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Abstract: Within the market economy system controlled by the Chinese government, this study
mainly explores whether government policies can sufficiently guide the investment decisions of
professional investors. Thus, we examine whether professional investment institutions can support
the government’s policy for long-term investment to produce sustainable returns and create value for
both the country and investment institutions. To perform this test, we use the annual data from firms
held by institutional investors and listed in China A-shares to run a panel regression model. We then
explore the following three issues: first, we examined whether firm-level characteristics or regional
industrial development policy affect the investment behavior of the institutional investors. Second,
we investigated whether four types of institutions have different favorite economic regions in China
under the regional industrial development policy. Third, we analyzed which type of institutional
investor supports the regional industrial development policy. The above four types of institutions
are: independent, grey, domestic, and qualified foreign institutions. Empirical results show that
both firm-level characteristics and regional industrial development policy can affect the investment
behavior of the institutional owners. Of all the firm-level characteristics selected by institutions in
China, return on equity (ROE) is the condition most commonly selected for all types of institutions,
whereas the dividend yield (DY) is considered only by qualified foreign institutional investors (QFIIs).
Notably, both independent and domestic institutions have the same firm selection criteria. As for
the institutions’ favorite industries for investment, only grey institutions prefer the power industry
and QFIIs prefer manufacturing industry. In addition, all four types of institutional investors have
different industrial favorites in the four economic regions in China under the regional industrial
development policy. For example, independent institutions prefer the information industry and
grey institutions appear to be interested in every industry. Moreover, domestic institutions prefer
the manufacturing and information industries, whereas QFIIs prefer the manufacturing industry.
Regarding the regional participation of institutions, both domestic institutions and QFIIs seem to
focus on every region. Moreover, independent institutions focus on the eastern and western regions,
whereas grey institutions only focus on the western region. Finally, domestic institutions received the
greatest level of support, followed by grey and independent institutions, whereas the QFIIs receive
the least support. Put simply, domestic institutions are deeply engaged in industrial development all
over China, whereas QFIIs are only slightly engaged in this development.
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1. Introduction

The global financial crisis of 2007–2008 was considered by many economists the worst financial
crisis since the Great Depression in the 1930s. This crisis caused many enterprises to enter liquidation,
so governments attempted to eliminate or mitigate the effects of financial crises by publicizing the
financial situations of institutions by requiring regular reporting under standardized accounting
procedures and ensuring institutions have sufficient assets to meet their contractual obligations.
In other words, this crisis increased the importance of corporate governance. Moreover, the majority
of large shareholders believe that professional institutional investors can enhance the monitoring of
corporate governance [1,2], indicating that they can play important stewardship roles in corporate
governance [3]. Hernandez [4] defined stewardship as the “extent to which an individual willingly
subjugates their personal interests to act in the protection of others’ long-term welfare”. Stewardship
is a pro-social action, involving cognitive and affective mechanisms as antecedents to stewardship
actions. Lydenberg [5] advocated for the transparency of the fiduciary duty of such investors when
engaging in long-term investment for the benefits of society as a whole. Institutional investors form
the model of another image of ownership: the steward.

Furthermore, as shown in Ferreira et al. [6], all institutional investors strongly prefer large firms
with good corporate governance, whereas foreign institutions prefer firms that are included in the
Morgan Stanley Capital International (MSCI) world index and are cross-listed on a U.S. stock exchange.
Notably, the institutional investors can be divided into 75.42% independent (independent institutions
are “active institutions”, since more attention is paid to corporate governance and the managerial
behavior of the firms in which they invest. Independent institutions have the following characteristics:
they like to collect information, have fewer restrictions on their investments [6], and have fewer
business relationships with the firms in which they invest, and their income and management
costs mainly depend on performance) and 24.58% grey (grey institutions are “passive institutions”,
since they pay less attention to monitoring corporate governance, and hold shares without considering
management actions. Moreover, they have more business relationships with the firms in which they
invest [6]) institutional investors based on their business ties with the firm in which they invest.
The investors can also be split into domestic (99.15%) institutional investors and qualified foreign
institutional investors (QFIIs) (0.847%) based on the geographical origin of institutions (Table 1).
In addition, given the few institutional investors in the Chinese stock market during the early phase,
their shares in the stock market have experienced rapid growth. For example, QFIIs are the main
foreign investors in China, and their total investment quota grew from $425 million U.S. in June 2003 to
$19 billion U.S. in September 2010 [7], further increasing to $81.738 billion U.S. by the end of September
2016 [8]. Note, QFIIs have been allowed to access to China securities market since China entered the
World Trade Organization (WTO) in 2001. Hence, the above four types of institutional investors were
considered in this study, even if the proportion of QFIIs is very small compared with the other three
types of institutional investor: independent, grey, and domestic institutional investors.

According to the report of the 16th National Congress of the Communist Party of China, mainland
China is divided into eastern, central, western, and north-eastern regions, totaling four economic
regions. Figure 1 shows the geographical units of these four economic regions in China. The eastern
region includes 10 provinces and municipalities; the central region includes six provinces; the western
region includes 12 provinces, municipalities, and autonomous regions; and the north-eastern region
includes three provinces. In addition, 19 industries are categorized in China according to China
Standard Industrial Classification Codes. According to the 2012 revised China Standard Industrial
Classification Codes (GB/T 4754—2011), the industries are classified by National Bureau of Statistics of
the People’s Republic of China [9]. However, they can be divided into three main sectors. The primary
sector is agricultural industry (i.e., agriculture, forestry, husbandry, and fishing). The secondary
sector contains the following four industries: manufacturing (i.e., light industry and heavy industry),
power (i.e., production and supply of electricity, gas, and water), mining, and construction industries.
The tertiary sector includes 14 industries such as information (i.e., information transmission,
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computer services, and software), financial (i.e., banking), wholesale (i.e., wholesale and retail
industry), transportation (i.e., transport, storage, and postal service industries), accommodation
(i.e., accommodation and catering industry), real estate, leasing (i.e., leasing and commercial service
industry), scientific research (i.e., scientific research and technical service industries), water conservancy,
environment and public facility management industries, residential service (i.e., residential service,
repair and other services), education, health (i.e., health and social work), culture (i.e., culture, sports,
and entertainment), and diversified industries. Notably, agricultural, manufacturing, and information
are the industries with the greatest total number of firms within the above sectors. Moreover, the power
and financial industries are strictly controlled in China, and they belong, respectively, to the above
secondary and tertiary sectors. Hence, among the 19 industries, this study only focuses on the
agricultural, manufacturing, power, information, and financial industries to explore regional industrial
development policy in China.
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China’s economic environment is still in the development stage [10], thus the Chinese government
has implemented some regional industrial polices to encourage economic development. For example,
as shown by the Chinese governmental report in 2005, Chinese development policy focused on
developing the western region, revitalizing the north-east, increasing the rise of the central region,
and ensuring the economy of the eastern region, according to the different features of the four economic
regions. Thus, this study uses the above four regions to explore industrial development policy in
China. Moreover, public policy sets the rules of the game. Public policy critically affects the ability of
long-term investors to generate sustainable returns and create value [11], and therefore the implications
of the state’s policy given the significant involvement of enterprise ownership must be seriously
considered [12]. Furthermore, as reported in Naughton [13], investors should take into account the
two following unique Chinese economic development characteristics: state-owned enterprises (SOEs)
and government policy. The Chinese government plays an important role in the country’s economic
development, and the role of corporate governance played by institutional investors in China may
be different from that in the developed markets such as the U.S. [14], Sweden [15], and Japan [16].
Regional industrial development policy is a type of government policy [17]. It can attract hot money,
and further can conduct investors to make investment decisions. Hot money is a type of capital
that can move very quickly in and out of markets, and its investment horizon is short. Even if
the regional industrial policy in a country is public information, believers in the efficient market
hypothesis argue that it is impossible that institutional investors outperform their conventional peers.
However, there are two arguments supporting the ‘outperformance’ hypothesis: first, sound social
and environmental performance indicates good managerial quality, which is translated into favorable
financial performance. Second, social and environmental screening reduces the possibility of incurring
high costs during corporate social crises or environmental disasters, which financial markets tend to
undervalue [18–20]. Moreover, different institutional investors may make diverse investment decisions
since they have different specialized backgrounds and dissimilar ideas about business management.

Relevant literature has mostly focused on the relationship between the roles of institutional
investors and corporate governance. The literature can be divided into two categories. (1) exploring the
firm performance [7,15,16,21,22] and ownership structure [1,7,22] that affect the investment behavior
of institutional investors; and (2) investigating the impact of institutional investors on board decisions
[10,23–27], volatility of the firm’s stock return [14,28–30], and corporate governance [1,22,31–33].
Firm performance and ownership structure are the two firm-level characteristics used in this study.
The aforementioned literature did not focus on the relationship between the roles of institutional
investors and regional industrial development policy. Thus, this study uses the annual data from firms
held by institutional investors and listed in China A-shares to run a panel regression model, which is a
revised version of that presented by Ferreira and Matos [6]. Note, the Shanghai Stock Exchange and
Shenzhen Stock Exchange are the two main stock exchanges in mainland China. Between these two
stock exchanges, two types of stocks are issued: A-shares and B-shares. For example, the Shanghai
Stock Exchange A-shares market has 1425 listed firms whereas the B-shares market has 51 listed
firms. Conversely, in the Shenzhen Stock Exchange the A-shares market has 2105 listed firms whereas
the B-shares market has 48 listed firms. Hence, this study focuses on A-shares, as have previous
studies [7,10,30,31]. We then explore whether the firm-level characteristics and regional industrial
development policy affect the investment behavior of institutional investors, and investigate whether
the four types of institutional investors have different industrial favorites in the four economic regions
in China under the regional industrial development policy. We further explore the types of institutional
investor that support regional industrial development policy.

Empirical results show that both the firm-level characteristics and regional industrial development
policy affect the investment behavior of institutional investors. Within China, regarding the firm-level
characteristic selected by institutions, return on equity (ROE) is the most common condition selected
by firms in the four types of institutions, whereas the dividend yield (DY) is considered only by QFIIs.
Notably, both independent and domestic institutions use the same firm selection criteria. In terms
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of the favorite industries of institutions, only grey institutions prefer the power industry and only
QFIIs prefer the manufacturing industry among the five major industries. Notably, all four types of
institutional investors have different industry favorites in the four economic regions in China given the
regional industrial development policy. For example, regarding the institutional investors’ industrial
favorite, independent institutions prefer the information industry and grey institutions seemed to like
every industry. Moreover, domestic institutions prefer the manufacturing and information industries,
whereas QFIIs prefer the manufacturing industry. Regarding the regional participation of institutions,
both domestic institutions and QFIIs do not focus on any particular region. Moreover, independent
institutions focus on the eastern and western regions, whereas grey institutions only focus on the
western region. Finally, domestic institutions receive the greatest level of support, followed by grey
and independent institutions, whereas QFIIs receive the lowest level of support. In other words,
except for the QFIIs, the other three types of institutions support the regional industrial development
policy. Essentially, domestic institutions are deeply engaged in the industrial development of China,
whereas the QFIIs are only slightly engaged.

The remainder of this paper is organized as follows. Section 2 describes the empirical models
utilized in this study: a revised version of panel regression model introduced by Ferreira and
Matos [6], and illustrates the definition and relative knowledge of three types of variables appearing
in the above model: institutional ownership variables, firm-level variables, and China’s industrial
development policy variables. Section 3 states the basic statistical characteristics of all the study
data that corresponding to three types of variables, and provides the Pearson’s correlation coefficient
test results for alternative pair-wise variables. In addition, we also perform the Chow test and the
endogeneity test in this section. Section 4 analyses the empirical results of the panel regression
model and further explores the issues addressed in this work. Finally, conclusions are drawn in the
last section.

2. Methodology

In this study, we used the annual data from 2304 firms held by institutional investors that were
listed as China A-shares during the period of 2004 to 2016, and then used the panel regression
model to estimate the values of the firm-level variables and regional industrial development policy
variables. We further used the estimated results to explore whether firm-level characteristics and
regional industrial development policy affect the investment behavior of the institutional investors.
We also investigated whether the four types of institutional investors have different industrial favorites
in the four economic regions in China under the regional industrial development policy. We explored
which types of institutional investor support the regional industrial development policy. The panel
regression model is a revised version of the model introduced by Ferreira and Matos (hereafter,
the abbreviation as RVFM model) [6], since the variables used in our model include firm-level
characteristic variables and regional industrial development policy variables, whereas those used in
Ferreira and Matos [6] included firm-level characteristic variables and country variables. Firm-level
variables can depict firm performance and the ownership structure of a firm. Thus, this study first
used the entire sample to perform the panel regression, and then we explored which firm-level
characteristics attracted institutional investors. Next, we split our sample into four regions: eastern,
central, western, and north-eastern China, and examined each institutional investors’ industrial
favorite in each economic region. Notably, all institutional investors in China can be divided into
two groups as previously reported in prior studies [6,10,32]. The first group includes independent
institutional investors and grey institutional investors by identifying them based on whether the
institutional investors have any business ties with the firm in which they invest. The second group
includes domestic institutional investors and qualified foreign institutional investors based on the
geographic origin of institutions. The panel regression model proposed in this study is as follows:
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IOit = β0 + β1SIZEit + β2RETit + β3TURNit + β4DYit + β5ROEit + β6MSCIit
+β7 INSIDERit + β8SOEit + β9Regionit + β10 Agricultualit
+β11Manu f aturingit + β12Powerit + β13 In f ormationit
+β14Fiancialit + yeardummy + εit

(1)

where IOit denotes the institutional ownership for firm i at time t, which can represent the
total institutional ownership (TOTAL_IO) or the following four types of institutional ownerships:
independent institutional ownership (Indep_IO), the grey institutional ownership (Grey_IO),
domestic institutional ownership (Domes_IO), and qualified foreign institutional ownership (QFII_IO).
The variables on the right-hand side denote the independent variables. They can be divided into
the following two groups. The first group includes eight firm-level characteristic variables as
reported by Ferreira and Matos [6]: the log value of market capitalization (SIZE), stock return (RET),
turnover (TURN), dividend yield (DY), return on equity (ROE), Morgan Stanley Capital International
index membership dummy (MSCI), insider owned enterprise (INSIDER), and state-owned-enterprise
(SOE). Among them, INSIDER and SOE describe the ownership structure of a firm, whereas the
other variables represent firm performance. They are used to measure what factors are determinant
when the institutional investors invest in a firm. The second group includes six regional industrial
development policy dummy variables defined in this study: economic region (Region) and agricultural,
manufacturing, power, information, and financial industries. These variables are used to measure
which industries are the favorites of institutional investors. Finally, yeardummy is a dummy variable
for the period of 2004 to 2016, and εit denotes the error term of the panel regression. Subsequently,
we discuss the relative theory or knowledge about firm-level characteristics, Chinese regional industrial
development policy, and institutional ownership in the following three subsections.

2.1. Firm-Level Characteristics

Effective corporate governance protects against probable financial challenges and facilitates
sustainable growth; therefore, corporate governance plays a key role in the growth of firm performance.
However, the ownership structure of a firm affects the efficiency of corporate governance, which can be
measured by firm performance. In this study, the ownership structure and firm performance are called
the firm-level characteristics. Overall, an effective corporate governance should be highly correlated
with abnormal stock returns, and thus a company with good firm-level characteristics can attract
institutional investors. In this study, firm-level characteristics are described by the following eight
variables: SIZE, RET, TURN, DY, ROE, MSCI, INSIDER, and SOE. These variables can be used to
measure the factors that determine when institutional investors invest in a firm. Therefore, this study
examines which firm-level characteristics are the determining factors that affect institutional investors.
Thus, this expectation is our first hypothesis.

Hypothesis 1a. Firm-level characteristics affect the investment behavior of the institutional investors.

The firm-level characteristic variables are defined as follows. SIZE is the logarithm of the annual
market capitalization. RET is the annual (end-of-year) geometric stock rate of return. TURN is the
annual share volume divided by adjusted shares outstanding. DY is the annual dividend yield. ROE is
the annual return on equity. MSCI is MSCI member dummy, which equals one if a firm is a member of
the MSCI China–A Index, and zero otherwise. INSIDER means the shares are held by individuals or
insiders as a percentage of shares outstanding. SOE is a dummy variable that takes the value of one if
a firm is a state-owned enterprise, and zero otherwise.

2.2. Regional Industrial Development Policy in China

This study used regional planning and industry classifications to investigate the industrial favorite
of institutional investors under China’s regional industrial development policy. As reported in the
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introduction, mainland China is divided into the eastern, central, western, and north-eastern regions,
for a total of four economic regions. Notably, only the agricultural, manufacturing, power, information,
and financial industries were considered in this study. As for the regional industrial development policy
in China, some industries are being developed in some specific regions. For example, agriculture and
fishing are mainly promoted in the eastern region, whereas forestry and husbandry are mostly found
in the north-eastern region, indicating that agriculture is performed in the eastern and north-eastern
regions. Light industry is mainly found in the eastern and western regions, and heavy industry has been
mostly developed in the north-east, indicating that manufacturing has been developed in the eastern,
western, and north-eastern regions. The power industry is the main development industry in the
central and western regions. The information as an innovation and high technology industry is mainly
distributed in the eastern, central, and western regions. The financial industry is the main industry in
the eastern region. To summarize, the agriculture, manufacturing, information, and financial industries
are developed in the eastern region, whereas power and information industries are developed in
the central region. Conversely, the manufacturing, power, and information industries have been
developed in the western region, whereas agriculture and manufacturing have been developed in the
north-eastern region.

Figure 2 shows the growth rate of market capitalization for all institutions for the period of
2004 to 2016. The market capitalization of all institutions increased after China launched its national
policy. For example, the growth rate of market capitalization for all institutions was 145.7% in 2005,
and increased to 368.2% in 2006. Notably, the market capitalization growth rate for all institutions
increased to 131.1% in 2014 after the Silk Road Economic Belt and the 21st Century Maritime Silk
Road plans were launched in 2013. The above phenomenon indicates that the industrial development
policy sets the rules of the game and thus can create value, and further critically affects the ability of
firms to generate sustainable returns for long-term investors [11]. Given this information, we expected
that institutional investors prefer firms whose business strategy is consistent with regional industrial
development policy, or the regional industrial development policy can affect institutional investors,
which is our second hypothesis.

Hypothesis 1b. Regional industrial development policy can affect the investment behavior of
institutional investors.
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The industrial development policy dummy variables are defined based on Chinese standard
industrial classification codes, as follows. Agricultural is a variable that takes a value of one if a firm
belongs to agriculture, forestry, husbandry, and fishing industries, and zero otherwise. Manufacturing
is an industry dummy variable that takes a value of one if a firm belongs to light industry and heavy
industry, and zero otherwise. Power is a variable that takes the value of one if a firm belongs to
production and supply of electricity, gas, and water industries, and zero otherwise. Information is
an industry dummy variable that takes a value of one if a firm belongs to information transmission,
computer services, and software industries, and zero otherwise. Finally, financial takes a value of one
if a firm belongs to banking industry, and zero otherwise.

2.3. Institutional Ownership

As institutional owners may be businesses tied to the firm in which they invest, institutional
investors in China can be divided into independent institutional investors and grey institutional
investors. The relative theory and knowledge about these institutional investors are illustrated as below.
Independent institutional investors include hedge fund managers, investment managers, sovereign
wealth funds, and venture capital (VC) and private equity (PE) firms. Notably, fund managers are
the major institutional investors in the Chinese stock market. Almazan et al. [26] regarded these
types of institution as “active institutions” since more attention is paid to corporate governance
and the managerial behavior of the firms in which that they invest. Independent institutions
have the following characteristics: they like to collect information, have fewer restrictions on their
investments [6], have fewer business relationships with the firms in which they invest, and their
income and management costs mainly depend on performance. To summarize, we anticipated that
independent institutional investors would have more of an incentive to monitor corporate management
than grey institutional investors would, and thus they prefer firms and industries with good stock
returns. Hence, we also expected that this type of institution would support the national industrial
development policy. As such, our next hypothesis is:

Hypothesis 2a. Independent institutions, as active institutions, support the regional industrial
development policy.

Grey institutional investors include banks, insurance companies, family offices/trusts, real estate
investment trust (REIT), corporate pensions, government pensions, union pension sponsors, charitable
foundations, educational and cultural endowments, and unclassified investors. Almazan et al. [26]
called these institutions “passive institutions”, since this they pay less attention to monitoring corporate
governance, and hold shares without considering management actions. Moreover, they have more
business relationships with the firms in which they invest [6]. Therefore, we anticipated that grey
institutional ownership holds shares without monitoring corporate management actions, and further
presume that this type of institution does not support the national industrial development strategies.
Thus, our next hypothesis is:

Hypothesis 2b. Grey institutions, as passive institutions, do not support the regional industrial
development policy.

As mentioned above, institutional investors in China can be divided based on geographic origin
into domestic institutional investors and QFIIs. Notably, QFIIs play a more important role than their
domestic counterparts for motivating changes in corporate governance practices, and thus they are
often considered active institutions [1]. Therefore, we attempted to determine whether these two types
of institution engage in the national industrial development strategies. Thus, this expectation forms
our next hypothesis:
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Hypothesis 3a. Domestic institutions support the regional industrial development policy; and
Hypothesis 3b. Foreign institutions support the regional industrial development policy.

The institutional ownership variables are defined as follows. Total_IO is institutional ownership
by all institutions as a percentage of shares outstanding. Indep_IO is institutional ownership by
independent institutions (i.e., hedge fund managers, investment managers, sovereign wealth funds,
and VC/PE Firms) as a percentage of shares outstanding. Grey_IO is institutional ownership by
grey institutions (i.e., banks, insurance companies, family offices/trusts, REIT, corporate pensions,
government pensions, union pension sponsors, charitable foundation, educational and cultural
endowments, and unclassified) as a percentage of shares outstanding. Domes_IO is institutional
ownership by domestic institutions as a percentage of shares outstanding. QFII_IO is institutional
ownership by qualified foreign institutions as a percentage of shares outstanding.

3. Data and Preliminary Analysis

Before the empirical results are analysed, we first introduce the data source and descriptive
statistics data, then we perform two main tests: the endogeneity test and the Chow test.
The endogeneity test is used to check whether endogeneity exists in the regression model.
If endogeneity does not exist, then the empirical results of this regression model in the subsequent
sections are reliable. Conversely, the Chow test is used to check whether the parameters of one group
of data are equal to those of other groups. If two groups have different slopes and intercepts, then the
data cannot be pooled, and it would be reasonable to perform regression on the data for each region.
That is, we split our data into four groups to estimate the panel regression model.

3.1. Data Source and Descriptive Statistics

The data included the annual data of 2304 firms held by institutional investors that were listed as
China A-shares. The firms were distributed in the Shanghai Stock Exchange (SSE) and the Shenzhen
Stock Exchange (SZSE), but special treatment companies were excluded. The above data were divided
into the following three types: institutional ownership, firm-level characteristic, and regional industrial
development policy. The data cover the period from 2004 to 2016, and most of were collected from the
S&P capital IQ database except for QFII and TURN data. The QFII and TURN, data were downloaded
from the China Stock Market and Accounting Research (CSMAR) database.

Table 1 reports the basic statistical characteristics of the above three types of data. Subsequently,
we used the mean value of the alternative variables to illustrate the phenomena found in China.
Regarding the institutional ownership variable, among all the institutions, the independent institutions
formed the largest proportion at 75.42% (0.089/0.118), whereas grey institutions formed the remaining
24.58% (0.029/0.118). The mean value for all institutions was 0.118, denoting that firms held by
institutional investors form 11.8% of all firms given the values of all variables considered in this study.
Notably, the above firms were listed as China A-shares. Conversely, domestic institutions account
for 99.15% (0.117/0.118), whereas QFIIs account for the remaining 0.847% (0.001/0.118) of the total
number of institutions. These results indicate that independent and domestic institutions are the main
types of institutional investors in China. As demonstrated by the firm-level characteristic variables,
34.4% of firms were members of the MSCI China-A index, and 40.8% were state-owned enterprises.
The Chinese stock market has a high value of turnover (5.904), indicating that the Chinese firms
almost have good corporate governance and are mainly controlled by the government. In addition,
Chinese investors have a high trade frequency. In terms of the regional industrial development policy
variables, we found that the manufacturing industry accounted for 63.2%, indicating that China focuses
on the manufacturing industry.
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Table 1. Descriptive statistics of all variables for all firms held by institutional investors that are listed
as China A-shares between 2004 and 2016.

Symbol No. of Observations Minimum Maximum Mean SD

Panel A. Institutional Ownership Variables

Total_IO All institutions 11,790 0.000 0.956 0.118 0.110

Indep_IO Independent institutions 11,790 0.000 0.948 0.089 0.086
Hedge fund managers 11,790 0.000 0.063 0.000 0.003
Investment managers 11,790 0.000 0.948 0.077 0.081
Sovereign wealth funds 11,790 0.000 0.110 0.008 0.011
VC/PE Firms 11,790 0.000 0.158 0.004 0.012

Grey_IO Grey institutions 11,790 0.000 0.759 0.029 0.067
Banks 11,790 0.000 0.596 0.003 0.013
Charitable foundation 11,790 0.000 0.145 0.000 0.002
Corporate pension 11,790 0.000 0.064 0.000 0.001
Educational/cultural endowments 11,790 0.000 0.584 0.002 0.030
Family offices/Trusts 11,790 0.000 0.072 0.000 0.001
Government pension 11,790 0.000 0.029 0.000 0.002
Insurance companies 11,790 0.000 0.300 0.002 0.010
Real estate investment trust (REIT) 11,790 0.000 0.533 0.001 0.014
Unclassified 11,790 0.000 0.759 0.021 0.057
Union pension sponsors 11,790 0.000 0.009 0.000 0.000

Domes_IO Domestic institutions 11,790 0.000 0.956 0.117 0.109
QFII_IO Qualified foreign institutions 11,790 0.000 0.170 0.001 0.006

Panel B. Firm-Level Variables

SIZE Market capitalization (log) 11,790 19.647 28.510 22.580 1.017
RET Stock return 11,790 −0.869 11.947 0.296 0.795
TURN Turnover 11,790 0.003 42.562 5.904 4.139
DY Dividend yield 11,790 0.000 0.244 0.009 0.012
ROE Return on equity 11,790 −1.525 1.711 0.098 0.093
MSCI Morgan Stanley Capital International (MSCI) dummy 11,790 0.000 1.000 0.344 0.475
INSIDER Insiders Owned 11,790 0.000 2.625 0.168 0.227
SOE State-owned-enterprise dummy 11,790 0.000 1.000 0.408 0.491

Panel C. China’s Industrial Development Policy Variables

Region Economic Region 11,790 1.000 4.000 1.523 0.883

Agricultural Agriculture, forestry, husbandry, and fishing 11,790 0.000 1.000 0.014 0.119

Manufacturing Manufacturing 11,790 0.000 1.000 0.632 0.482

Power Production and supply of electricity, gas and water 11,790 0.000 1.000 0.035 0.183

Information Information transmission, computer services and software 11,790 0.000 1.000 0.058 0.235
Financial Banking 11,790 0.000 1.000 0.012 0.109

Note: The above firms are distributed in the Shanghai Stock Exchange (SSE) and the Shenzhen Stock Exchange
(SZSE), but exclude special treatment firms. Except for all the dummy variables, all the 0.000 values in the Minimum
column do not represent that values are equal to zero, but denote that the corresponding vales are less than 0.0001.

Table 2 lists the results of the Pearson’s correlation coefficient (PCC) test for the alternative
pair-wise variables. Analysing the results listed in this table was difficult, hence we illustrate the
phenomena found in this table based on six groups of comparison. The first group of PCC tests was the
relationship between two variables that are both classified as institutional ownership variables. It was
reasonable to attain low PCC values between Grey_IO and Indep_IO (0.023), and between Demes_IO
and QFII_IO (0.089), since the Grey_IO and Indep_IO are mutually exclusive sets and so are Demes_IO
and QFII_IO. These results are consistent with the classification theory of institutions mentioned in
the Methodology section. Notably, the high values of PCC between Demes_IO and Indep_IO (0.787),
and between Demes_IO and Grey_IO (0.626), indicate that most independent institutions and grey
institutions are domestic institutions. This phenomenon is induced by the QFII accounting for a small
proportion in China.
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Table 2. Pearson’s correlation coefficient test for pair-wise variables.

Total_IO Indep_IO Grey_IO Domes_IO QFII_IO SIZE RET TURN DY ROE MSCI INSIDER SOE REGION Agricultural Manufacturing Power Information Financial

Total_IO 1
Indep_IO 0.790 ** 1
Grey_IO 0.625 ** 0.023 * 1

Domes_IO 0.998 ** 0.787 ** 0.626 ** 1
QFII_IO 0.146 ** 0.148 ** 0.043 ** 0.089 ** 1

SIZE 0.223 ** 0.288 ** −0.007 0.220 ** 0.081 ** 1
RET 0.036 ** 0.056 ** −0.011 0.035 ** 0.025 ** 0.079 ** 1

TURN −0.151 ** −0.162 ** −0.038 ** −0.150 ** −0.040 ** −0.233 ** 0.0343 ** 1
DY 0.032 ** 0.047 ** −0.013 0.027 ** 0.087 ** 0.137 ** −0.091 ** −0.204 ** 1

ROE 0.194 ** 0.227 ** 0.024 ** 0.191 ** 0.083 ** 0.242 ** −0.067 ** −0.128 ** 0.245 ** 1
MSCI 0.185 ** 0.224 ** 0.013 0.182 ** 0.072 ** 0.465 ** 0.024 ** −0.211 ** 0.120 ** 0.180 ** 1

INSIDER −0.121 ** −0.082 ** −0.092 ** −0.119 ** −0.042 ** −0.114 ** 0.012 0.206 ** −0.134 ** 0.026 ** −0.176 ** 1
SOE 0.028 ** 0.037 ** 0.002 0.027 ** 0.022 * 0.080 ** −0.019 * −0.133 ** 0.114 ** −0.055 ** 0.068 ** −0.529 ** 1

REGION −0.002 −0.004 0.004 −0.001 −0.019 * −0.058 ** −0.018 * 0.017 −0.041 ** −0.055 ** −0.061 ** −0.114 ** 0.176 ** 1
Agricultural 0.017 −0.008 0.039 ** 0.018 −0.015 −0.039 ** −0.009 0.034 ** −0.037 ** −0.049 ** −0.017 −0.004 −0.015 0.048 ** 1
Manufacturing 0.005 0.027 ** −0.025 ** 0.004 0.033 ** −0.116 ** −0.004 0.060 ** −0.049 ** −0.050 ** −.060 ** 0.159 ** −0.228 ** 0.003 −0.158 ** 1

Power −0.028 ** −0.057 ** 0.029 ** −0.027 ** −0.026 ** 0.048 ** −0.011 −0.056 ** 0.090 ** 0.000 0.028 ** −0.121 ** 0.176 ** 0.106 ** −0.023 * −0.249 ** 1
Information 0.034 ** 0.048 ** −0.007 0.034 ** −0.007 0.021 * 0.041 ** 0.078 ** −0.086 ** 0.018 0.032 ** 0.162 ** −0.096 ** −0.046 ** −0.030 ** −0.326 ** −0.047 ** 1

Financial 0.037 ** 0.038 ** 0.012 0.036 ** 0.018 * 0.260 ** −0.012 −0.059 ** 0.078 ** 0.060 ** 0.144 ** −0.074 ** 0.041 ** 0.007 −0.013 −0.144 ** −0.021 * −0.027 ** 1

Note: **, * indicate significance at the 1% and 5% levels (2-tailed), respectively.
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The second group of PCC tests is the relation between two variables that are all the firm-level
characteristic variables. In this group of tests, we were interested in the firm attributes that attract
the INSIDER type of investors, the firm-level characteristics of SOE, and the properties of MSCI-type
firms. In comparing the PCC values between INSIDER (or SOE) and the other firm-level characteristic
variables, we found that the INSIDER investors were likely to invest in firms with a high TURN
value, since the PCC value for INSIDER-TURN (0.206) was significantly positive, and was the greatest
among the PCC values for the other related pair-wise variables for INSIDER. Moreover, the SOE firms
had high DY values, since the PCC value for SOE-DY (0.114) was significantly positive, and was the
greatest among the PCC values for the other related pair-wise variables related to SOE. In addition,
the PCC values between MSCI and the other firm-level characteristic variables showed that the firms
with high SIZE values would be classified as MSCI members, since the PCC value for MSCI-SIZE
(0.465) was significantly positive, and was the greatest among the PCC values for the other related
pair-wise variables associated with MSCI.

The third group of PCC tests examined the relationship between two variables in the industrial
development policy variables group. In this group of tests, we found that the PCC values were
almost significantly negative for the pair-wise variables from two different industries, indicating
that the attributes of all five major industries are different. This result further supports our selection
of agricultural, manufacturing, power, information, and financial industries to explore the issues
under study.

The fourth group of PCC tests studied the relationship between two variables in the institutional
ownership variables grouping and the firm-level characteristic variables. In this group of tests, we were
interested in the firm attributes that attract the four types of institutional ownership. The PCC values
between Grey_IO and all the firm performance variables demonstrated that firms with high ROE
values attract grey institutions, since the PCC value for Grey_IO and ROE (0.024) was significantly
positive, and was the greatest among the PCC values for the other related pair-wise variables for
Grey_IO. Using the same inference process, the firm with large SIZE values attract the independent
and domestic institutions, whereas the firms with high DY values attract qualified foreign institutions.

The fifth group of PCC tests examined the relation between two variables in the institutional
ownership variables and industrial development policy variables groupings. In this group of tests,
we were interested in which industry was favored by the four types of institutional investors. The PCC
values between Indep_IO and all the industrial development policy variables showed that the
information industry is favored by independent institutions, since the PCC value for Indep_IO and
information (0.048) was significantly positive, and was the greatest among the PCC values for the
other pair-wise variables related with Indep_IO. Using the same inference process, the agricultural
industry was the industry favored by grey institutions, the financial industry was favored by domestic
institutions, and manufacturing was favored by qualified foreign institutions.

The sixth group of PCC tests examined the relationship between two variables in the firm-level
characteristic variables and industrial development policy variables groupings. In this group of
tests, we were interested in the firm-level characteristics of the five types of industry. Of the PCC
values between agricultural and all the firm-level characteristic variables, the agricultural industry
had the highest TURN value, since the PCC value for agricultural-TURN (0.034) was significantly
positive, and was the greatest among the PCC values for the other related pair-wise variables
associated with agriculture. Using the same inference process, both the manufacturing and information
industries attract the INSIDER type of investor or the INSIDER type of investor prefer to invest in
the manufacturing and information industries. Moreover, the power industry attracted SOE, or the
SOE that like to invest in the power industry. Furthermore, the financial industry had the highest
SIZE value.
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3.2. Endogeneity Test

In a regression model, if the independent variable is correlated with the error term, then the
estimate of the regression coefficient in an ordinary least squares (OLS) regression is biased.
In econometrics, we call this phenomenon endogeneity. For example, the panel regression model in
this study can be expressed as the following vector form:

yit = X′itβ + εit (2)

where yit is the dependent variable, i is the cross-sectional dimension for an individual firm,
t is the time dimension of the data, β denotes the vector of the coefficients to be estimated
(β0, β1, β2, β3, β4, β5, β6, β7, β8, β10, β11, β12, β13, β14) for the alternative individual region data, X′it is
the vector of explanatory variables (1, SIZEit, RETit, TURNit, DYit, ROEit, MSCIit, INSIDERit,
SOEit, Agricultureit, Manu f acturingit, Powerit, In f ormationit, Financialit), and εit is the error term.
The above panel regression model can also be expressed in the following scalar form:

yit = β0 + β1X1,it + β2X2,it + β3X3,it + . . . + β14X14,it + εit (3)

If E(εit) = 0 and Cov
(
εit, Xj,it

)
or corr

(
εit, Xj,it

)
= 0, j = 1, 2, 3, . . . ., 14 then endogeneity does not

exist in this panel regression model. However, if one explanatory variable Xk,it is correlated with the
error term εit, then endogeneity exists in this model, and the variable Xk,it is calld an endogenous
variable. That is, the condition of endogeneity is Cov(εit, Xk,it) 6= 0. Thus, we set the following simple
regression to test whether the endogeneity exists:

Xk,it = δ0 + δ1εit + eit (4)

where δ0 is a constant and δ1 = Cov(εit, Xk,it)/Var(εit); eit is the error term of this simple regression;
εit is the residue series obtained from Equation (3); and Xk,it is one of the following 13 explanatory
variables in this study: SIZEit, RETit, TURNit, DYit, ROEit, MSCIit, INSIDERit, SOEit, Agricultureit,
Manu f acturingit, Powerit, In f ormationit, and Financialit. If the value of coefficient δ1 is significantly
different from zero (i.e.,Cov(εit, Xk,it) 6= 0), then the error term εit can affect variable Xk,it, indicating
that the phenomenon of endogeneity exists in this model. Conversely, if the value of coefficient δ1 is
not significantly different from zero, then the phenomenon of endogeneity does not exist in this model.
Table 3 lists the empirical results for coefficient δ1 in Equation (4) for all 13 explanatory variables in this
study, except for the region variable. From Table 3, all the values of coefficient δ1 were very small and
not significant, indicating that all 13 explanatory variables are exogenous variables. In other words,
endogeneity does not exist in this model. Hence, the empirical results of this study in the subsequent
section are considered reliable.

Table 3. The empirical result of coefficient δ1 for alternative explanatory variables.

��� Whole Eastern Central Western Northeastern

SIZE 2.45 × 10 −13 –3.94 × 10 −12 2.36 × 10 −13 8.58 × 10 −14 3.68 × 10 −13

(0.288) (0.301) (0.284) (0.322) (0.247)
[1.000] [1.000] [1.000] [1.000] [1.000]

RET 2.51 × 10 −14 –6.71 × 10 −14 6.23 × 10 −15 1.81 × 10 −14 –7.63 × 10 −15

(0.155) (0.159) (0.214) (0.127) (0.243)
[1.000] [1.000] [1.000] [1.000] [1.000]

TURN 5.40 × 10 −13 –6.71 × 10 −13 8.91 × 10 −14 3.73 × 10 −13 2.44 × 10 −13

(0.906) (1.041) (0.832) (1.014) (1.068)
[1.000] [1.000] [1.000] [1.000] [1.000]
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Table 3. Cont.

��� Whole Eastern Central Western Northeastern

DY 5.97 × 10 −17 –1.51 × 10 −15 2.95 × 10 −16 6.93 × 10 −16 9.02 × 10 −17

(0.001) (0.001) (0.002) (0.002) (0.003)
[1.000] [1.000] [1.000] [1.000] [1.000]

ROE 8.14 × 10 -15 –1.38 × 10 −14 3.36 × 10 −15 2.21 × 10 −15 5.52 × 10 −16

(0.026) (0.031) (0.022) (0.061) (0.047)
[1.000] [1.000] [1.000] [1.000] [1.000]

MSCI –1.77 × 10 −13 –1.51 × 10 −14 –1.96 × 10 −15 –2.39 × 10 −15 –1.02 × 10 −14

(0.103) (0.115) (0.135) (0.089) (0.097)
[1.000] [1.000] [1.000] [1.000] [1.000]

INSIDER 1.73 × 10 −15 –3.21 × 10 −14 5.94 × 10 −15 3.50 × 10 −15 2.61 × 10 −15

(0.016) (0.024) (0.036) (0.028) (0.042)
[1.000] [1.000] [1.000] [1.000] [1.000]

SOE 1.34 × 10 −14 –1.74 × 10 −13 1.82 × 10 −14 1.67 × 10 −14 9.46 × 10 −15

(0.032) (0.044) (0.077) (0.084) (0.135)
[1.000] [1.000] [1.000] [1.000] [1.000]

Agricultural –5.30 × 10 −15 –6.14 × 10 −15 4.01 × 10 −16 1.35 × 10 −15 –1.80 × 10 −16

(0.010) (0.010) (0.033) (0.022) (0.049)
[1.000] [1.000] [1.000] [1.000] [1.000]

Manufacturing 2.20 × 10 −13 –2.75 × 10 −13 –2.75 × 10 −14 8.13 × 10 −14 2.35 × 10 −14

(0.042) (0.050) (0.101) (0.077) (0.120)
[1.000] [1.000] [1.000] [1.000] [1.000]

Power –8.80 × 10 −15 9.85 × 10 −16 9.23 × 10 −15 1.24 × 10 −15 9.68 × 10 −16

(0.009) (0.011) (0.042) (0.026) (0.051)
[1.000] [1.000] [1.000] [1.000] [1.000]

Information –1.60 × 10 −14 –3.66 × 10 −15 1.21 × 10 −15 5.31 × 10 −15 –1.72 × 10 −15

(0.030) (0.031) (0.048) (0.037) (0.060)
[1.000] [1.000] [1.000] [1.000] [1.000]

Financial –4.03 × 10 −15 –2.59 × 10 −15 5.50 × 10 −16 6.08 × 10 −16 3.75 × 10 −16

(0.008) (0.008) (0.011) (0.038) (0.036)
[1.000] [1.000] [1.000] [1.000] [1.000]

Note: The numbers in the parentheses ( ) denote the standard errors, and the numbers in the square brackets [ ] are
the p-value.

Except for using a simple regression to test whether the endogeneity exists, we also use the
instrumental variables (IV) model to obtain the estimators if the endogeneity exists in a model.
Then we use the first stage F-statistic to check whether the estimators are not biased. Or if the
endogeneity exists in panel regression model, we can use instrumental variable (IV) regression to
obtain a consistent estimator when for example the regressor X1,it is correlated with the error term eit.
Instrumental variable estimation uses an additional ‘instrumental’ variable Z1,it to isolate that part
of X1,it that is uncorrelated with eit. This in turn permits consistent estimation of the regression
coefficients. However, a valid instrumental variable must satisfy two conditions: instrumental
relevance (i.e., corr(Z1,it, X1,it) 6= 0), and instrument exogeneity (i.e., corr(Z1,it, eit) = 0). If the
instrument Z1,it satisfies the conditions of instrument relevance and instrument exogeneity then the
coefficient β1 can be estimated using an IV estimator called two stage least squares (TSLS). The two
stage least squares estimator is calculated in two stages. In this study, we assume only one endogenous
regressor X1,it exists in this model, and we also use only one instrumental variable Z1,it, hence the
others’ explanatory variables in Equation (3) are exogenous variables. The panel regression model in
Equation (3) can be re-expressed as follows:

yit = β0 + β1X1,it + β2W1,it + β3W2,it + . . . + β14W13,it + εit (5)
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The first stage regression of TSLS relates X1,it to the instrument (i.e., Z1,it) and the exogenous
variables (i.e., W1,it, W2,it, . . . . . . , W13,it):

X1,it = π0 + π1Z1,it + π2W1,it + π3W2,it + . . . + π14W13,it + uit (6)

where uit is an error term; the variables W1,it, W2,it, . . . . . . , W13,it are X2,it, X3,it, . . . ., X14,it in Equation(3),
respectively; π0, π1, . . . .., π14 are unknown regression coefficients and are estimated by OLS.
The predicted value from this regression is X̂1,it. In the second stage of TSLS, Equation (5) is estimated
by OLS except that X1,it is replaced by its predicted value from the first stage. That is, yit is regressed
on X̂1,it, W1,it, W2,it, . . . . . . , W13,it using OLS. The resulting estimator of β0, β1, β2, β3, . . . , β14 is the
TSLS estimator. Notably, if instruments explain little of the variation in X1,it, we call the instruments
weak instruments. If instruments are weak, TSLS is no longer reliable. Therefore, it is vital that we
assess whether these instruments are valid. Here, we use the first-stage F-statistic to check for weak
instruments when there is a single endogenous regressor. The first-stage F-statistic is the F-statistic
testing the hypothesis that the coefficients on the instruments Z1,it, Z2,it . . . Zm,it equal zero in the first
stage of two stage least squares. When there is a single endogenous regressor, a first stage F-statistic
less than 10 indicates that the instruments are weak, in which case the TSLS estimator is biased [34,35].

Table 4 lists the empirical result of panel two-stage least squares (TSLS) model of one endogenous
variable with one instrumental variable and control variables. In Table 4, we follow Anderson and
Hsiao [36], and Arellano and Bond [37] to select the instrument being the supposed endogenous
variable with one lag period. For example, suppose that SIZEit is correlated with the error term εit
then the variable SIZEit is an endogenous variable. The SIZEit−1 is selected instrument, then we
perform the first stage regression of TSLS. That is, SIZEit is regressed on SIZEit−1, W1,it, W2,it . . . W13,it
in Equation (6) by using OLS. The coefficient value of instrument Z1,it (i.e., SIZEit−1) is significant,
and is equal to 0.7627 (i.e., π1 = 0.7627). It is listed at the column ‘SIZEt-1’ corresponding to the row
‘Instrumental variable Zi’ in Table 4. Moreover, the value of the first stage F-statistic is equal to 179.76,
and it is far greater than 10, indicating that rejecting the null hypothesis H0 : π1 = 0. This result infers
that the weak instrument does not exist. In other word, the TSLS estimator is not biased. Notably,
in this table we do not list the others coefficient values in Equation (6). Subsequently, we execute the
second stage regression of TSLS. That is, yit is regressed on ˆSIZEit, W1,it, W2,it . . . W13,it in Equation
(5) by using OLS. ˆSIZEit is the predicted value, and it is obtained via substituting all the estimated
coefficients (i.e., π̂0, π̂1, π̂2, π̂3 . . . π̂14) in Equation (6). The coefficient value of ˆSIZEit is significant,
and is equal to 0.0235 (i.e., β1 = 0.0235). This value is almost the same as the coefficient value of SIZEit
(0.0231) in Model (2). In addition, the value of R2 for the second stage regression of TSLS is equal to
0.138, and it is almost the same as that for Model (2) (i.e., R2 = 0.126). Turn to the others explanatory
variables in Equation (3), we follow the above procedure, and we find that all the values of first stage
F-statistic are greater than 10, indicating that the weak instrument does not exist, and all the TSLS
estimator are consistent. In addition, all the value of R2 for the second stage regression of TSLS are
almost the same as that for Model (2). Hence, we can get a conclusion that all the empirical results
listed at the following sequential tables deserve to believe.

Table 4. The empirical result of two-stage least squares model with one endogenous variable and one
instrumental variable.

Model (2) SIZEt−1 RETt−1 TURNt−1 DYt−1 ROEt−1 INSIDERt−1

C −0.4045 *** −0.4256 *** −0.5065 *** −0.3629 *** −0.4895 *** −0.3537 *** −0.4302 ***
(−0.033) (0.044) (0.061) (0.041) (0.038) (0.041) (0.037)

SIZE 0.0231 *** 0.0235 *** 0.0274 *** 0.0213 *** 0.0268 *** 0.0198 *** 0.0236 ***
(−0.001) (0.002) (0.003) (0.002) (0.002) (0.002) (0.002)

RET 0.0125 *** 0.0170 *** −0.0119 0.0190 *** 0.0146 *** 0.0186 *** 0.0168 ***
(−0.002) (0.002) (0.018) (0.002) (0.002) (0.002) (0.002)

TURN −0.0031 *** −0.0025 *** −0.0020 *** −0.0049 *** −0.0028 *** −0.0023 *** −0.0025 ***
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000)



www.manaraa.com

Sustainability 2018, 10, 2769 16 of 28

Table 4. Cont.

Model (2) SIZEt−1 RETt−1 TURNt−1 DYt−1 ROEt−1 INSIDERt−1

DY −0.5728 *** −0.5524 *** −0.6603 *** −0.6120 *** −1.7684 *** −0.7226 *** −0.5491 ***
(−0.088) (0.097) (0.117) (0.098) (0.209) (0.103) (0.096)

ROE 0.1654 *** 0.2047 *** 0.1900 *** 0.1991 *** 0.2366 *** 0.3245 *** 0.2037 ***
(−0.011) (0.013) (0.016) (0.013) (0.014) (0.029) (0.013)

MSCI 0.0065 ** 0.0066 * 0.0051 0.0056 * 0.0048 0.0062 * 0.0067 *
(−0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

INSIDER −0.0547 *** −0.0563 *** −0.0528 *** −0.0495 *** −0.0602 *** −0.0590 *** −0.0503 ***
(−0.005) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

SOE −0.0085 *** −0.0087 *** −0.0110 *** −0.0090 *** −0.0078 ** −0.0063 * −0.0076 **
(−0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Region 0.0021 0.0028 * 0.0023 0.0030 * 0.0021 0.0028 * 0.0029 *
(−0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Agricultural 0.0427 *** 0.0533 *** 0.0505 *** 0.0554 *** 0.0513 *** 0.0568 *** 0.0533 ***
(−0.008) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)

Manufacturing 0.0168 *** 0.0186 *** 0.0187 *** 0.0191 *** 0.0183 *** 0.0200 *** 0.0184 ***
(−0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Power −0.0171 ** −0.0141 * −0.0153 * −0.0151 * −0.0091 −0.0123 * −0.0142 *
(−0.005) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

Information 0.0318 *** 0.0315 *** 0.0339 *** 0.0346 *** 0.0273 *** 0.0316 *** 0.0308 ***
(−0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Financial −0.0282 ** −0.0281 ** −0.0352 ** −0.0249 * −0.0264 * −0.0230 * −0.0282 **
(−0.009) (0.011) (0.011) (0.010) (0.011) (0.011) (0.010)

Year dummies YES YES YES YES YES YES YES
Number of firms 2304 2021 2021 2021 2021 2021 2021

Number of observations 11,790 9486 9486 9486 9486 9486 9486
Instrumental variable Zi 0.7627 *** −0.0954 ** 0.4206 *** 0.4569 *** 0.4448 *** 0.9023 ***

(0.057) (0.030) (0.027) (0.058) (0.048) (0.019)

First stage F 179.76 10.33 249.79 61.75 85.56 2311.26
R* 0.126 0.138 0.123 0.133 0.124 0.131 0.138

Note: All the coefficient values of Model (2) in Table 4 are obtained from those of Model (2) in Table 6. First stage
F denotes the first stage F-statistic, and its degree of freedom is (1, 9461) for all cases in this table. The selected
Instrumental variable are the supposed endogenous variable with one lag period. The Instrumental variables Zi in
this table are SIZEt−1, RETt−1, TURNt−1, DYt−1, ROEt−1, and INSIDERt−1. The superscripts ***, **, and * indicate
the coefficient is significant at the 0.1%, 1%, and 5% levels, respectively.

3.3. Chow Test

According to the report of the 16th National Congress of the Communist Party of China, mainland
China is divided into four economic regions: eastern, central, western, and north-eastern. We then
examined whether the four types of institutional investors different industrial favorites under the
regional industrial development policy in the four economic regions in China. Hence, according to the
above four regions in China, we split our data into four groups to estimate the panel regression model.
However, we wanted to determine if it was reasonable to regression the data for each region. In this
paper, we followed Kangasharju [38] when choosing to use the Chow test [39] to examine whether the
parameters of one group of the data were equal to those of the other groups for six pair-wise regions
composed of two alternative regions from the above four regions: eastern vs. central, eastern vs.
western, eastern vs. north-eastern, central vs. western, central vs. northeastern, and western vs.
northeastern. The Chow test determines whether the true coefficients in two linear regressions on
different data sets are equal. It is often used to determine whether independent variables have different
impacts on different subgroups of the population. Hence, for the pair-wise regions, we modeled our
data as yit = X′itβ + εit for all observations (i.e., two groups of data combined together). For each of
group of data, we have yit = X′itβ1 + ε1,it for n1 observations of group 1 and yit = X′itβ2 + ε2,it for n2

observations of group 2, where yit, Xit and εit are defined as in Equation (2). β1 and β2 denote the
above coefficient vectors for the data from group 1 and group 2, respectively. As mentioned above,
the Chow test is used to examine whether parameters of one group of the data are equal to those of
other groups, or it is used to test whether the data can be pooled. Hence, the null hypothesis of the
Chow test is H0 : β1 = β2. If the null hypothesis is rejected, two groups have different slopes and
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intercepts, and the data cannot be pooled. The Chow test statistic follows the F distribution with k and
n1 + n2 − 2k degrees of freedom and is expressed as:

Chow =
(Sc − S1 − S2)/k

(S1 + S2)/(n1 + n2 − 2k)
(7)

where Sc is the sum of squared residuals from the combined data; S1 and S2 denote the sum of squared
residuals from the first and second groups, respectively; n1 and n2 denote the number of observations
in the first and second groups, respectively; and k is the total number of parameters, which equals 14 in
this case. Table 5 lists the empirical results of the Chow test for the six pair-wise regions. From Table 5,
all Chow tests were rejected, indicating that the four regions of data have different slopes and intercepts,
and the data cannot be pooled. In other words, it is reasonable to regression the data for each region.

Table 5. Chow test of the panel regression model for alternative pair-wise regions.

Pair-Wise Regions Chow Test F (k, n1 + n2 − 2k )

Eastern vs. central 5.577 *** F(14, 9741)
Eastern vs. western 4.718 *** F(14, 9634)

Eastern vs. northeastern 3.469 *** F(14, 8716)
Central vs. western 5.304 *** F(14, 3016)

Central vs. northeastern 4.080 *** F(14, 2098)
Western vs. northeastern 3.265 *** F(14, 1991)

Note: The superscripts *** indicate the values of Chow test statistic are significant at the 0.1% levels, respectively.
The Chow test statistic follows the F distribution with k and n1 + n2 − 2k degrees of freedom

4. Empirical Results

A firm with good firm-level characteristics or engaging in regional industrial development policy
should have excellent profit, so we proposed two hypotheses, H1a and H1b, to explore whether the
firm-level characteristics or regional industrial development policy affect the investment behavior
of institutional investors. Subsequently, different industries developed in the different regions in
China according to regional industrial development policy. Notably, the four types of institutional
investors in China depend on the geographic origin of the institutions or whether they have business
ties with the firm in which they invested. Hence, this study proposed four hypotheses, H2a, H2b, H3a,
and H3b, to investigate whether these four types of institutional investors have different industrial
favorites under the regional industrial development policy in China. We further explored which type
of institutional investor supports the regional industrial development policy.

4.1. Do Firm-Level Characteristics and Regional Industrial Development Policy Affect Investment Behavior of
Institutional Investors?

Regarding the H1a and H1b hypotheses, we used the annual data of 2304 firms covering the
period from 2004 to 2016 and used the panel regression model and the RVFM model [6] to estimate the
values of two types of variables for five kinds of institutional investors. The two types of variables
include the firm-level characteristic variables and the regional industrial development policy variables.
The five kinds of institutional ownerships include total institutional ownership (Total_IO) and four
types of institutional ownerships: independent institutional ownership (Indep_IO), grey institutional
ownership (Grey_IO), domestic institutional ownership (Domes_IO), and qualified foreign institutional
ownership (QFII_IO). Finally, the obtained empirical results were used to perform the tests associated
with the above two hypotheses.
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Table 6. Determinants of institutional investors’ investment behavior in China.

Total_IO Indep_IO Grey_IO Domes_IO QFII_IO
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

C −0.3397 *** −0.4045 *** −0.5040 *** 0.0978 *** −0.3911 *** −0.0133 ***
(0.032) (0.033) (0.025) (0.021) (0.033) (0.002)

SIZE 0.0209 *** 0.0231 *** 0.0257 *** −0.0026 ** 0.0225 *** 0.0006 ***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.000)

RET 0.0130 *** 0.0125 *** 0.0113 *** 0.0013 0.0124 *** 0.0001
(0.002) (0.002) (0.001) (0.001) (0.002) (0.000)

TURN −0.0029 *** −0.0031 *** −0.0026 *** −0.0005 * −0.0031 *** 0.0000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

DY −0.6509 *** −0.5728 *** −0.4152 *** −0.1868 *** −0.5998 *** 0.0269 ***
(0.088) (0.088) (0.067) (0.057) (0.087) (0.005)

ROE 0.1642 *** 0.1654 *** 0.1363 *** 0.0294 *** 0.1623 *** 0.0031 ***
(0.011) (0.011) (0.009) (0.007) (0.011) (0.001)

MSCI 0.0081 *** 0.0065 ** 0.0058 ** 0.0002 0.0065 ** 0.0000
(0.002) (0.002) (0.002) (0.002) (0.002) (0.000)

INSIDER −0.0485 *** −0.0547 *** −0.0156 *** −0.0383 *** −0.0540 *** −0.0007 **
(0.005) (0.005) (0.004) (0.003) (0.005) (0.000)

SOE −0.0121 *** −0.0085 *** 0.0008 −0.0084 *** −0.0085 *** 0.0000
(0.002) (0.002) (0.002) (0.002) (0.002) (0.000)

Region 0.0021 0.0024 ** −0.0003 0.0021 −0.0001
(0.001) (0.001) (0.001) (0.001) (0.000)

Agricultural 0.0427 *** 0.0212 *** 0.0215 *** 0.0426 *** 0.0001
(0.008) (0.006) (0.005) (0.008) (0.001)

Manufacturing 0.0168 *** 0.0176 *** −0.0005 0.0161 *** 0.0007 ***
(0.002) (0.002) (0.002) (0.002) (0.000)

Power −0.0171 ** −0.0276 *** 0.0106 ** −0.0162 ** −0.0009 **
(0.005) (0.004) (0.004) (0.005) (0.000)

Information 0.0318 *** 0.0298 *** 0.0020 0.0313 *** 0.0005
(0.005) (0.003) (0.003) (0.004) (0.000)

Financial −0.0282 ** −0.0369 *** 0.0090 −0.0276 ** −0.0006
(0.009) (0.007) (0.006) (0.009) (0.001)

Year dummies YES YES YES YES YES YES
Number of firms 2304 2304 2304 2304 2304 2304
Number of observations 11,790 11,790 11,790 11,790 11,790 11,790
R* 0.116 0.126 0.179 0.017 0.123 0.027

Note: This table presents the results of panel regression for alternative institutional ownerships. Total_IO, Indep_IO,
Grey_IO, Domes_IO, and QFII_IO denote the total institutional ownership, independent institutional ownership,
grey institutional ownership, domestic institutional ownership and qualified foreign institutional ownership,
respectively. The superscripts ***, **, and * indicate the coefficient is significant at the 0.1%, 1%, and 5% levels,
respectively. The value of standard errors corresponding to each coefficient is listed in the parentheses below
that coefficient.

Table 6 lists the empirical results of the panel regression model and the RVFM model [6]. As shown
in the results obtained from Model (1) in Table 6, we found that all the firm-level characteristic
parameters were significant, indicating that the H1a is accepted. For example, parameters ROE
(0.1642), SIZE (0.0209), RET (0.0130), and MSCI (0.0081) were all significantly positive, indicating that
the institutional investors in China prefer firms with high values of ROE, SIZE, or RET, or they like the
firms classified as MSCI. This result indicates that investors like to invest the firms with better financial
performance [40]. This phenomenon seems to be consistent with those found in DelGuercio [41],
Falkenstein [19], Dahlquist and Robertsson [15], and Chao and Chen [42], because when selecting
a firm for institutional investors, the return [41] and the size of the firm [15,21] are crucial factors.
Moreover, foreign investors prefer the firms that are collected in the MSCI [42]. Conversely, parameters
DY (−0.6509), INSIDER (−0.0485), SOE (−0.0121), and TURN (−0.0029) were all significantly negative,
indicating that institutional investors in China do not like firms with high values of DY and TURN,
or they also do not like firms with high values of INSIDER or SOE. This phenomenon is consistent
with that found in Ferreira and Matos [6], since the investors prefer firms with a smaller proportion of
insider investors.

Hypothesis 1b was tested using the correlation coefficient (R*) values for Model (1) and
Model (2), and the significance of regional industrial development policy variables in Table 6. Notably,
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the independent variables in Model (2) included firm-level characteristic variables and regional
industrial development policy variables, whereas the independent variables in Model (1) only included
firm-level characteristic variables. The R**value for Model (2) was greater than that of Model (1),
and most of the regional industrial development policy variables were significant, indicating that
it is necessary to add the regional industrial development policy variables into Model (1) when the
total institutional ownership (Total_IO) was regressed only by the firm-level characteristic variables in
Model (1). In other words, the higher R**value for Model (2) and the significance of regional industrial
development policy variables support H1b.

To investigate which type of institutional investor supports the regional industrial development
policy, we first wanted to understand the firm’s selection criteria and the industrial favorite for the four
types of institutional investors within China. As shown by the results of Model (3) in Table 6, we found
that firm-level characteristic parameters ROE (0.1363), SIZE (0.0257), RET (0.0113), and MSCI (0.0058)
were all significantly positive, whereas industry policy parameters information (0.0298), agricultural
(0.0212), and manufacturing (0.0176) were all significantly positive, indicating that the independent
institutions chose firms with high ROE, SIZE, and RET values, or they like firms being collected into
MSCI. Moreover, they prefer information, agricultural, and manufacturing industries. Using the
same inference process, grey institutions selected firms with high ROE values and they preferred
the agricultural and power industries. For domestic institutions, they chose firms with high values
of ROE, SIZE, and RET, or they selected firms being collected into MSCI. Moreover, they preferred
agricultural, information, and manufacturing industries. For the QFII institutions, they selected firms
with high values of DY, ROE, and SIZE, and they preferred the manufacturing industry. The above
results are almost consistent with the results of the PCC tests in Table 2, except for the industry favorite
of domestic institutions. This finding is because those domestic institutions preferred the financial
industry in the PCC test. In addition, from the above results we obtained the following conclusions for
all of China. First, the ROE is the common firm selection condition for these four types of institutions
when they select the firms for investment. Second, both independent and domestic institutions have the
same firm selection criteria (ROE, SIZE, RET, and MSCI). Third, only QFII considers DY, whereas the
other institutions do not. Finally, only grey institutions prefer the power industry among the four
types of institutions, and QFII prefers manufacturing industry among the five major industries.

4.2. Which Type of Institutional Investor Supports the Regional Industrial Development Policy?

This subsection examines whether these four types of institutional investors have different
industrial favorites under the regional industrial development policy in the four economic regions
in China. We also explore the type of institutional investor that supports the regional industrial
development policy. Hence, the above 2304 firms were divided into four categories according to the
firm location, and then the four categories of firm data were used to estimate the panel regression
model and the RVFM model [6]. The estimated results are listed in Tables 7–10 for the eastern,
central, western and north-eastern regions of China, respectively. This subsection only considers
the significance of regional industrial development policy variables in Tables 7–10 as we were only
examining the type of institutional investor that supports the regional industrial development policy.
However, directly examining the above issue by using the results listed in Tables 7–10 was difficult.
Thus, the results of Tables 7–10 are summarized in Table 11.

For example, Table 7 lists the results of the four types of institutional investors’ industrial favorite
in China’s eastern region. As shown in Model (3) of Table 7, the agricultural (0.0193), manufacturing
(0.0194), and information (0.0282) parameters were all significantly positive, indicating that the
independent institutional investors like to invest in the agricultural, manufacturing, and information
industries. These results are respectively recorded as ‘+’ in the Eastern column, corresponding
the rows of Agricultural, Manufacturing, and Information in Panel A of Table 11. Conversely,
the power (−0.0307) and financial (−0.0260) parameters were significantly negative, indicating that the
independent institutional investors do not like to invest in power or the financial industry. These results
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are recorded as ‘–’ in the eastern column corresponding to the rows of Power and Financial in Panel A
of Table 11. With the same inference process, the results of Model (4) for grey institutional investors are
all summarized in the eastern column in Panel B of Table 11, whereas those of Model (5) for domestic
institutional investors are summarized in the eastern column in Panel C of Table 11. Finally, the results
of Model (6) for qualified foreign institutional investors are summarized in the eastern column in Panel
D of Table 11.

Table 7. The institutional investors’ industrial investment behavior in the eastern region in China based
on the results of panel regression for different institutional ownership for 2004 to 2016.

Total_IO Indep_IO Grey_IO Domes_IO QFII_IO

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

C –0.3318 *** –0.4082 *** –0.5064 *** 0.0948 *** –0.3949 *** –0.0133 ***
(0.036) (0.039) (0.029) (0.025) (0.038) (0.002)

SIZE 0.0204 *** 0.0232 *** 0.0258 *** –0.0024 * 0.0226 *** 0.0006 ***
(0.002) (0.002) (0.001) (0.001) (0.002) (0.000)

RET 0.0131 *** 0.0123 *** 0.0128 *** –0.0005 0.0123 *** 0.0001
(0.002) (0.002) (0.002) (0.001) (0.002) (0.000)

TURN –0.0028 *** –0.0029 *** –0.0027 *** –0.0002 –0.0029 *** 0.0000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

DY –0.6690 *** –0.5535 *** –0.4375 *** –0.1582 * –0.5829 *** 0.0294 ***
(0.106) (0.106) (0.080) (0.068) (0.106) (0.007)

ROE 0.1790 *** 0.1781 *** 0.1380 *** 0.0389 *** 0.1753 *** 0.0029 ***
(0.013) (0.013) (0.010) (0.008) (0.013) (0.001)

MSCI 0.0107 *** 0.0094 ** 0.0082 *** 0.0007 0.0090 ** 0.0003
(0.003) (0.003) (0.002) (0.002) (0.003) (0.000)

INSIDER –0.0463 *** –0.0514 *** –0.0079 –0.0428 *** –0.0510 *** –0.0004
(0.006) (0.006) (0.005) (0.004) (0.006) (0.000)

SOE –0.0176 *** –0.0119 *** –0.0022 –0.0091 *** –0.0118 *** –0.0001
(0.003) (0.003) (0.002) (0.002) (0.003) (0.000)

Agricultural 0.0712 *** 0.0193 * 0.0518 *** 0.0707 *** 0.0005
(0.011) (0.009) (0.007) (0.011) (0.001)

Manufacturing 0.0172 *** 0.0194 *** –0.0022 0.0165 *** 0.0007 ***
(0.003) (0.002) (0.002) (0.003) (0.000)

Power –0.0471 *** –0.0307 *** –0.0155 ** –0.0456 *** –0.0015 **
(0.008) (0.006) (0.005) (0.008) (0.001)

Information 0.0265 *** 0.0282 *** –0.0020 0.0261 *** 0.0003
(0.005) (0.004) (0.003) (0.005) (0.000)

Financial –0.0272 * –0.0260 ** –0.0008 –0.0267 * –0.0005
(0.011) (0.009) (0.007) (0.011) (0.001)

Year dummies YES YES YES YES YES YES
Number of firms 1601 1601 1601 1601 1601 1601

Number of observations 8194 8194 8194 8194 8194 8194
R* 0.126 0.140 0.195 0.028 0.137 0.030

Note: Total_IO, Indep_IO, Grey_IO, Domes_IO, and QFII_IO denote the total institutional ownership, independent
institutional ownership, grey institutional ownership, domestic institutional ownership, and qualified foreign
institutional ownership, respectively. The superscripts ***, **, and * indicate the coefficient is significant at the
0.1%, 1%, and 5% levels, respectively. The value of standard errors corresponding to each coefficient is listed in the
parentheses below that coefficient.

Tables 8–10 list the results of four types of institutional investors’ industrial favorites in the
central, western, and north-eastern regions in China, respectively. Using the same inference process,
the results for independent, grey, domestic, and qualified foreign institutional investors in Tables 8–10
are summarized for the central, western, and north-eastern regions, respectively, in Panels A, B, C,
and D in Table 11.
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For the four regions, we added up the total number of industries in which each of the four types of
institutional investors likes to invest. For instance, as shown in Table 11, the independent institutional
investors like to invest in the agricultural, manufacturing, and information industries in the eastern
region. We also added up the total number of ‘+’ signs appearing in the eastern column in Panel A
of Table 11. Hence, in the eastern region, the total number of industries in which the independent
institutional investors like to invest was three. Then, the number three was recorded in the Support
Level row and the Eastern column in panel A of Table 11. Using the same inference process, the total
number of industries in which the grey and qualified foreign institutional investors like to invest are all
equal to one, whereas this value was three for the domestic institutional investors in the eastern region.
Hence, the numbers one, three, and one were recorded in the Support Level row and Eastern column
in Panels B, C, and D, respectively. By repeating the above process, we completed all the summation
work for the central, western, and north-eastern regions, and recorded the results in the Support Level
row and central, western, and north-eastern columns in the four Panels in Table 11.

Table 8. Panel regression results for different institutional investors’ industrial investment behavior in
central China for alternative institutional ownerships from 2004 to 2016.

Total_IO Indep_IO Grey_IO Domes_IO QFII_IO

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

C −0.4155 *** −0.4148 *** −0.5849 *** 0.1698 * −0.3844 *** −0.0304 ***
(0.103) (0.103) (0.074) (0.075) (0.103) (0.006)

SIZE 0.0246 *** 0.0250 *** 0.0305 *** −0.0056 0.0236 *** 0.0014 ***
(0.005) (0.005) (0.003) (0.003) (0.005) (0.000)

RET 0.0163 *** 0.0162 *** 0.0080 * 0.0081 * 0.0164 *** −0.0002
(0.005) (0.005) (0.003) (0.003) (0.005) (0.000)

TURN −0.0034 *** −0.0033 *** −0.0028 *** −0.0005 −0.0032 *** −0.0001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.000)

DY −0.4636 * −0.4985 * −0.4032 ** −0.0955 −0.5317 ** 0.0331 **
(0.197) (0.197) (0.141) (0.143) (0.196) (0.012)

ROE 0.2379 *** 0.2309 *** 0.1972 *** 0.0327 0.2210 *** 0.0099 ***
(0.036) (0.036) (0.026) (0.026) (0.036) (0.002)

MSCI −0.0038 −0.0062 −0.0046 −0.0016 −0.0048 −0.0014 **
(0.007) (0.007) (0.005) (0.005) (0.007) (0.000)

INSIDER −0.0666 *** −0.0695 *** −0.0383 *** −0.0312 ** −0.0668 *** −0.0027 **
(0.015) (0.015) (0.011) (0.011) (0.015) (0.001)

SOE −0.0192 ** −0.0234 *** −0.0089 * −0.0146 ** −0.0227 *** −0.0007

(0.006) (0.006) (0.004) (0.005) (0.006) (0.000)
Agricultural −0.0037 0.0206 −0.0242* −0.0041 0.0004

(0.017) (0.012) (0.012) (0.017) (0.001)

Manufacturing −0.0087 0.0016 −0.0103 ** −0.0101 0.0014 ***
(0.006) (0.005) (0.005) (0.006) (0.000)

Power 0.0314 * −0.0351 *** 0.0666 *** 0.0319 * −0.0005
(0.013) (0.009) (0.009) (0.013) (0.001)

Information 0.0384 * 0.0279 * 0.0107 0.0378 * 0.0006
(0.018) (0.013) (0.013) (0.018) (0.001)

Financial −0.0935 ** −0.0803 *** −0.0133 −0.0939 ** 0.0003
(0.034) (0.024) (0.025) (0.034) (0.002)

Year dummies YES YES YES YES YES YES
Number of firms 302 302 302 302 302 302

Number of observations 1576 1576 1576 1576 1576 1576
R* 0.128 0.142 0.217 0.063 0.136 0.084

Note: Total_IO, Indep_IO, Grey_IO, Domes_IO, and QFII_IO denote the total institutional ownership, independent
institutional ownership, grey institutional ownership, domestic institutional ownership and qualified foreign
institutional ownership, respectively. The superscripts ***, **, and * indicate the coefficient is significant at the
0.1%, 1%, and 5% levels, respectively. The value of standard errors corresponding to each coefficient is listed in the
parentheses below that coefficient.
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Table 9. Panel regression results for different institutional investors’ industrial investment behavior in
western China for alternative institutional ownership from 2004 to 2016.

��� Total_IO Indep_IO Grey_IO Domes_IO QFII_IO

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

C −0.4692 *** −0.4916 *** −0.4310 *** −0.0497 −0.4843 *** −0.0073
(0.100) (0.099) (0.085) (0.062) (0.099) (0.005)

SIZE 0.0272 *** 0.0272 *** 0.0226 *** 0.0040 0.0268 *** 0.0003
(0.005) (0.004) (0.004) (0.003) (0.004) (0.000)

RET 0.0114 * 0.0107 0.0106 * 0.0007 0.0104 0.0003
(0.006) (0.006) (0.005) (0.003) (0.005) (0.000)

TURN −0.0031 *** −0.0031 *** −0.0021 ** −0.0011 * −0.0031 *** 0.0000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.000)

DY −0.7503 * −0.6923 * −0.2572 −0.4520 * −0.6985 * 0.0062
(0.312) (0.310) (0.266) (0.193) (0.309) (0.016)

ROE 0.0206 0.0291 0.0777 ** −0.0392 * 0.0279 0.0012
(0.030) (0.030) (0.026) (0.018) (0.030) (0.002)

MSCI 0.0051 0.0030 0.0000 0.0012 0.0034 −0.0004
(0.007) (0.007) (0.006) (0.005) (0.007) (0.000)

INSIDER −0.0554 *** −0.0686 *** −0.0407 ** −0.0287 ** −0.0686 *** 0.0000
(0.016) (0.016) (0.014) (0.010) (0.016) (0.001)

SOE 0.0012 0.0038 0.0183 ** −0.0120 ** 0.0033 0.0005
(0.007) (0.007) (0.006) (0.004) (0.007) (0.000)

Agricultural 0.0636 ** 0.0391 * 0.0250 0.0639 ** −0.0003
(0.021) (0.018) (0.013) (0.021) (0.001)

Manufacturing 0.0280 *** 0.0212 *** 0.0090 * 0.0274 *** 0.0006
(0.007) (0.006) (0.004) (0.007) (0.000)

Power −0.0003 −0.0266 ** 0.0256 *** 0.0002 −0.0005
(0.011) (0.010) (0.007) (0.011) (0.001)

Information 0.0783 *** 0.0441 *** 0.0350 *** 0.0762 *** 0.0021 **
(0.014) (0.012) (0.009) (0.014) (0.001)

Financial 0.0011 −0.0498 ** 0.0523 *** 0.0015 −0.0003
(0.022) (0.019) (0.014) (0.022) (0.001)

Year dummies YES YES YES YES YES YES
Number of firms 293 293 293 293 293 293

Number of observations 1469 1469 1469 1469 1469 1469
R* 0.098 0.125 0.130 0.049 0.123 0.038

Note: Total_IO, Indep_IO, Grey_IO, Domes_IO, and QFII_IO denote the total institutional ownership, independent
institutional ownership, grey institutional ownership, domestic institutional ownership and qualified foreign
institutional ownership, respectively. The superscripts ***, **, and * indicate the coefficient is significant at the
0.1%, 1%, and 5% levels, respectively. The value of standard errors corresponding each coefficient is listed in the
parentheses below that coefficient.

For the four types of institutional investors, we also summed the total number of regions in which
each of five industries is liked by the specified institutional investors. For instance, as shown in Table 11,
the agricultural industry is liked by independent investors in the eastern and western regions. We also
summed the total number of the ‘+’ signs appearing in the Agriculture row in Panel A of Table 11.
Hence, the total number of regions that like the agriculture industry based on independent investors
was two. Then, the number two was recorded in the Sum column and Agriculture row in panel A of
Table 11. Using the same inference process, the total number of regions that like the power or financial
industry based on the independent investors was zero. Conversely, the total number of regions that
like the manufacturing and information industries based on the independent investors were two and
four. Hence, the numbers two, zero, four, and zero were respectively recorded into the Sum column
and Manufacturing, Power, Information, and Financial rows in panel A of Table 11. By imitating the
above process, we completed all the summation work for the grey, domestic, and qualified foreign
institutional investors, and recorded the results in the Sum column and Agriculture, Manufacturing,
Power, Information, and Financial rows in Panels B, C, and D in Table 11, respectively.
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Table 10. The institutional investors’ industrial investment behavior in the north-eastern region of China.

Total_IO Indep_IO Grey_IO Domes_IO QFII_IO

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

C −0.3236 −0.3419 −0.3358 * −0.0160 −0.3455 0.0036
(0.190) (0.188) (0.132) (0.120) (0.187) (0.008)

SIZE 0.0187 * 0.0181 * 0.0177 ** 0.0008 0.0182 * −0.0001
(0.009) (0.009) (0.006) (0.005) (0.009) (0.000)

RET 0.0088 0.0089 0.0027 0.0067 0.0092 −0.0003
(0.010) (0.010) (0.007) (0.006) (0.010) (0.000)

TURN −0.0028 * −0.0035 * −0.0012 −0.0026 ** −0.0035 ** 0.0001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.000)

DY −0.7722 −0.8042 −0.4333 −0.3122 −0.7830 −0.0212
(0.431) (0.423) (0.298) (0.269) (0.420) (0.018)

ROE 0.3085 *** 0.3493 *** 0.2159 *** 0.1330 *** 0.3464 *** 0.0030
(0.057) (0.057) (0.040) (0.036) (0.056) (0.002)

MSCI 0.0066 0.0069 0.0240 * −0.0166 0.0060 0.0009
(0.014) (0.014) (0.010) (0.009) (0.014) (0.001)

INSIDER −0.0291 −0.0447 −0.0343 −0.0002 −0.0440 −0.0007
(0.028) (0.028) (0.020) (0.018) (0.028) (0.001)

SOE 0.0276 * 0.0381 *** 0.0080 0.0328 *** 0.0371 *** 0.0010 *
(0.011) (0.011) (0.008) (0.007) (0.011) (0.000)

Agricultural −0.0043 −0.0122 0.0080 −0.0036 −0.0007
(0.026) (0.019) (0.017) (0.026) (0.001)

Manufacturing 0.0474 *** 0.0139 0.0325 *** 0.0483 *** −0.0009
(0.011) (0.008) (0.007) (0.011) (0.000)

Power −0.0205 −0.0288 * 0.0086 −0.0188 −0.0017
(0.021) (0.015) (0.013) (0.021) (0.001)

Information 0.0326 0.0342 * −0.0017 0.0335 −0.0008
(0.022) (0.015) (0.014) (0.021) (0.001)

Financial −0.0726 −0.0660 * −0.0079 −0.0704 −0.0022
(0.041) (0.029) (0.026) (0.041) (0.002)

Year dummies YES YES YES YES YES YES
Number of firms 108 108 108 108 108 108

Number of observations 551 551 551 551 551 551
R* 0.160 0.210 0.243 0.120 0.210 0.068

Note: Total_IO, Indep_IO, Grey_IO, Domes_IO, and QFII_IO denote the total institutional ownership, independent
institutional ownership, grey institutional ownership, domestic institutional ownership and qualified foreign
institutional ownership, respectively. The superscripts ***, **, and * indicate the coefficient is significant at the
0.1%, 1%, and 5% levels, respectively. The value of standard errors corresponding each coefficient is listed in the
parentheses below that coefficient.

For the numbers in the Sum column in panel A, we found that independent institutions prefer
the information industry (4), since they invest in this industry in four regions, and they invest in
significantly more regions than the other industries. As shown in the numbers in the Support Level
row in panel A, independent institutions focus on eastern (3) and western (3) regions, since they invest
in three industries in the eastern and western regions. Independent institutions invest in significantly
more industries than in the other regions. The above results indicate that independent institutions
prefer the information industry and focus on the eastern and western regions. Using the same inference
process, we obtained the following results. Grey institutions focus on the western region (4) and like
every industry, since the total numbers of regions in which grey institutions invested were one, two,
two, one, and one in the agricultural, manufacturing, power, information, and financial industries,
respectively. These five numbers are almost the same. In other words, grey institutions uniformly
distribute their capital in these five industries. Domestic institutions prefer the manufacturing (3) and
information (3) industries, and appear to focus on every region since the total number of industries
in which domestic institutions invested were three, two, three, and one in eastern, central, western,
and north-eastern China, respectively. These four numbers are almost the same. QFIIs preferred the
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manufacturing industry (2), and appeared to focus on every region since the total number of industries
in which QFIIs invested were one, one, one and zero in eastern, central, western, and north-eastern
China, respectively; these four numbers are almost the same. Therefore, both domestic and QFII
institutions uniformly distribute their capital in these four regions. Finally, the four numbers eight,
seven, nine, and three in the Support Level row and Sum column in panels A−D. Domestic institutions
(9) and QFIIs (3) deeply and slightly, respectively, engaged in industry development in China. From the
above results, we conclude that these four types of institutional investors have different industry
favorites in the four economic regions in China under the regional industrial development policies.

Table 11. Summary of institutional investors’ industrial investment behavior by region.

Eastern Central Western North-Eastern Sum (Average)

Panel A. Independent Institutional Ownership

Agricultural + × + × 2
Manufacturing + × + × 2

Power − − − − 0
Information + + + + 4

Financial − − − − 0
Support Level 3 (3/4) 1 (1/2) 3 (2/3) 1 (0/2) 8 (23/48)

Panel B. Grey Institutional Ownership

Agricultural + − × × 1
Manufacturing × − + + 2

Power − + + × 2
Information × × + × 1

Financial × × + × 1
Support Level 1 (1/4) 1 (1/2) 4 (3/3) 1 (1/2) 7 (27/48)

Panel C. Domestic Institutional Ownership

Agricultural + × + × 2
Manufacturing + × + + 3

Power − + × × 1
Information + + + × 3

Financial − − × × 0
Support Level 3 (3/4) 2 (2/2) 3 (2/3) 1 (1/2) 9 (35/48)

Panel D. Qualified Foreign Institutional Ownership

Agricultural × × × × 0
Manufacturing + + × × 2

Power − × × × 0
Information × × + × 1

Financial × × × × 0
Support Level 1 (1/4) 1 (0/2) 1 (1/3) 0 (0/2) 3 (7/48)

Regional industry development policy A, M, I, F P, I M, P, I A, M

Note: 1. This table presents the summary results of the preferences for four types of institutional investors at eastern,
central, western and north-eastern regions in China. 2. The above results are summarized from those in Tables 7–10.
3. The symbol + (respectively −) denotes that the specific industry is (respectively is not) preferred significantly
by the specific institutional ownership. Conversely, the symbol × represents the fact that we cannot determine
whether the specific industry is or is not preferred by the specific institutional ownership. 4. The number in the
row ‘support level’ and a specific region column for a specific institution panel denotes the totaling number of
industries the above specific institution prefers in that region. 5. The number in the column ‘Sum’ and a specific
industry row for a specific institution panel denotes the totaling number of regions in which the above specific
institution prefers that industry. 6. The shade font denotes the specific industry is preferred significantly by
the specific institutional ownership, and this industry is consistent with the industries the government develop
in that region. 7. A, M, P, I, and F at the row ‘Regional industry development policy’ denote the Agricultural,
Manufacturing, Power, Information, Financial industries, respectively. 8. The numbers in the bracket at the row
‘Support Level’ and a specific region column at the specific panel denote the support level in a region for the above
specific institution. The support level denotes the participation degree of a specific institutional ownership for
China’s regional industrial development policy, and is obtained by the total number of industries that the specific
institutional ownership prefer, and are consistent with the industry the government develops divided by the total
number of industries that are developed by China’s government in that region. 9. The bold font in row Support
Level (respectively column Sum) denotes the greater number at that row (respectively column).
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According to the Chinese regional industrial development policy described in Section 2.2,
we summarize the industries that have been developed in the four regions in the Regional Industrial
Development Policy row in Table 11. For instance, the agricultural (A), manufacturing (M), information
(I), and financial (F) industries have been developed in the eastern region, so then “A, M, I, and F”
are recorded in the eastern column and Regional Industrial Development Policy row in Table 11.
Subsequently, for each institutional investor and for each region, we examined whether the industry
the institution prefers is consistent with the industry the government develops. If the answer is yes
then a + sign is marked in shaded font. Based on the above findings, we evaluated the support level
for each institutional investor in each region. For example, the four agricultural, manufacturing,
information, and financial industries are being developed by the Chinese government in the eastern
region. Notably, independent institutions in the eastern region prefer three of these industries:
agriculture, manufacturing, and information. Hence, the Support Level for independent institutions
in the eastern region is 3/4, which is recorded in the bracket corresponding to the eastern column
and Support Level row in Panel A of Table 11. Using the same inference process, the Support Level
for independent institutions in central, western, and north-eastern regions are 1/2, 2/3, and 0/2,
respectively. We also calculated the average support level for independent institutions as 23/48,
which is recorded in the bracket corresponding to the Average column and Support Level row in Panel
A of Table 11. As for the other three types of institutions, we also calculated the support level for each
region and the average support level for all regions China. The Average Support Level for independent,
grey, domestic, and qualified foreign institutions were 23/48, 27/48, 35/48, and 7/48, respectively
(Table 11). Except for the average support level for qualified foreign institutions, the support levels for
the other three types of institutions were almost greater than 50%. Hence, H2a and H3a are accepted
because the average support levels were almost greater than 50%. Conversely, H2b is not accepted
because of the average support level greater than 50%. In addition, H3b is not accepted because
the average support level was less than 50%. From the above results, we obtained one conclusion.
Except for the qualified foreign institutions, the other three types of institutions support the regional
industrial development policy. Moreover, domestic institutions receive the greatest support level,
followed by grey and independent institutions, whereas qualified foreign institutions receive the
least support.

5. Conclusions

This study used annual data of firms held by institutional investors that are listed as China
A-shares to run a panel regression model called the RVFM model [6]. We then explored the following
three issues. First, whether the firm-level characteristics or regional industrial development policy
affect the investment behavior of institutional investors. Second, we examined whether these four
types of institutional investors have different industrial favorites in the four economic regions in China
given the regional industrial development policy. Third, we analyzed which type of institutional
investor supports the regional industrial development policy.

The empirical results show that, based on the basic statistical characteristics of the data,
independent institutions and domestic institutions are the main types of institutional investors in
China. Moreover, Chinese firms are attaining good corporate governance and are mainly controlled
by the government. In addition, Chinese investors have a high trade frequency. China is focused
on the manufacturing industry. Second, as reported from the Pearson’s correlation coefficient test
results, most independent and grey institutions are domestic institutions. Moreover, firms with high
SIZE values will be collected as MSCI members, whereas the INSIDER type of investors were more
likely to invest in firms with high TURN values, and SOE firms have high DY values. Furthermore,
regarding the firm-level characteristics for the five types of industry, the agricultural and financial
industries have high TURN and SIZE values, respectively. Both the manufacturing and information
industries attract the INSIDER type of investor, whereas the power industry attracts SOE. Third,
both the firm-level characteristics and regional industrial development policy can affect the investment
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behavior of institutional investors. Within all of China, in terms of the firm-level characteristics selected
by institutions, ROE was the most common factor selected by firms in four types of institutions,
whereas DY was only considered by QFIIs. Notably, both independent and domestic institutions have
the same firm selection criteria: ROE, SIZE, RET, and MSCI.

In terms of the industry favored by institutions for investment, only grey institutions preferred
the power industry and only QFIIs preferred manufacturing industry. Fourth, these four types of
institutional investors actually have different industry favorites depending on the economic regions
in China under the regional industrial development policy. For example, independent institutions
preferred the information industry and focused on eastern and western regions. Grey institutions
appeared to like every industry with a focus on the western region. Domestic institutions preferred
the manufacturing and information industries, with no particular focus on any region. QFIIs preferred
the manufacturing industry, with no particular focus on any region. Regarding all of China,
domestic institutions and QFIIs deeply and slightly engaged in industry development, respectively.
Finally, domestic institutions received the greatest support level, followed by grey and independent
institutions, whereas QFIIs received the least support. In other words, except for QFIIs, the other three
types of institutions support the regional industrial development policy.

Therefore, institutional investors should consider the impact of this national policy under China’s
unique economic development model when making investment decisions in order to outperform
their counterparts in China’s prosperous market environment. However, the formulation of national
policies requires the support of society in order to achieve sustainable development and produce
good results. The results of this study demonstrate that independent institutional investors and QFIIs,
as active owners, have lower support level for regional industrial development policies than domestic
institutional investors and grey institutional investors. To improve corporate governance in industries
that are in line with national development policies, the state must relax the supervision of these
industries. Thus, independent institutional investors and QFIIs, which are active owners, can play the
role of stewards in long-term investments in policy-supported industries and regions, enabling the
sustainability of policies, and creating more value and social returns.
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