117)

Year Yes Yes Yes
Province No Yes No
Industry Yes No No
N 2676 2676 2676
Pseudo R2 0.2261 0.2228 0.2324

Notes: The values in parentheses are the T-values.�Significant at the 0.1 level,��significant at the 0.05 level, and���significant at the 0.01 level.
Source: calculated by author’s formulas.
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already undergone intergenerational inheritance as a sample. The results are shown in
Table 5 (to save space, the control variables are omitted in the table).

Model 1 examined the relationship between the overseas experience of successors
and corporate environmental investment in the sub-sample. The results show that the
coefficient of overseas experience (Oversea) was positive (0.0085) at the 1% signifi-
cance level while other control variables were unchanged, which indicates that in the
family enterprises with intergenerational inheritance, the overseas experience of the
heirs can positively affect the environmental investment, further strengthening
Hypothesis 2. Model 2 tested the relationship between environmental regulation and
corporate environmental investment. The results show that the environmental regula-
tion (ER) coefficient was positive (0.0328) at a significance level of 1%, which means
that the higher the intensity of environmental regulation, the higher the environmen-
tal investment of enterprises with succession, that is, the environmental regulation
plays a positive role in moderating the relationship between succession and environ-
mental investment. This result further supported Hypothesis 3. Model 3 examined
the relationship between market competition and corporate environmental invest-
ment. The results show that the coefficient of market competition (HHI) was negative
(�0.0262) at a significance level of 1%, which indicates that in family businesses with
succession, the more fierce the market competition, the lower the environmental
investment. In other words, market competition plays a negative regulatory effect on
the relationship between succession and environmental investment, further support-
ing Hypothesis 4.

5. Conclusion and policy recommendation

Based on the samples of Chinese listed family enterprises from 2013 to 2020, we
tested the impact of succession on environmental investment of family businesses.
We also examined the moderating effects of the government and the market on the

Table 5. Tobit regression results of the subsample of firms with succession.
Explained variable: EI

Explanatory variable Model 1 Model 2 Model 3

Constant 0.03161���
(3.557)

0.03434���
(3.672)

0.03758���
(3.584)

Oversea 0.0085���
(2.946)

ER 0.0328���
(2.814)

HHI –0.0262���
(–2.688)

Control variables Yes Yes Yes
Year Yes Yes Yes
Province Yes No Yes
Industry Yes Yes No
N 1210 1210 1210
Pseudo R2 0.2173 0.2244 0.2136

Notes: The values in parentheses are the T-values.�Significant at the 0.1 level,��significant at the 0.05 level, and���significant at the 0.01 level.
Source: calculated by author’s formulas.

6010 B. YANG ET AL.



relationship between succession and enterprise environmental investment. We thus
reached the following conclusions: First, succession can promote the environmental
protection investment of family firms. Second, compared with locally trained succes-
sors, the successors of overseas training are more willing to invest in environmental
protection after taking over. Third, the external environment can moderate the rela-
tionship between succession and environmental investment, and the moderating role
varies according to the source of the external environment. Environmental regulations
from the government positively moderate the relationship between succession and
corporate environmental investment, while the competition from the market nega-
tively moderates the relationship.

Based on these research conclusions, we put forward the following policy recommen-
dations. First, the government can improve the legal system and establish an effective pri-
vate property rights protection mechanism, thereby enhancing the confidence of family
firms and increasing the willingness to inherit the business. Also, the financial treatment
of family businesses can be improved, and multiple financing channels can be established
to help family businesses smoothly navigate through the fluctuation period of succession.
Second, the government can bring regional environmental performances into local gov-
ernments’ policy assessment system, increase the local government’s supervision and
inspection of polluting enterprises, and urge enterprises to perform their corresponding
environmental responsibilities. Government should also continue to strengthen the con-
struction of targeted laws and regulations to provide a legal basis for standardizing cor-
porate environmental governance. Third, the government can increase tax incentives for
enterprises to make environmental investment projects and increase corresponding finan-
cial subsidies, thereby reducing the cost of environmental investment in family businesses
and releasing the economic pressure brought by fierce market competition.

Notes

1. For details, please refer to the Forbes 2014 China Family Business Survey Report by
Forbes Chinese website on September 17, 2014. https://www.forbeschina.com/.

2. The full name of CSMAR is China Stock Market Accounting Research, and the website is
https://www.gtarsc.com/.

3. The sum of the sample size of models 3 and 4 was 2280, which was smaller than the total
sample size. This was because there was a lack of successors in a small number of sample
enterprises.
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