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Global sustainable development focuses on environmental, social, and corporate
governance (ESG) responsible investment as a leading-edge topic in global asset
management. Because of the long-term financial returns and positive social benefits of
ESG-responsible investment, ESG factors have been introduced into the investment
decision-making and risk management of Sovereign Wealth Funds (SWFs). Therefore,
this study examines the effect of firms’ ESG-responsible investments on the investment
scale of SWFs. We also examine the different influences of ESG factors in attracting SWFs’
investment, which is of some significance in discussing the investment preferences of
SWFs. We find that ESG performance attracts SWFs’ investment by increasing ROA and
reducing risk. The relationship between ESG and SWFs’ investments may help managers
adopt appropriate strategies to attract SWFs investments and achieve coordinated
development.
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INTRODUCTION

After the international crude oil price increases in 2007 and the subprime mortgage crisis in 2008,
several Sovereign Wealth Funds (SWFs) have gradually emerged in developing countries. According
to the statistics of the SWF Institute (SWFI), Norway Government Pension Fund Global (Norway
GPFG), the world’s largest SWF, controlled more than $1.4 trillion by 2021, whereas the total assets
of the China Investment Corporation (CIC), the second-largest SWF, had exceeded $1.2 trillion
(SWF Institute, 2022). The growth of SWFs is also noteworthy. In 2014, the assets under
management (AUM) of SWFs had reached 5.5 trillion (Fotak et al., 2016), whereas this figure
had exceeded 8 trillion US dollars in 2020 (Megginson et al., 2021).

Considering the scale of these investors, it is natural to focus on their investment strategies.
Similar to other investment institutions, SWFs pursue short-term financial returns and strive to
reduce risks. According to the 2020 annual report of the CIC, 17% of its assets are fixed-income
products, whereas, for the Korea Investment Corporation (KIC), this proportion is as high as 35%.
SWFs also consider sustainable corporate development in their investment decision-making.
Norway’s GPFG emphasizes that its fund management aims to obtain the highest possible
return with medium risk while protecting and creating wealth for future generations. CIC also
systematically considers the environment, social responsibility, and corporate governance (ESG)
factors in all aspects of investment. Mubarak, Chief Executive of the Mubadala Development
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Company in the United Arab Emirates, which takes oil revenue as
the main source of its funds, said, “oil is not a resource for
sustainable production. We need to make a strategic investment
for the next generation after oil depletion” (Maeda, 2010).
Therefore, in the large and rapidly growing Chinese market,
we must question whether SWFs consider ESG factors when
investing.

SWFs’ investment in mainland China began in 1995.
Investment in China’s financial sector came from Singapore.
In June 1995, the Singapore Government Investment Co., Ltd.
(GIC) participated in establishing the China International
Finance Co., Ltd. (CICC), with an investment of 7.5 million
US dollars. Since 2009, the inflow of SWF investment into China
has increased significantly, but there has been a significant
difference in the value of SWFs. Before 2009, the SWF
investment flowing into China was small, and the growth rate
was slow. From 1995 to 2008, the cumulative investment attracted
by SWFs reached US $8.9 billion. However, from 2009 to 2020,
the average annual added value exceeded US $10 billion, and the
cumulative investment reached US $264.6 billion. The main
reason is the establishment of China’s SWF, which makes
China have a stable source of SWF investment. After 2009,
China became the main investor of SWFs, accounting for
56.53% of the total cumulative investment, reaching US
$149.521 billion. In addition, Singapore is the country that
likes to invest in China among the countries with SWFs,
accounting for 19.3% of the total cumulative investment
during the period, reaching US $51.047 billion. Canada and
Norway have significantly increased their investment in China,
Accounting for the third and fourth place in the proportion of
cumulative investment from 2009 to 2020, accounting for 8.13
and 5.03%, respectively, with an investment of US $21.503 billion
and US $13.313 billion, respectively. According to the INVESCO
sovereign wealth fund report of 2021, 98% of SWFs will continue
to invest in China. The primary driving force of investment is
short-term, high returns. Insufficient ESG information disclosure
hinders SWF investment, aligning with SWF’s trade-off between
short-term returns and sustainable capital growth. With the
transformation of China’s economic growth and the deepening
of sustainable development strategies, Chinese firms’ social
responsibility investment (SRI) has received increasing
attention (Hofman et al., 2017). Improvements in ESG report
disclosure also make it possible to evaluate Chinese firms’ ESG
performance. However, because SWFs have no obligation to
disclose information, their investment strategies and capital
sources are often opaque (Alhashel, 2015). Therefore, the
research on SWFs is challenging.

Based on this background, this study takes Chinese listed firms
from 2008 to 2020 as the research object to explore whether their
ESG performance positively affects SWF investments. First, we
integrate the China Stock Market and Accounting Research
Database (CSMAR), using principal component analysis to
calculate the ESG performance scores of sample firms, and
reduce the effect of sample selection errors through Heckman
correction. The regression results show that overall ESG
performance and ESG factors significantly help attract SWF
investments. We then take the mean ESG score of the

industry to which the firm belongs as an instrumental variable
and use two-stage least squares to test the robustness of the
results. We find that the SWF investment process may pay more
attention to corporate governance factors. Finally, we introduce a
mechanistic analysis to test the theoretical path through which
ESG attracts SWF investment by improving ROA and beta.

LITERATURE REVIEW

What Is SWF?
Investment institutions owned and controlled by the government
are considered SWFs. However, there are differences in the more
specific definitions of SWFs because of the massive diversity of
funding sources, governance structures, and investment
objectives (Amar et al., 2018). According to the International
Monetary Fund (IMF), SWFs should meet the following five
conditions: (I) ease the volatility of commodities, (II) accumulate
wealth for future generations, and (III) strives to reduce the
opportunity cost of holding excess foreign exchange reserves and
seek a higher rate of return, and (IV) support the development of
the domestic economy (IMF, 2008). This shows the difference
between SWFs and other investment institutions. Some studies
have regarded SWFs as passive investors. For example, the Abu
Dhabi Investment Company insists on not owning more than 5%
of the same stock and does not pursue voting rights (Maeda,
2010). However, Dewenter et al. (2010) found the opposite. Most
SWFs monitor or interfere with the target company, indicating
that they may be active investors.

Although the term “SovereignWealth Fund” was first proposed
by Rozanov (2005), the earliest SWF in the world can be traced
back to the Kuwait Investment Corporation (KIA), established in
1953 (Boubakri et al., 2017). Since the 1950s, export-oriented
strategies have achieved varying degrees of success (Bruton,
1998), and some countries have considered using public policy
tools to manage foreign exchange reserves. However, the
development of the SWF was slow during this period. With the
rise in international oil and commodity prices in the early 21st
century, SWFs established by countries that rely on natural
resource income, such as Norway, Kuwait, and the United Arab
Emirates, have developed rapidly (Eldredge, 2019). In addition, the
funds for the China Investment Corporation come from the
current account surplus caused by the sharp growth in exports,
whereas the Government of Singapore Investment Corporation
uses fiscal surplus directly (Maeda, 2010). The Australian Future
Fund replenished its basic capital by selling 51% of Telstra, the
largest telecommunications company in Australia (Eldredge,
2019). We list the top ten SWFs, according to the SWFI
ranking, with their total assets and major funding sources in
Supplementary Appendix S1, showing that SWF capital comes
mainly from resource income and foreign exchange reserves
(Curzio and Miceli, 2011). Governments may establish SWFs to
pursue long-term returns and economic development (Lenihan,
2014) or treat macroeconomic policies with caution, especially in
Asian countries and emerging economies (Castelli and
Scacciavillani, 2012). Other motives for establishing SWFs, such
as achieving geopolitical goals (Gilson and Milhaupt, 2009).
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Investment Strategies of SWFs
The SWF investment strategy is similar to other private
investment institutions. Although it is difficult to obtain
financial indicators for target firms from the annual reports of
major SWFs. There is still evidence that SWFs invest in
companies with certain profitability (Fernandes, 2009;
Bernstein et al., 2013), and investment behavior is related to a
higher rate of return (Karolyi and Liao, 2017). Another portion of
the literature shows that the principle of income maximization is
not the only consideration for SWF investment. Chhaochharia
and Laeve, 2009 found that SWF investment considers ethnic,
religious, and cultural differences between the home country and
the country where the target firm is located and political factors
(Bernstein et al., 2013). For example, firms engaged in US
campaign financing are more attractive to SWFs (Calluzzo
et al., 2017). Gnabo et al. (2017) find that Temasek prefers to
increase the scale of foreign investment when foreign exchange
reserves grow rapidly. The factors considered in SWF decision-
making are very complex.

SWF and Corporate ESG Performance
As large government-led investment institutions, SWFs are less
constrained by short-term liabilities and liquidity; therefore, they
are more capable of promoting sustainable investments and
pursuing long-term returns (Wurster and Schlosser, 2021). As
investors that accumulate wealth for future generations, SWFs
have sufficient motivation for sustainable investments (Liang and
Renneboog, 2020). From the perspective of financial
performance, ESG can improve firms’ operating performance
(Peiris and Evans, 2010; Brogi and Lagasio, 2019) and
competitiveness (Frooman, 1997), thus helping attract SWF
investments. However, the high cost of improving and
maintaining ESG performance may damage a company’s
financial performance (Garcia and Orsato, 2020). Some
literature believes that there is no significant relationship
between corporate SRI, returns, and corporate value (Atan
et al., 2018). In addition, Nollet et al. (2016) believe a
threshold effect on the impact of ESG performance on firm
value. Positive returns can only be obtained when ESG
performance reaches a certain level. There are differences
between the effects of ESG factors on corporate financial
performance in the existing literature. Thus, this study
examines whether there is a theoretical mechanism through
which ESG factors attract SWF investments by affecting firms’
financial performance.

As an emerging market, Chinese firms may have a large gap
with developed economies in corporate governance and market
norms (Tanjung, 2021). The disclosure quality of ESG information
may also be lower (Patel et al., 2002), reducing SWF’s evaluation of
Chinese firms’ ESG performance. We also focus on the change in
the ESG performance of Chinese firms in recent years. According
to the Bloomberg database, we describe the trend of ESG disclosure
average scores of firms in China, Japan, Russia, India, the
United Kingdom, and the United States; the results are shown
in Figure 1. Figure 1 shows that the ESG disclosure score of
Chinese firms has increased rapidly, but there is still a large gap
with some developed economies (such as the United Kiingdom).

The progress of Chinese firms’ ESG performance has benefitted
from the implementation of a series of ESG-related laws. This study
also considers whether the promulgation of the Environmental
Protection Tax Law impacts the process of SWF evaluating the
quality of ESG disclosure.

MODEL, DATA SOURCE, AND
DESCRIPTIVE STATISTICS

Model Setting
In line with some empirical analyses of the relationship between
SWF investment and corporate financial performance (Gangi
et al., 2019; Liang and Renneboog, 2020), this study introduces
ordinary least squares models with fixed effects, including
province, industry, and year, as shown in Eqs 1, 2. We lag all
independent variables by 1 year to deal with endogenous
problems.

Ownershipi,t � β0 + β1ScoreEi,t−1 + β2ScoreSi,t−1 + β3ScoreGi,t−1

+ δT ∑Xit−1 + μj + εk + θt + εi,t

(1)
Ownershipi,t � β0 + β1ScoreESGi,t−1 + δT ∑Xit−1 + μj + εk + θt

+ εi,t

(2)
Ownershipi,t represents the sum of shares held by SWFs in firm i
in year t1; Score Ei,t−1, Score Si,t−1, Score Gi,t−1 and

FIGURE 1 | ESG disclosure score by countries.

1SWFI only counts the specific amount and shares invested by each SWF in a
certain year, but does not include the changes in equity held by SWF. Therefore, we
add up the shares invested by SWF during the sample period and accumulate them
year by year to avoid the impact of the decline in the number of SWF transactions
included in SWFI (for example, the number of SWF investments recorded in the
database decreased significantly in 2019 and 2020). If this treatment is not carried
out, the econometric regression may produce serious errors. In addition, because
the first-order difference of explanatory variables will lose a lot of information, we
will not consider it.
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Score ESGi,t−1 represent the scores of environment, social
responsibility, corporate governance, and the overall ESG score
calculated by principal component analysis (PCA), respectively.
All the first principal components are listed in Table 1. Referring
to Gangi et al.’s (2019) variable selection, we use the control
variables (Xit), including the firms’ return on assets (ROA), cash
ratio (Cash_Ratio), the growth rate of sales (Growthrate_Sales),
and intangible asset ratio (Intangible_Ratio), which can be proxy
variables of corporate knowledge and technology level. In
addition, we introduce the price-earnings ratio (PE) according
to Bernstein et al. (2013). The leverage ratio (Lev) is also a key
variable affecting SWF investments (Ciarlone and Miceli, 2014).
Finally, we control for non-systematic risk (beta) and firms’
market value (market value). μj、εk、and θt are province,
industry, and year fixed effects, whereas εi,t represents the
random error term.

Data Source
This study’s sample comprises A-share listed companies in
China from 2008 to 2020. Except for the dependent variable
data from the SWFI, the data of the other variables are from the
CSMAR database, and all nominal variables are converted to
real ones based on 2008. In addition, we winsorize the
continuous variables at the 1% level to reduce the influence
of extreme values. We merged these two databases based on the
company’s English names. Among the 4,844 enterprises in our
sample, 474 had SWF investors. As key independent variables,
we refer to Qiu and Yin’s (2019) method and calculate the ESG
performance score of each firm using the PCA method. The
first principal component of each component score is
presented in Table 1. The total ESG score was calculated by
summarizing the first principal component of each
component. Table 2 provides the descriptive statistics. We
use the data imputation method for the price-earnings ratio

(PE), beta, and leverage ratio (Lev), including more missing
values.

EMPIRICAL RESULTS

Basic Empirical Results
First, we conducted a panel OLS regression, which considered
heteroscedasticity and controlled for the fixed effects of
provinces, industries, and years. As shown in Table 3, the first
two columns of the regression do not include the control
variables. The results showed that improving the ESG total
score and each component score significantly attracted
sovereign fund investment. However, after adding the control
variables, only the coefficient of corporate governance score
remains significant. In Table 4, we introduce the method of
the dynamic panel system GMM, that is, Ownershipi,t−1 is added
to the explanatory variable. InTable 4, in the two groups of GMM

TABLE 1 | First principal component of each component.

• Environment • Social Responsibility • Corporate Governance

• Whether to disclose the concept of environmental
protection

• Social donation amount (logarithm) • Whether the share capital structure has changed

• Whether to disclose the completion of environmental
protection objectives

• Whether to disclose the protection of the safety of
employees

• Whether the top ten shareholders are related

• Whether to disclose the environmental management
system

• Whether to disclose the protection of rights and
interests of employees

• Whether the chairman of the board and the general
manager serve concurrently

• Whether to disclose the environmental protection
related to education and training

• Whether to disclose the protection of the rights and
interests of shareholders

• The proportion of independent directors

• Whether to disclose the special environmental
protection activities

• Whether to disclose the protection of the rights and
interests of consumers

• Frequency of strategic committee meetings

• Whether to disclose the emergency mechanism of
environmental emergencies

• Frequency of audit committee meetings

• Whether to disclose honors related to environmental
protection

• Frequency of meetings of salary and assessment
committee

• Whether to disclose the implementation of the “Three
Simultaneities” system

• Frequency of meetings of the nomination committee

• Whether to be a key monitoring unit of environmental
protection

• Whether environmental violations have occurred
• Whether environmental petition events occur
• Whether it has passed the ISO14001 certification

TABLE 2 | Descriptive statistics.

Variable Obs Mean Std. Dev Min Max

Ownership 5,926 0.019 0.061 0 1
Score_ESG 29,313 0 2.189 −2.93 8.255
Score_E 33,284 0 1.812 −1.322 10.331
Score_S 36,427 0 1.664 −2.065 4.444
Score_G 32,005 −0.063 1.48 −1.412 5.048
ROA 45,005 0.042 0.054 −0.12 0.273
Cash_Ratio 45,002 0.146 0.119 0.007 0.644
Intangible_Ratio 45,466 0.033 0.033 0 0.217
Growthrate_Sales 35,566 0.322 1.093 −0.323 15.611
Beta 46,040 1.162 0.218 0.457 1.919
PE 46,040 88.813 118.298 5.995 1,225.902
Lev 46,047 1.838 1.843 0.293 19.625
Marketvalue (Log) 35,876 22.52 1.29 19.439 30.834
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regression, the coefficient value Ownershipi,t−1 is between the
OLS and fixed effect (FE) model, and the p-value corresponding
to the Hansen test is larger than 5%, which indicates that the null
hypothesis of overidentification should be rejected. Table 4 shows
that the total ESG score has no significant impact on attracting
SWF investment, while in each component, only the corporate
governance factor is significantly positive. However, the sample
used in this study may have serious sample selection errors;
therefore, it is necessary to consider other empirical strategies.

Table 5 shows the results of firms’ overall ESG and component
scores under the Heckman two-stage regression. In this model,
the probit model is used in the first stage. The dependent variable
is a dummy variable that takes the value of 1 if it has an SWF
investor; otherwise, it is 0. The difference from the general probit
model is that the missing values are included in Heckman’s one-
stage regression, and all missing values are regarded as indicating
that the company does not have an SWF investor, taking a value
of zero. After the one-stage regression, we calculate the inverse
Mills ratio (IMR), a variable calculated based on the predicted
value of the firms’ investment probability, and use it as the control
variable of the two-stage regression to correct the sample
selection error issue. The first two columns in Table 5
represent the regression results of the ESG total score, and the
last two columns represent the regression results of the

component score. We first note that the IMR regression
coefficients in the two models are significant, at least at the
10% level, indicating that there is indeed a sample selection
error. Thus, the Heckman correction was more efficient.
Table 5 shows that ESG performance helps increase the
probability of SWFs investment and has a positive relationship
with the proportion of SWF investment shares. Similar to the
results in Table 4, the effect of corporate governance is more
significant than those of environmental and social responsibility.
This result is similar to Liang and Rennebog (2020). They found
that the ESG factor positively affected attracting SWF investment.
However, we found that environmental, social responsibility and
corporate governance factors had different effects on attracting
SWF investment.

We must consider whether our model may have endogeneity
problems; in particular, some large SWFs may affect or even
interfere with the corporate governance of invested firms or
promote the target firms to increase investment in
environmental and social responsibility to improve their ESG
performance (Al Ayoubi and Enjolras, 2021). This indicates that
we did not overcome the endogeneity problem caused by reverse
causality in our previous study. Previous empirical studies on the
factors affecting SWF investment at the micro-level rarely
consider the endogeneity problem (Boubakri et al., 2016;

TABLE 3 | Results of OLS regression (dependent variable: equity ownership held by SWFs).

Variables (1) (2) (3) (4)

ESG_Score(t-1) 0.0025*** (7.68) 0.0035 (1.08)
E_Score(t-1) 0.0018*** (3.95) 0.0030 (0.60)
S_Score(t-1) 0.0012** (2.16) −0.0017 (-0.32)
G_Score(t-1) 0.0040*** (6.26) 0.0038*** (6.00)
Control Variable N N Y Y
Year FE Y Y Y Y
Industry FE Y Y Y Y
Province FE Y Y Y Y
R Square 0.2452 0.2052 0.2812 0.2349
N 4,487 4,069 3,936 3,772

Notes: Numbers in parentheses are t-ratios. ***,**, and * indicate statistical significance at 1, 5, and 10% levels, respectively.

TABLE 4 | Results of dynamic panel system GMM regression (dependent variable: equity ownership held by SWFs).

(1) (2)

OLS FE GMM OLS FE GMM

Ownership(t-1) 1.0170*** (76.45) 0.8418*** (46.09) 1.0121*** (20.16) 1.0150*** (81.63) 0.8441*** (53.09) 0.9753*** (52.49)
ESG_Score(t-1) −0.0001 (−1.12) −0.0001 (−1.00) −0.0001 (−0.48)
E_Score(t-1) −0.0003 (−1.40) 0.0002 (1.58) −0.0002 (−1.19)
S_Score(t-1) 0.0001 (0.66) −0.0003 (−1.61) 0.0001 (0.51)

0.0000
G_Score(t-1) 0.0003* (1.84) 0.0000 (0.16) 0.0004* (1.74)
Control Variable Y Y Y Y Y Y
Year FE Y Y Y Y Y Y
Industry FE N Y Y N Y Y
Province FE N Y Y N Y Y
F Value 823.07 478.21 6,846.83 697.89 437.27 1,245.02
Hansen test 10.02 7.77
N 3,772 3,772 3,772 3,772 3,772 3,772

Notes: Numbers in parentheses are t-ratios. ***, **, and * indicate statistical significance at 1, 5, and 10% levels, respectively.
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Gangi et al., 2019). Liang and Rennebog (2020) chose the
difference-in-difference method to overcome the endogeneity
problem. One way to deal with endogeneity problems is to use
the two-stage least squares of instrumental variables (IVs). We
use the average ESG score of the industry to which the firm
belongs as an IV. To use IVs in the Heckman two-step regression,
we should replace endogenous variables with IVs for one-stage
probit regression, calculate the IMR, and then introduce the IMR
as a control variable for the IV two-stage regression. As we plan to
use IVs to overcome the endogeneity problem, all variables are
regressed with the current data during the regression to reduce
the loss of sample size. The second column in Table 6 shows that
the F-value of the one-stage regression is 50.61, indicating that IV
is effective. In contrast, the third column shows that the Heckman
two-step method effectively corrects the sample selection error.
After overcoming the endogeneity problem through the IV and
Heckman two-step methods, we found that the enterprise’s ESG
performance attracted SWF investment, further verifying the
robustness of our hypothesis. We also conducted an IV
regression for each ESG component (Table 7). The first-stage
regression results show that each IV has a strong correlation with
its corresponding endogenous variables, and the F-values indicate
the effectiveness of the IVs. After introducing IVs, we find that
corporate governance and environmental factors attract
significant SWF investments.

Mechanism Analysis
Many studies have discussed how ESG performance promotes
corporate financial performance and market competitiveness
(Frooman, 1997; Deng and Cheng, 2019). In the background,
we consider whether ESG attracts SWF investment indirectly by
improving firm performance. The method used to identify this
theoretical mechanism was to test the mediating effect using the
stepwise regression method, as shown in Table 8. We exclude the
ROA lag term in columns (1) and (2) and the beta lag term in
columns (3) and (4), and then add all variable regressions in
columns (5) and (6). By comparing the results of the second stage
of the Heckman regression, we find that the coefficient value of
the ESG score in column (2) is larger than that in column (6), and
the coefficient of ROA is significant at a 5% level, indicating
partial mediation and no complete mediation. In addition, we
used another return rate2 to replace ROA. This conclusion
remains unchanged, thus proving its robustness. In contrast,
comparing the ESG score coefficients in columns (4) and (6)
shows that ESG performance has a partial mediation effect
on risk.

On 25 December 2016, the Environmental Protection Tax Law
of the People’s Republic of China was adopted by the 25th
meeting of the Standing Committee of the 12th National
People’s Congress of the People’s Republic of China. The law
was first made public for comments in the second half of 2015,
passed at the end of 2016, and came into effect on 1 January 2018.
The promulgation of this law may help improve the performance
of firms and the quality of ESG information disclosure, thus
making it more attractive for SWF investing. We analyze this by
setting up a dummy variable, Law 2016. Law 2016 equals 1 if the
year is greater than 2016; otherwise, it equals 0. As the law was
implemented in early 2018, Law2018 was set in the same way. We
included Law 2016 and Law 2018 and their interactions with
corporate ESG scores into the regression equation. Table 9
presents the results of the Heckman two-step regression. We

TABLE 5 | Heckman two-step regression results.

(1) (2)

Heckman stage I Heckman stage II Heckman stage I Heckman stage II

ESG_Score(t-1) 0.0477*** (8.72) 0.0198*** (2.68)
E_Score(t-1) 0.0192** (2.65) 0.0072* (1.67)
S_Score(t-1) 0.0458*** (5.92) 0.0161* (2.28)
G_Score(t-1) 0.0275*** (3.78) 0.0126** (2.56)
IMR 0.5224*** (2.91) 0.4503** (2.74)
Control Variable Y Y Y Y
Year FE Y Y Y Y
Industry FE Y Y Y Y
Province FE Y Y Y Y
Wald chi2 2,345.33 2,199.48
N 24,896 3,936 24,334 3,772

Notes: Numbers in parentheses are z statistics. ***, **, and * indicate statistical significance at 1, 5, and 10% levels, respectively.

TABLE 6 | IV Regression results (ESG overall score).

Probit IV stage I IV stage II

IV_ESG_Score 0.0638*** (4.62) 0.3367*** (7.11)
ESG_Score 0.0630*** (4.31)
IMR 0.7478*** (4.91)
F Value 50.61
Wald chi2 3,033.46
Control Variable Y Y Y
Year FE Y Y Y
Industry FE Y Y Y
Province FE Y Y Y
N 33,712 4,326 4,326

Notes: Numbers in parentheses are z statistics. ***, **, and * indicate statistical
significance at 1, 5, and 10% levels, respectively.

2Return rate equals (total profit + financial expenses)/average total assets, where
average total assets equals (total assets ending balance + total assets ending balance
of last year)/2.
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found that the coefficient and significance level of the ESG
performance score are similar to those in our previous study,
whereas the coefficients of Law 2016 and Law 2018 are
significantly negative. One explanation is that firms may pay

higher costs to maintain ESG performance (Garcia and Orsato,
2020). The coefficients of the enterprise ESG performance score
and the interaction of Law 2016 are significantly positive in both
regression stages, but the coefficient of the interaction with

TABLE 7 | IV Regression results (each component of ESG).

Probit IV stage I IV stage II

E_Score S_Score G_Score

IV_E_Score 0.0766*** (3.67) 0.6285*** (7.49) −0.2695*** (−4.98) 0.2263*** (3.95)
IV_S_Score −0.0521 (−1.46) −0.1462 (−1.38) 0.7163*** (8.86) −0.4189*** (−4.89)
IV_G_Score 0.0737* (2.53) −0.4470*** (−5.40) −0.3037*** (−4.83) 0.9990*** (16.39)
E_Score 0.0207*** (3.11)
S_Score 0.0070 (0.94)
G_Score 0.0356*** (4.28)
IMR 0.4493*** (4.18)
F Value 50.43 28.87 91.41
Wald chi2 3,023.96
Control Variable Y Y Y Y Y
Year FE Y Y Y Y Y
Industry FE Y Y Y Y Y
Province FE Y Y Y Y Y
N 33,712 4,240 4,240 4,240 4,240

Notes: Numbers in parentheses are z statistics. ***, **, and * indicate statistical significance at 1, 5, and 10% levels, respectively.

TABLE 8 | Mechanism analysis.

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

Heckman stage I Heckman stage II Heckman stage I Heckman stage II Heckman stage I Heckman stage II

ESG_Score(t-1) 0.0488*** (8.93) 0.0203*** (2.66) 0.0473*** (8.65) 0.0200** (2.57) 0.0477*** (8.74) 0.0198*** (2.68)
ROA(t-1) 2.5353*** (6.50) 1.0788** (2.43) 2.2219*** (5.66) 0.9801** (2.39)
Beta(t-1) −0.4070*** (−8.32) −0.1655*** (−2.68) −0.3820*** (−7.69) −0.1533*** (−2.64)
IMR 0.5265*** (2.88) 0.5342*** (2.78) 0.5224*** (2.91)
Control Variable Y Y Y Y Y Y
Year FE Y Y Y Y Y Y
Industry FE Y Y Y Y Y Y
Province FE Y Y Y Y Y Y
Wald chi2 2,359.55 2,330.92 2,345.33
N 24,896 3,936 24,896 3,936 24,896 3,936

Notes: Numbers in parentheses are z statistics. ***, **, and * indicate statistical significance at 1, 5, and 10% levels, respectively.

TABLE 9 | Effect of the environmental protection tax law.

(1) (2) (3) (4)

Heckman stage I Heckman stage II Heckman stage I Heckman stage II

ESG_Score(t-1) 0.0142** (1.96) 0.0370*** (2.66) 0.0188** (2.43) 0.0453*** (7.04)
ESG_Score(t-1)×Law_2016 0.0133** (2.00) 0.0195*** (2.05)
ESG_Score(t-1)×Law_2018 0.0065 (1.11) 0.0070 (0.71)
Law_2016 −0.0169 (−2.33) −0.4331*** (−7.83)
Law_2018 −0.1619*** (−2.33) −0.4359 (−7.85)
IMR 0.5677*** (2.89) 0.5404*** (2.90)
Control Variable Y Y Y Y
Year FE Y Y Y Y
Industry FE Y Y Y Y
Province FE Y Y Y Y
Wald chi2 2,331.06 2,329.83
N 24,896 3,936 24,896 3,936

Notes: Numbers in parentheses are z statistics. ***, **, and * indicate statistical significance at 1, 5, and 10% levels, respectively.
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Law 2018 is not significant. These results show that the
Environmental Protection Tax Law may improve the quality
of ESG disclosure before it is officially implemented. Firms
and SWFs may be more sensitive to capturing, predicting, and
adjusting the impact of the implementation of the law.

CONCLUSION AND DISCUSSION

To explore whether enterprises’ ESG performance positively
affects SWF investment, we first constructed scoring rules to
evaluate enterprises’ ESG performance. Using the samples of
Chinese listed enterprises from 2008 to 2020 and the data on SWF
investment, we conducted regression analysis through OLS, the
Heckman two-step method, and IV-2sls. We find that better ESG
performance can attract SWF investment. Specifically, the
significance of corporate governance factors is less sensitive to
our study’s variable selection and research methods, indicating
that corporate governance factors may be more attractive than
environmental and social responsibility factors. We overcome the
endogeneity problem by consolidating the existing conclusions
using the IV method. Finally, we also find that ESG can indirectly
win the favor of SWF by improving the return on assets and risk
level of enterprises to improve their financial performance and
estimate the effect of the Environmental Protection Tax Law,
which may improve the quality of ESG disclosure.

The contribution of this study is that, based on Boubakri et al.
(2016) and Gangi et al. (2019), we studied how ESG performance
attracts SWF investment, enriching micro-level research on the
relationship between SWFs and ESG. We consider endogeneity
and overcome this problem using instrumental variables. In
addition, we attempt to explain the ESG factors that affect the
financial performance of enterprises to attract SWF investment
through a mechanism test. We explain the investment strategy
and asset allocation concept of SWFs. This conclusion also
highlights the need for enterprises to improve ESG
performance. However, this study’s SWF data has some
limitations. It is difficult to identify the stock changes in
invested enterprises; therefore, our model has a certain
estimation error. In addition, there is room for improvement
in our rules when matching across the databases. Finally, it was
difficult to analyze the heterogeneity because of the sample size.

Specifically, it is of research value to distinguish between the
industries of the target enterprises and conduct separate research
on each large-scale SWF.
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