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Abstract

Using the data of Chinese listed companies during 2012-2016, this study examines the effect

of environmental investment on financial performance, as measured by return on assets (ROA).

We also examine the moderating effect of industry attributes, company ownership, and region

on this relationship. The empirical results show that there exists a U-shaped relationship between

environmental investment and financial performance. However, only 11% of Chinese listed companies

can attain profitable environmental investment. In addition, the impact of environmental investment on

financial performance in state-owned enterprises (SOEs) is higher than that in private-owned enterprises

(POEs), and a company’s environmental investment in China’s eastern regions can do more to promote

financial performance. The findings of this study can help managers to reasonably manage the tensions

between environmental investment in relation to stakeholders and the pursuit of profitability.

Keywords: environmental investment, financial performance, Chinese listed companies

Introduction

The issue about environmental effects and economic
or financial performance has attracted a large managerial
and academic attention [1-7]. With the introduction of
the concept of sustainable development, environmental
protection has become an important issue in the process
of economic development. It is generally accepted that
economic development brings not only prosperity but
also environmental destruction to nations [8]. However,
the cost of environmental pollution for economic
development is not sustained.

*e-mail: xujiansword@163.com

With the rapid development of China’s economy,
environmental problems have become increasingly
serious [9, 10]. In 2015, China became the world’s
largest emitter of carbon dioxide (CO,) and sulfur
dioxide (SO,) emissions [11]. The Chinese government
has transferred the pattern of economic development
from high-speed to high-quality growth. In addition, the
government advocates harmonious coexistence between
humans and nature, and sticks to the path of green and
sustainable development [12]. In 2018, Chinese president
Xi Jinping said that “lucid waters and lush mountains
are invaluable assets” in the Eco Forum Global Annual
Conference held in Guiyang. In recent years, the
Chinese government has invested a huge amount of
money in environmental protection [13]. From 2012 to
2016, total investment in treatment of environmental
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Fig. 1. Total investment in treatment of environmental pollution
in China from 2012 to 2016 (billion yuan).

pollution reached about 9000 billion yuan annually
(Fig. 1). Lin et al. [14] and Li et al. [15] also confirmed
that environmental protection investment has a positive
effect on China’s GDP growth.

Environmental issues cannot be ignored by any
responsible company. Companies, the main body
of environmental protection, currently are facing
a growing demand from society for environmental
protection. The environment is a key requirement for
any company to achieve long-term success [16, 17]. The
solution to environmental problems depends largely on
environmental investment. Guided by Lundgren and
Zhou [18], we define environmental investment as a
company’s efforts to reduce its environmental impact.
This study focuses on Chinese listed companies because
China highly wvalues ecological and environmental
protection. Environmental investment of Chinese listed
companies aims at conserving resources and reducing
the environmental burden.

Understanding the relationship between
environmental investment and financial performance is
of increasing interest to both stakeholders and regulators.
If this relationship is positive, it will encourage
companies to improve environmental performance
without necessary environmental regulation. Thus,
the purpose of this study is to investigate whether
environmental investment of Chinese listed companies
has influenced their financial performance. Also, we
examine the moderating effect of industry attribute,
company ownership, and region on this relationship.

This paper contributes to the extant literature as
follows. First, most studies have focused on developed
countries such as the USA, Japan and France, while
little has been done in developing countries such as
China. Our study aims to expand the literature on
environmental investment and financial performance.
In addition, a majority of studies do not consider the
moderating effect of industry attributes, company
ownership and region on this relationship. Second, our
study contributes to the area of environmental studies

using firm-level data. Previous research, such as Klassen
and McLaughlin [19], King and Lenox [20], Al-Tuwaijri
et al. [21], and Tamazian et al. [22], has focused on the
industrial level. Finally, this study can enable corporate
management to make reasonable investment decisions
on ecological protection by the understanding of this
relationship. It also will help regulators concentrate their
monitoring efforts on firms with a weak correlation
between environmental and financial performance.

Literature Review and Hypotheses
Development

The relationship between environmental investment
and financial performance is still inconsistent in
academia.

The traditional theory states that environmental
investment is a costly burden for firms, which is likely
to reduce their profitability [23]. Because environmental
protection requires additional investments in a non-
productive sector that are not directly related to
financial performance, traditionalists suggest a trade-off
relationship between them. For example, if a company
wants to increase the production output for profit,
the production increase is often related to ecological
problems. In this situation, the firm faces a critical trade-
off: incurring the cost of investment in environmental
protection  vs.  benefiting from environmental
investment [24]. Orsato [25] pointed out that corporate
environmental protection requires a large amount
of money to purchase environmental equipment and
develop new environmental technology, which increases
operating costs. Taking U.S. electric utility firms as the
research sample, Sueyoshi and Goto [26] confirmed that
environmental protection expenditure under the U.S.
Clean Air Act decreases firms’ financial performance,
measured by return on assets (ROA). Horvathova [3]
reported a negative link between environmental and
financial performance. Wang and Zhang [10], based
on the data of China’s manufacturing listed companies
during 2009-2013, found that corporate environmental
investment is negatively correlated with financial
performance (measured through ROA). Based on the
data of 79 companies in the heavy chemical industry,
Huang [27] found that the investment in environmental
protection has a negative impact on short-term financial
performance. Recently, Lu and Taylor [28] used the data
from Newsweek magazine’s green rankings to measure
the association between environmental performance,
environmental disclosure, and financial performance.
Their results showed a negative relationship between
environmental performance and financial performance.

Some scholars who challenge this trade-off
relationship pointed out that strengthening environmental
investment is positively related to financial performance.
On the one hand, this is because environmental
expenditure can be considered an investment in
innovative new technology that reduces pollution
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abatement costs, thus improving firm performance
[29-31]. On the other hand, from the income perspective,
McGuire et al. [32] has suggested that environmental
management behavior can establish a good corporate
image and gain consumer loyalty, which indirectly
improves company revenue. An early study conducted by
Bragdon and Marlin [33] found that a firm’s profitability
(earnings per share and return on equity) increases
when environmental performance improves. Klassen
and McLaughlin [19] discussed that environmental
management has a positive linkage to firm performance
by improving operating income and reducing product
costs. Using a sample of S&P 500 companies, Waddock
and Graves [34] found a positive relationship between
corporate environmental management and financial
performance (measured through ROA). Esty and Porter
[35] concluded that industrial ecology can help managers
find inside and outside opportunities to add value
to their products or cut their costs. Based on the data
of 652 U.S. manufacturing firms, King and Lenox
[20] found a linkage between lower pollution and
higher Tobin’s q ratio. Al-Tuwaijri et al. [21] also
argued that firms could make a win-win situation with
environmental protection. Ambec and Lanoie [2] listed
seven channels through which environmental practices
may increase their revenue or reduce their costs: (1)
better access to certain markets; (2) differentiating
products; (3) selling pollution-control technology;
(4) risk management and relations with external
stakeholders; (5) cost of material, energy, and services;
(6) cost of capital; and (7) cost of labor. Bagur-Femenias
et al. [36] pointed out that the adoption of environmental
management practices directly impacts the economic
results of small service businesses. Analyzing the
data of Chinese listed companies, Song and Zhao [30]
concluded that environmental management behaviors
can improve corporate value. More recently, Peng and
Yue [37] found a positive correlation between corporate
environmental investment and financial performance of
companies in the papermaking and printing industry.
Nishitani et al.’s [38] findings showed that Indonesian
firms that reduce greenhouse gas emissions are more
likely to enhance profit further. Masocha [39] also
found that environmental sustainability practices can
contribute to ecological and social performance.
Interestingly, some studies have suggested a non-
linear correlation between them. For example, based on
17 firms in the paper and pulp industry, Bowman and
Haire [40] found that middle performers with regard to
pollution control have a higher return on equity than
low or high performers. Fujii et al. [41], based on the
data of Japanese manufacturing firms, demonstrated
an inverted U-shaped relationship between ROA and
environmental performance calculated by aggregated
toxic risk. Pekovic et al. also [8] used the data of more
than 6,000 French firms over a S5-year period and
found that the impact of environmental investment
on economic performance, measured by net profits,
follows an almost U-inverted curve. However, using

China’s A-share listed companies as the sample, Gao
[42] found that environmental protection investment has
a U-shaped relationship with enterprise market value
(measured through ROA and market-to-book ratio).
Therefore, we propose the following hypothesis:

Hypothesis 1 (H1). Environmental investment has a
non-linear relationship with financial performance.

Companies’ investment decision-making is inevitably
influenced by industry environment and industry
attributes [43]. Different industries with different market
environments and government regulation intensities
usually lead to differences in market competition and
firm performance. Heavy-polluting industries face more
stringent environmental regulation and bear more social
and environmental responsibility than other industries,
which enables them to invest more in the purchase of
environmental protection facilities, the improvement of
environmental protection technology, and the treatment
of pollutant emissions [44, 45]. The findings of Tang et
al. [46] showed that heavy-polluting companies invest
more in environmental protection than non-heavy-
polluting ones. That is, compared with non-heavy-
polluting companies, heavy-polluting companies are
more sensitive to environmental expenditure. Therefore,
we propose the following hypothesis:

Hypothesis 2 (H2). Industry attribute has a
moderating effect on the non-linear relationship between
environmental investment and financial performance.

Compared with private-owned enterprises (POEs),
state-owned enterprises (SOEs) are under greater
pressure from the government and the public, and are
more likely to implement proactive environmental
strategies, which in turn has an important impact on
a company’s environmental behaviors. For example,
Montabon et al. [47] found that environmental
performance can lead to good financial performance
when the enterprises implement proactive environmental
management. Therefore, SOEs should have better
environmental performance than POEs, and have a
higher level of environmental information disclosure.
On the other hand, the influence of company ownership
on financial performance has always been a hot issue in
the field of management. Scholars [48-50] have argued
that SOEs have strong ties with the government, and
most SOE executives are directly appointed by the
government. Under transitional economy conditions,
it is easier for SOEs to obtain heterogeneous resources
through such a close relationship, which can promote the
financial performance of SOEs. However, POEs need to
pay a lot through rent-secking behaviors to establish
political connections, which obviously affects their
financial performance. Thus, SOEs are more likely to
have better financial performance than POEs. However,
Deng and Zeng [51] found that the operational efficiency
of SOEs is lower than that of POEs. Therefore, we
propose the following hypothesis:

Hypothesis 3 (H3). Company ownership has a
moderating effect on the non-linear relationship between
environmental investment and financial performance.
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The government implements different environmental
protection policies for companies in different regions.
For companies in developed regions, the government
focuses on corporate environmental protection
behaviors rather than the improvement of their
economic performance. Meanwhile, the assessment of
environmental performance has become an important
performance standard for Chinese listed companies.
Conversely, for companies in less developed regions,
the responsibility of the government is to promote
local economic development and solve people’s living
problems. Under such circumstances, companies
generally lack environmental awareness, which tends to
result in poor environment and heavy pollution.

On the other hand, companies in developed regions
usually enjoy faster growth and stronger capabilities
of technological innovation. They often invest more
in environmental protection, respond to government
environmental policies, and reduce the waste of
resources. In less developed regions, companies may
not be able to quickly acquire advanced production
technologies. In addition, managers of companies in
less developed regions may lack the understanding of
environmental issues and need to pay a large amount of
money for environmental protection, which affects the
financial performance of these companies.

Li [52], based on the data of environmental
performance of listed companies in China’s extractive
industries, found that environmental performance of
companies in first- and second-tier cities is greater than
that of companies in third- and fourth-tier cities. Yang
and Wang [53] also found that the positive impact of
environmental performance on financial performance
of companies in China’s eastern regions is greater.
Zhang [54] pointed out that the impact of corporate
environmental performance on financial performance is
more pronounced in developed areas than in developing
arcas. Thus, hypothesis 4 is proposed as follows:

Hypothesis 4 (H4). Region has a moderating effect
on the non-linear relationship between environmental
investment and financial performance.

Materials and Methods
Sample Selection

We selected all companies listed on the Shanghai
and Shenzhen Stock Exchanges during 2012-2016. We
deleted companies that do not disclose environmental
expenditure in their financial statements, companies
with a debt ratio greater than 1, companies with
missing information, and special treatment companies.
After winsorizing the variables at 1% and 99%, our
final sample consisted of 455 firm-year observations
for 212 companies. Environmental expenditure
information is derived from the Rankins CSR Ratings
(RKS) database, and other data are sourced from
the China Stock Market and Accounting Research

(CSMAR) database. The regressions are carried out
using SPSS version 20.

Variables

(1) Dependent variable. Guided by the literature
[10, 26, 34, 41, 42, 55-59], ROA is used to measure
financial performance in this study. ROA, a measure
of a company’s efficiency in utilizing total assets, is
measured by dividing net income by average total assets.

(2) Independent variable. Guided by the literature [7,
10, 46, 60], environmental investment (EI) is measured
by dividing environmental expenditure to total assets.
This measure is more immediate and tangible for firms.
Environmental investment includes the following seven
categories: expenditure on environmental technology
research and development and reconstruction,
expenditure on environmental facilities and systems
and reconstruction, expenditure on pollution control,
expenditure on clean production, environmental
taxes, expenditure on ecological protection and other
environmental investments.

(3) Dummy variables. Industry attribute (INDUS)
is used as a dummy variable with a value of 1 if the
company belongs to heavy-polluted industries and 0 if
it is not. According to the Environmental Information
Disclosure Guidelines for Listed Companies in China,
the heavy-polluted industries include 16 sub-industries:
thermal power, steel, cement, electrolytic aluminum,
coal, metallurgical, chemical, petrochemical, building
materials, paper, brewing, pharmaceutical, fermentation,
textile, leather, and mining.

Company ownership (OWN) is used as a dummy
variable with a value of 1 if the company is an SOE and
0 if it is not.

Region (AREA) is used as a dummy variable with a
value of 1 if the company locates in eastern regions of
China and 0 if it is not. China’s eastern regions include
Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu,
Zhejiang, Fujian, Shandong, Guangdong, and Hainan;
the central regions are Shanxi, Jilin, Heilongjiang,
Anhui, Jiangxi, Henan, Hubei, and Hunan; and
the western regions are Inner Mongolia, Guangxi,
Chonggqing, Sichuan, Guizhou, Yunnan, Shaanxi,
Gansu, Qinghai, Ningxia, Xinjiang, and Tibet.

(4) Control variables. Firm size (SIZE), debt
ratio (LEV), R&D intensity (RD), sales growth rate
(GROWTH), and -capital intensity (CAPITAL) are
used as control variables. Empirical evidence [10, 38,
42] shows that firm size (SIZE) has a positive impact
on firm performance. Firms with high debt ratios
are more likely to have high financial risks, which
is likely to reduce profits [42, 61]. Wang and Zhang
[10] found that sales growth rate can positively affect
financial performance of Chinese manufacturing listed
companies. CAPITAL is used to control how a firm
relies on capital investment. In general, high capital-
intensive firms tend to pay lower labor costs than labor-
intensive counterparts, which contributes to better
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Table 1. Definitions of variables.

Variable Definition
ROA Return on assets of the company
EIl Ratio of environmental expenditure to total assets
EP Square of the ratio of environmental investment to total assets
INDUS Dummy variable that takes 1 if the company belongs to heavy-polluted industries, 0 otherwise
OWN Dummy variable that takes 1 if the company is a SOE, 0 otherwise
AREA Dummy variable that takes 1 if the company locates in China’s eastern regions, 0 otherwise
SIZE Logarithm of total assets
LEV Ratio of total liabilities to total assets
RD Ratio of R&D expenditure to total assets
GROWTH Sales growth rate
CAPITAL Ratio of total assets to sales revenue
YEAR Dummy variable that takes 1 for the test year, and 0 otherwise

performance of capital-intensive firms. Nunes et al.
[62] found that R&D intensity restricts the growth of
high-tech SMEs at lower levels of R&D intensity and
improves their growth at higher levels. Finally, a year
dummy is introduced in the research models.

Table 1 presents the definitions of the variables.

Models

Model (1) is used to examine the relationship between
environmental investment and financial performance.

ROA,, = B, + BEL, + B,E, + B SIZE,
+B.LEV, + B, RD +B, GROWTH
+ B, CAPITAL + YEAR, +¢,
M

Model (2), introducing the variable INDUS, is
utilized to test the second hypothesis. If H2 is accepted,
we expect that the coefficient on INDUS*EI® is
significant.

ROA,, =B, + B,EL + B,EL +B,INDUS, +
B, INDUS *EP + B, SIZE + [3 LEV +B, RD
+ B, GROWTH + B, CAPITAL + YEAR + .s
(2)

Model (3) introduces the variable OWN and is
utilized to test H3. If H3 is accepted, we expect that the
coefficient on OWN*EI? is significant.

ROA, =B, + B,EL +BEL +BOWN, +
B,OWN *EP +BSIZE +BLEV,, +BRD +
B, GROWTH +B, CAPITAL + YEAR +e,

(3)

Introducing the variable AREA, model (4) is utilized
to test the fourth hypothesis. If H4 is accepted, we
expect that the coefficient on AREA*EI? is statistically
significant.

ROA =B, +BEL +p, EI2 +BAREA
+B, AREA *EP +B, SIZE + [3 LEV +B, RD
+ B, GROWTH Y B, CAPITAL + YEAR +e
(4)

..where i = 1,...n and ¢ = 1,...f represent the firm and
year, respectively; B, B, B,, B, B, Bs, B B, By and
B, are the presumed parameters; and ¢ denotes the
measurement error term.

Results and Discussion
Descriptive Statistics

Descriptive statistics are shown in Table 2. The
mean value of ROA is 0.0369 with the maximum value
of 0.3989 and the minimum value of -0.2495, which
indicates that there may exist great differences in the
firms’ performance in China. The mean value of EI is
0.0055, indicating that environmental investment level
is very low. This is consistent with Wang and Zhang’s
[10] and Tang and Li’s [44] findings. The mean value of
INDUS confirms that about 65% of our sample consists
of heavy-polluting companies. The mean values of
OWN and AREA indicate that about 76% of our sample
belongs to SOEs and about 62% are located in developed
regions. In addition, the mean values of SIZE, LEV, RD,
GROWTH, and CAPITAL are 23.4717, 0.5163, 0.0133,
0.2000, and 2.1517, respectively.



2240

Jin Z., Xu J.

Table 2. Descriptive statistics of full sample.

Variable N Mean Max Min Standard Deviation
ROA 455 0.0369 0.3989 -0.2495 0.0575
EI 455 0.0055 0.0793 0.000005 0.0093
INDUS 455 0.65 1 0 0.4787
OWN 455 0.76 1 0 0.4299
AREA 455 0.62 1 0 0.4854
SIZE 455 23.4717 28.5040 19.1979 1.5066
LEV 455 0.5163 0.9523 0.0848 0.2023
RD 455 0.0133 0.0870 0 0.0150
GROWTH 455 0.2000 5.5441 -0.5393 0.5057
CAPITAL 455 2.1517 16.8758 0.1163 1.7810

Table 3 demonstrates the means of the variables
under different industry attributes. We find that, on
average, the performance of non-heavy-polluting
companies is better than heavy-polluting companies.
Heavy-polluting companies invest, on average, more
in environmental protection than non-heavy-polluting
companies. However, in terms of EI, the results show
that there is no significant difference between heavy-
companies and non-heavy-polluting companies under
5% of the significance level (t = 2.015). We also found
that heavy-polluting companies, on average, have
more debt and less capital intensity, and invest less
in technology innovation than non-heavy-polluting
companies.

Table 4 shows the means of the variables under
different company ownership. We find that POEs invest,
on average, more in environmental protection than
SOEs, and there exists significant difference between
SOEs and POE:s.

Table 3. Descriptive statistics by industry.

Table 5 shows the means of the variables under
different regions. We find that companies in central
and western regions tend to make more investments
in environmental protection than companies in eastern
regions.

Correlation Analysis

Table 6 represents Pearson’s correlation coefficient
analysis. We also compute the variance inflation factors
(VIFs) and find the values of the VIFs to be less than
7, which indicates that multi-collinearity is not a major
issue in our study.

Regression Results
Table 7 presents the regression results of models
() and (2). In model (1), the coefficient on EI is

negative (B = -1.203, t = -2.402) and the coefficient
on EI* is positive (B = 45.222, t = 4.852), which

Table 4. Descriptive statistics by ownership.

ey | NPUS=1 | NDUs—0 | G ey | OWN-1 | own-o | g
ROA 0.0320 0.0459 -2 4T THEE ROA 0.0300 0.0584 -4.620

EI 0.0062 0.0043 2.015 EI 0.0081 0.0120 -3.126%**
OWN 0.75 0.77 -0.519 INDUS 0.64 0.67 -0.519

AREA 0.55 0.75 -4.080%** AREA 0.58 0.75 -3.170%%*
SIZE 23.4777 23.4606 0.115 SIZE 23.7441 22.6272 7.157
LEV 0.5256 0.4993 1.327%* LEV 0.5416 0.4377 4.819

RD 0.0117 0.0161 -3.025%** RD 0.0117 0.0181 -3.979%*
GROWTH 0.1938 0.2112 -0.351 GROWTH 0.1880 0.2371 -0.890
CAPITAL 1.850 2.7031 -5.016%** CAPITAL 2.1181 2.2558 -0.708

N 294 161 - N 344 111 -

Notes: ** p<0.05, *** p<0.01.

Notes: ** p<0.05, *** p<0.01
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Table 5. Descriptive statistics by region.

Variable
(Mean)

AREA=1

AREA=0

Difference
t-Statistics

ROA

0.0442

0.0249

3.522

EIl

0.0039

0.0082

-4.885%**

INDUS

0.58

0.76

-4.080%**

OWN

0.71

0.84

-3.170%%*

SIZE

23.5388

23.3613

1.219%**

LEV 0.4880 0.5628 -3.886

RD 0.0141 0.0119 1.511

GROWTH 0.2032 0.1946 0.177

CAPITAL 2.0909 2.2518 -0.934

N 283 172 -

Notes: *** p<0.01.

suggests a relationship between environmental
investment and financial performance in the form
of a U. Therefore, Hl is accepted. To determine the
minimum point of the quadratic relationship between
environmental investment and financial performance,
we choose to consider the regression estimated in
column 3 of Table 5. Deriving the function presented
in column 3 of Table 5, referring to model (1), to the
order we have (OROA,  / JEL ) = -1.203 + 90.444EL, =0,
the minimum point of environmental investment being
0.013301. Therefore, up to 0.013301, environmental
investment can stimulate financial performance.

In model (2), although the coefficient on INDUS*EI*
is negative ( = -17.464, t = -0.930), it is not statistically
significant at the 5% level. Therefore, H2 is not
accepted.

Table 8 presents the regression results of models (3)
and (4). In model (3), the coefficient on OWN*EI? is
significant and positive (B = 32.836, t = 3.740), which
supports our H3. That is, company ownership has a
positive moderating effect on the relationship between
environmental investment and financial performance.
In model (4), the coefficient on AREA*EI” is positive
and significant at the 5% level. Therefore, H4 is fully
supported.

In addition, we also find that (1) firm size, R&D
intensity and sales growth rate has a significant and
positive impact on financial performance, (2) debt ratio
negatively affects companies’ financial performance,
and (3) capital intensity has no impact on financial
performance.

Robustness Check

We conducted a robustness check on models
(1)-4) by using return on investment, measured by
dividing operating profit by average total assets,
as the dependent variable. The results are similar to our

Table 6. Correlation analysis.

CAPITAL

GROWTH

-0.002

RD

-0.025
-0.277%%*

LEV

-0.224%%%*

0.079**

0.143%**

SIZE

0.502%**

-0.224%%%*

0.022
0.064*

AREA

0.057
-0.180%***

0.071*

0.008

-0.044

OWN

-0.147*%*

0.319%**

0.221***

-0.184***

-0.042

-0.033

INDUS

-0.024

-0.188%**

0.005

0.062*

-0.141%%*

-0.016
-0.229%*%*

EI

0.059

-0.101%*
20,194

-0.112%**

0.042
-0.070*

-0.023

-0.015

EI

0.883%**

0.094**

-0.145% 5

-0.224%**

-0.114%**

0.017
-0.094**

-0.020

-0.006

ROA

0.110%**
0.165%**

-0.116%***
-0.212% %%

0.163%%**

-0.163%**

-0.521%**

0.182%**
0.085%*

-0.150%**

Variable

ROA

EI

EI?

INDUS

OWN
AREA

SIZE

LEV

GROWTH
CAPITAL

Notes: * p <0.10, ** p <0.05, *** p <0.01.
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Table 7. Regression results of models (1) and (2).

Table 8. Regression results of models (3) and (4).

Variable Predicted 1 \yoder (1) | Model (2) Variable Predicted 1 \yode1 3) | Model (4)
Sign Sign
20.042 -0.030 20.066* -0.042
Constant (-1.105) (-0.768) Constant (-1.741) (-1.107)
- sksk - ek - sk o sksksk
o ) 1.203 1363 o ) 1275 2.161
(-2.402) (-2.385) (-2.580) (-3.589)
. . 4520005 | 64.306%%* o . 25.665%% | 59.364%%*
(4.852) (2.703) (2382) (5.764)
-0.009* 20,022
92 92
INDUS : (-1.799) OWN ' (-:3.979)
-17.464 32.836%%*
*E[2 2 *R12 9
INDUS*EI : (0930) OWN*EI : (3.740)
0.007%%% | 0.007%% 0.003
92
SIZE * (4.150) (4.056) AREA ' (0.553)
L0.174%%% | -0.173%% s \ 103.987%%*
LEV - 13.726) | (-13.570) AREATEI : (3.164)
0.333% 0.265* 0.009%% | 0.007%%
RD * (2.130) (1.669) SIZE * (5.143) (4.075)
0.016%%% | 0.015%** 01715 | -0.168%**
+ -
GROWTH (3.629) (3.545) LEV 13771) | (-13.104)
20.001 20.002% 0.275% 0.302%
CAPITAL * (-1.165) (-1.815) RD * (1.777) (1.952)
YEAR Yes Yes 0.015%** 0.015%%**
+
_ GROWTH (3.605) (3.531)
Adj. R? 0.356 0.362 oo o
F 36.9]12%** 29.623%** CAPITAL + (_1:431) (_1:450)
N 455 455 YEAR Yes Yes
Notes: * p<0.10, ** p<0.05, *** p<0.01. ¢-values are in Adj. R? 0.386 0.373
parentheses.
F 32.708%%% | 30.955%%*
N 455 455

previous findings, which suggests that our conclusion is

robust.

Notes: * p<0.10, ** p<0.05, *** p<0.01. t-values are in

parentheses.

Discussion

Our empirical findings allow us to conclude
the relationship between environmental investment
and financial performance examined in our sample.
Opposite to the previous studies [7, 41], we find a
U-shaped quadratic relationship between environmental
investment and financial performance in China, a
developing country. From this, we conclude that up to a
certain level of environment investment, environmental
investment is a restrictive factor, and that it becomes
a positive factor of financial performance beyond that
level, which is consistent with Liu and Duan [49].
Formally, financial performance starts to improve when
the share of environmental investment exceeds 1.3301%
of total assets. Noteworthy is that around 11% of Chinese
listed companies in our sample dedicate 1.3301% or
more of their assets to environmental investment.
Within a limited range, the increase in sales volume
due to environmental investment and the decrease in
operating costs brought by technological innovation do

not cover environmental expenditures. However, when
the economic benefits from environmental protection
cover these costs, companies will take the initiative to
protect the environment.

Conversely, Pekovic et al. [7] confirmed that a
firm’s performance starts to decline when the share
of environmental investment exceeds 16.5% of total
sales. More specifically, there exists an optimal level
of environmental investment. Despite the benefits of
environmental investment, such an excessive investment
requires a large financial investment with some risks,
which may reduce a firm’s profitability. Fujii et al.
[41] concluded that a positive relationship is caused
by using cleaner production technology to reduce
emissions of toxic chemical substances, while the
negative relationship after the turning point is due to
excess investment in pollution abatement. Taking listed
companies in the coal mining industry, Fan and Wang
[63] found that environmental protection investment
can obviously promote financial performance due to
corporate social responsibility.
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Most Chinese companies usually adopt the end-of-
pipe treatment of environmental pollutants with high
abatement costs, which in turn reduces its economic
performance [10]. In addition, under strict environmental
regulations, Chinese companies need to pay a pollution
abatement cost that leads to a decrease in profits.
In particular, environmentally proactive companies may
achieve benefits from environmental investment such as
high resource use efficiency that outweighs their costs.
Hence, identifying an optimal level of environmental
investment can be very useful for the construction
and implementation of finely tuned environmental
regulations.

We found that H2 is not accepted. With regard to
strict environmental regulation in recent years, Chinese
listed companies have begun to realize the importance
of environmental protection and make continuous
investments in ecological protection regardless of
industry. However, the findings of Zhang [64] also
showed that environmental investment can bring
value to Chinese listed companies in heavy-polluting
industries.

In terms of company ownership, H3 is fully
supported. That is, the impact of environmental
investment on financial performance in SOEs is higher
than that in POEs. SOEs have strong ties with the local
government, and environmental investment by SOEs
aims to respond to the government environmental
policies, which will ensure the effective implementation
of these policies.

Finally, we found that a company’s environmental
investment in China’s eastern regions can do more
to promote financial performance than in central and
western regions. In the case of eastern regions, with
the rapid development of the economy, companies have
gained benefits from environmental investment and
they are more willing to invest more in environmental
protection. However, the primary goal of central and
western regions is to achieve economic development. In
order to ensure the maximization of profits, companies
are reluctant to spend much money on environmental
protection.

Conclusions

After more than 50 years of theoretical and
empirical research, the results of the impact of
environmental investment on firm performance seem
to remain inconclusive. Some researchers suggest that
environmental investment harms firms, while others
claim that it may contribute positively. Therefore,
this study examines the environmental-financial
performance nexus based on a sample of Chinese
listed companies over 5 years (2012 to 2016). The main
conclusions of this study are as follows:

() The relationship between environmental
investment and financial performance can be explained
by an almost U-shaped curve. That is, limited

environmental investment becomes detrimental to
financial performance, and only beyond a point,
investing more in greenness will lead to better financial
performance.

(2) The impact of environmental investment on
financial performance in SOEs is higher than that in
POE:s.

(3) Corporate environmental investment in eastern
regions can do more to promote financial performance
than in central and western regions.

To achieve the sustainable development of Chinese
listed companies, we make the following implications:

(1) Corporate managers should improve the
awareness of environmental protection, clarify social
and environmental responsibility, and establish an
internal control system of environmental protection,
especially in China’s central and western regions.

(2) Chinese listed companies should clearly
identify the optimal level of environmental investment
associated with the benefits from going green and the
incurred costs. Meanwhile, they, especially POEs,
should increase investment in environmental protection
and use cleaner production technology.

(3) Chinese listed companies should build sustainable
environmental strategies according to company
ownership and their geography for the low-carbon
transformation. Meanwhile, the government needs to
provide listed companies with financial support to invest
for environmental protection.

(4) Chinese listed companies should also voluntarily
disclose more environmental information. In addition,
the government should carefully check this information
and set strict penalties for incorrect information reports.

This study has some limitations. First, we did
not examine the effect of environmental investment
on financial performance by sector due to sample
size. Second, firms’ financial performance should be
measured in a more systematic way. Therefore, further
research on the subject appears warranted.
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