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Abstract: Chinese manufacturers, which produce nearly one-fourth of global manufacturing outputs,
play important roles in the global supply chains for many products. The Chinese government proposed
the “Made in China 2025” plan to help manufacturers upgrade their technology, so that the country
will become a green and innovative “world manufacturing power”. It is important for researchers,
practitioners, and the government to know the benefits and costs of being environmentally sustainable.
In this paper, we investigate the effects of environmentally sustainable announcements of Chinese
firms in the manufacturing, and the wholesale and retail industry on their stock market performance.
First, we find negative market responses, which are significant in scale and statistics. Second, the
stock market reactions are different for firms in different industries. Third, the stock market reactions
are different in different years. Finally, we control the firm size and the book-to-market ratio with
the Fama—French three factor model. The result is highly consistent with the one from the simple
market model.

Keywords: environmental sustainability; supply chain management; stock market reaction; event
study; time pattern

1. Introduction

China became the world’s factory shortly after it entered the WTO [1]. According to the latest
economic census data [2], by the end of 2015, about 17.81% firms in China are classified in the
manufacturing industry, which provide more than 97.75 million jobs and create more than 6.61 trillion
of Chinese Yuan of profits. In 2015, China was ranked in the top ten exporters of merchandise such
as mining products, iron and steel, chemicals, office and telecom equipment, automotive products,
textiles, clothing, etc. [3]. China produces nearly one-fourth of global manufacturing output by value.
Every year about 80% of air-conditioners, 70% of mobile phones and 60% of shoes all over the
world are manufactured in China [4]. The manufacturing processes of many products, produce waste
and pollution. Non-governmental organization (NGO) reports show that the supply chains of the
textile [5-7], automobile [8,9], IT equipment [10-13] produce significant harm to the environment.
In the past years, China has suffered from very serious environment problems. Environment and
sustainability attract more attention from the public. The central government proposes the “Made in
China 2025” plan to help manufacturers to upgrade their technology, so that the country will become a
green and innovative “world manufacturing power” [14]. It is important for researchers, practitioners,
and the government to know the benefits and costs of being environmentally sustainable.
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In this paper, we study the economic consequences of firms’ environmentally sustainable
operations in China using an event study. We define firms” announcements of their environmentally
sustainable operations as events, and then test the stock market reactions. Our results for the whole
sample of 1595 events prove significant negative stock market return. The mean and median of
abnormal returns are —0.46% and —0.56%. Our results for different industries demonstrate the
difference of market responses among industries. We observe significant negative stock market
reactions from 13 out of all 24 industries in our sample. In the worst case, on average, firms lost
over 5% of their market value after announcing environmentally sustainable operations. We find the
trend in the stock market reactions by comparing the abnormal returns in each year. The mean and
median of abnormal returns increases in scale year by year. We check the robustness of our results
by controlling the firm size and the book-to-market ratio with the Fama-French three factor model.
The result is highly consistent with the one from the simple market model.

This paper contributes to the literature from the following aspects. First, we study the stock
market reactions to environmentally sustainable operations for Chinese firms that are listed on the two
main stock exchanges in China. A few papers study the stock market reactions on firms” environmental
performance [15-17]. Different types of events are studied. Klassen and McLaughlin [15] study
the environmental awards and environmental crisis. Jacobs et al. [16] study firms” announcements
about Corporate Environmental Initiatives (CEIs) and Environmental Awards and Certifications
(EACs). Arora et al. [17] investigate the stock market reactions to firms” announcements of the
appointments of Corporate Sustainable Executives (CSEs). The results from the above works are mixed.
Although Klassen and McLaughlin [15] found significant stock market responses for firms’ strong
and weak environmental performances, Jacobs et al. [16] found significant responses to CEls and
EACs only for some of the subcategories of firms. Investors do not have significant reactions to the
appointment of CSEs in general. However, if the firm is undergoing an adverse sustainability event,
the stock market reaction is significant. The Chinese manufacturers that produce a significant portion
of global outputs play important roles in global supply chains. The environmentally sustainable
practice and market responses make their unique impacts to both the academia and practitioners.
However, only a few papers [18-21] study how environmental performance affects shareholder wealth
using data from Chinese listed companies. Xu et al. [18] studies the stock market reaction to corporate
environmental violation events. They find significant negative abnormal returns, which are much
lower than abnormal returns for similar events in other countries. Lo et al. [19] reports negative stock
market reactions to the announcements of environmental incidents. They find that corporate ownership
and personal political ties are critical factors that affect the scale of stock market returns. Lyon et al. [21]
finds that the shareholder value decreases due to the Green Company Awards. The stock market
responds differently to announcements for firms with different ownership and industry characteristics.
Lam et al. [20] find that the Chinese investors react negatively to CEls, which is different from the
results of similar research in a western context. The above works only consider certain types of
environmentally sustainable operations of Chinese listed firms. Our sample includes a broad spectrum
of environmentally sustainable operations, including CEIs, EACs, etc. In addition, our paper focuses
on the firms in the manufacturing and wholesale and retail sector. Our paper provides insights on how
investors react to the environmentally sustainable performance of Chinese listed companies in general.

Second, we study the stock market reactions to environmentally sustainable operations for firms
in different industries. Most previous works [22,23] discuss the impacts of sustainability in firms’
operations. Some papers study specific industries, such as the textile and apparel industry [24-26].
Lo et al. [24] and Li and Wu [25] study the real impacts of the adoption of Environment Management
Systems (EMS) for textile and apparel firms. Lo et al. [24] found that firms’ main financial ratios
increase after adoption of EMSs, which indicates the increase in firms’ profitability and cost efficiency.
Li and Wu [25] study the real and financial impact of the adoption of environmental management
systems for firms in the textile and apparel industry in China. They found significant loss in profitability,
sales and inventory turnover after Chinese textile and apparel firms adopt EMSs. Wu [26] studies the
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stock market reactions to the adoption of EMSs for Chinese textile and apparel firms. The paper reports
that sample firms’ operational performance decreases after EMSs adoption. This paper extends the
research scope to the entire manufacturing sector and the wholesale and retail industry. It investigates
the stock market reactions to all types of environmentally sustainable related announcements. It helps
us in deepening the understanding of the stock market reactions in different industries.

Third, we study the time pattern in the stock market reactions to environmentally sustainable
operations. Previous studies [15-17,24] did not discuss the difference of the real or (and) financial
impacts of environmentally sustainable operations in different years. However, China is considered
to be an active and dynamic economy in the world. The market, environment, and governmental
policies change over the years. Firm managers have to adjust their strategies and decisions to adapt to
the changes, which may have a significant impact on the stock market reactions. We study the trend
in market reactions by testing sub-samples for each year. Our results may help the managers and
government to make better decisions.

The rest of this paper is organized as follows. We develop the research hypothesis in Section 2.
The sampling process is introduced in Section 3. In Section 4, we describe the methodology and
procedures of event study, which is used in this paper. Section 5 presents the results. We summarize
our findings in Section 6 and point out the direction for future research.

2. Hypothesis

The theoretical foundation about the impacts of environmentally sustainable performance on
market value of the firm is built on the belief that the stock market is efficient. In an efficient market,
investors actively collect, process the information about public firms, and make proper trading
decisions about the firms’ stock in a timely manner. Therefore, stock returns fully reflect all of the
available information. The market responds to an announcement about the firm’s environmentally
sustainable performance if it makes a real impact on the firm’s operating performance.

Firms” announcements include the adoption of environment management systems as well as
firms’ environmentally friendly and sustainable strategies and operations, both of which make impacts
on firms’ costs and revenue. On the cost side, being environmentally sustainable involves the costs
in replacing outdated processes and equipments, the costs in reshaping supply chain, and the costs
in switching to new management systems and standards. On the revenue side, the environmentally
sustainable operations raise the firms’ public image and build up its reputation as responsible firms,
which helps the firms to enlarge their market share and contribute more revenue. In addition, the firm's
endeavor in improving environment sustainable performance can help it to reduce operating cost
and increase operational efficiency. Empirical results of the stock market reactions to corporate
environmentally sustainable performance are mixed. Previous research based on US firms reveal
positive stock market reactions to the announcements of environmental performance awards [15],
environmental business strategies, environmental philanthropy, ISO 14001 certification [16] and
negative stock market reactions to voluntary emission reductions [16,27] and environmental crises [15].
However, literature based on Chinese companies support negative stock market reactions to
environmental violation events [18], environmental incidents [19], environmental performance
awards [21] and CElISs [20]. In this study, a significant proportion of firms under consideration are from
the manufacturing industry. We expect stronger impacts on firms’ cost compared to their benefit in
revenue. We hypothesize that environmentally sustainable performances make stronger impacts on
Chinese firms’ costs compared to their benefits in revenue. Therefore, it may hurt firms’ profitability in
the short to medium term. We propose our first hypothesis as follows.

Hypothesis 1. The stock market reacts negatively to the announcements of environmentally sustainable
operations in China.
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Industry segmentation plays an important role in determining the significance and scale of stock
market reactions to firms’ environmentally sustainable announcements. Firms from different industries
perform differently in controlling pollution and environmental issues. For example, industries such as
textile and petroleum processing generate more pollution on average. While other industries, such as
wholesale, are cleaner. The costs and benefits of being environmentally sustainable are very different
for these industries. Therefore, we expect different stock market responses to the announcement of
firms from different industries. Our second hypothesis is stated bellow.

Hypothesis 2. In China, firms in different industries react differently to the environmentally sustainable
operations announcement.

The stock market reactions are affected by the attitudes of investors, the government and
firms towards environmental problems. Grossman and Krueger [28] find an inverted U-shaped
relationship between pollution and per capita income, which is called the environmental Kuznets
curve. It reveals the fact that people put higher priority on economic development when their income
is low, and pay more attention to environmental quality after becoming richer. During the last two
decades, the per capital GDP of China quintupled. The Chinese investors have become more concerned
about environmental issues. It may change investors’ attitudes to sample firms’ environmentally
sustainable announcement.

Furthermore, in recent years, China has encountered serious environmental problems. Taking
air pollution as an example, Figure 1 plots the average air quality index (AQI) of the three big
cities in China during year 2008 to year 2015. AQI measures the overall degree of pollution in air.
Larger value of AQI implies higher concentration of sulfur dioxide, suspended particulate matter, etc.
In many countries, sensitive people are advised to reduce outdoor excises when AQI exceeds 100.
The selected cities, which are Beijing, Shanghai and Shenzhen, are all highly developed regions and
make significant contribution to the economic development of China. We observe that the AQI has
gotten worse in all three cities since 2012. The Chinese people are getting to understand the importance
of environmental sustainability on public welfare. The government and environment authority make
stricter requirements on firms’ environmental performance, which may significantly influence firms’
operations and decision-making.
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Figure 1. Average air quality index (AQI) in cities of China during year 2008 to year 2015. The x—axis
and y—axis represent the year and average AQI respectively.
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Third, the firms’ environmentally sustainable operations may have different impacts in the short
and long term. In the short term, the increase in costs dominate the increase in the firms’ future
revenues. The abnormal returns should be negative. However, in the long term, the marginal costs
of being environmentally sustainable decrease. At the same time, the benefits from the revenue
increase and cost savings become more and more significant due to firms’ continuous endeavor in
environmentally sustainable improvements. Therefore, the stock market reactions should turn positive
as time goes by. Thus, we propose our last hypothesis.

Hypothesis 3. The stock market reactions to sample firms” environmentally sustainable operations change
with time.

3. Sample and Data

Our sample consists of environmental sustainability related announcements made by firms that are
listed on the two stock exchanges in China. We generate our sample through the following procedures.

Firstly, we collect all events about socially responsibility operations of listed firms in China.
These events are extracted from the China Listed Firm’s Corporate Social Responsibility Research
Database (GTA-CSRR), which include firms’ announcements of socially responsible operations
voluntarily disclosed in their corporate social responsibility reports, environmental reports, sustainability
reports, corporate citizenship reports, etc. We exclude all announcements that are not related to
environmental sustainability. A significant portion of those announcements are about the adoption
of environmental management systems, including ISO certified systems such as the ISO 14000, the
ISO 14064 for Greenhouse Gas Accounting and Verification, ISO 50001 for energy management, and
industry specified systems such as the OEKO-TEX STANDARD100 for the textile industry, Forest
Stewardship Council (FSC) Certification for forest management, etc. Other announcements include
firms’ endeavors in voluntary emission reduction, adoption of environmentally friendly techniques,
energy and material savings, etc. We call a firm environmentally sustainable firm if it has made at least
one such announcement.

Secondly, we screen firms according to their CSRC codes and their market types. The CSRC codes
is an industry classification system for listed companies, which is created by the China Securities
Regulatory Commission. It consist of a Latin letter and a two-digit Arabic numerals. We include firms
whose core business is closely related to the manufacturing (CSRC code C13 to C43), wholesale and
retail industries (CSRC code F51 to F52) in China. We only consider mainland China based firms,
which issue A-share stocks.

Lastly, we exclude unqualified firms from our sample: (i) we first exclude stocks carrying “ST”
(special treatment) or “*ST” tags from the sample; (ii) we also exclude the events if more than 40 stock
returns out of the total 200-trading-day estimation period of the firm are missing; and (iii) the events
with incomplete stock return during the event window are excluded.

We summarize our final sample in Table 1. The sample firms are from the 30 sub-industries.
These sub-industries cover more than 48% public firms in China. In addition, 425 of the 1654 firms
total are sustainable firms that have made environmentally sustainable operations announcements
during the years 2008 to 2016. After clearing six sample firms due to a lack of trading data during the
estimation period or event window, 419 firms remain in our final sample. Among which, 216 sample
firms are listed on the Shanghai Stock Exchange, while the other 203 sample firms are traded on the
Shenzhen Stock Exchange. These sample firms made 1595 environmentally sustainable operations on
347 distinct dates.
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Table 1. Description of sample firms.

6 of 16

CSRC Code Description

No. of Firms

No. of Sustainable Firms

No. of Events

C13 Agricultural and sideline food processing industry 35 10 32
C14 Food manufacturing 34 7 19
C15 Alcohol, beverage and refined tea manufacturing 41 15 75
c17 Textile industry 39 10 39
C18 Textile garment and apparel industry 29 6 14
c19 E)e(itv};zsr,i rfllcllfét rf}e]athers and related products and 8 5 9
C21 Furniture manufacturing 13 1 1
C22 Papermaking and paper product industry 25 9 22
c23 Printing and recording media reproduction industry 10 6
24 Manufactu{“ing of statiopery, industrial arts, sports 9 5 4
and entertainment supplies

c2s racear fac prcessng | e s 6 %
26 xaexrxiiit;:::li thsyf chemical raw materials and 162 39 136
c27 Pharmaceutical industry 136 36 133
C28 Chemical fiber manufacturing 20 17
C29 Industry of rubber and plastic products 41 8 21
C30 Industry of non-metallic mineral products 64 19 84
31 1131;21::;;); gof ferrous metal smelting and rolling 37 19 84
32 1131;((:)1;1::;5; ;f non-ferrous metal smelting and rolling 55 29 123
C33 Metal product industry 48 7 34
34 ;r;g;lesst;}; ;f non-ferrous metal smelting and rolling 89 » 7
C35 Special-purpose equipment manufacturing 107 30 103
C36 Automobile manufacturing 88 21 89
7 and other wancponation equipment B ’ 2
C38 Electric machinery and equipment manufacturing 144 24 99
39 g/t[ﬁzféla':cttti:;% ce)(f] lclg);lnpel;tters, communications and 185 55 201
C40 Instrument and meter manufacturing 11 11
C41 Other manufacturing industries 15 3 5
C42 Industry of comprehensive utilization of waste resources 4 1 7
F51 Wholesale industry 68 13 45
F52 Retail industry 86 13 44
Total 1654 425 1595

4. Methodology

In this work, we use an event study to examine the stock market reactions to the announcements

of sustainable operations of sample firms. Event studies have been applied in empirical research for a

long time [29]. As it is mentioned in Jacobs et al. [16], event studies have some advantages over other

empirical research methods. They provide a standard procedure, which allows researchers to test the

significance of the impacts caused by events under concern. The philosophy of an event study lies in

the belief that stock markets are efficient, so stock prices reflect information regarding the performance

and value of the firm as soon as it is realized. Therefore, one can study the impacts of events on firm

performance by comparing the real stock returns during the event period with its counter-party, which
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is determined by a proper pricing model that excludes the impacts of events. We perform the study
following the steps, which are described as below.

)

@)

®)

(4)

Defining events

Every announcement in our sample is defined as an instance of event. If more than one sustainable
operation of a firm is announced on the same day, we treat them as one single event. We define Day
0 of an event as the date on which the announcement of the event is made. If an announcement is
made on a non-trading day, we define Day 0 as the immediate subsequent trading day. The days
before (after) Day O are labeled as Day —1, Day —2 (Day 1, Day 2), etc. We select a three-day
event window, which includes days [—1,1], in this research. Abnormal returns are estimated for
all events over the event window. We include Day —1 and Day 1 in the event window to ensure
that the information of the events are fully reflected in stock prices.

The pricing model

To be consistent with previous event studies [16], we use the simple “market model” (Equation (1))
as our theoretical pricing model. The market model assumes a linear relationship between the
stock return Rj; and the return from market portfolio Ry

Rit = aj + BiRmt + €it, (1)

Estimating abnormal returns

We follow Jacobs et al. [16] to select a 200-trading-day estimation period, which covers the range
starting from Day —210 and ending on Day —11, for each of the events. The ending day of
estimation period is two weeks earlier than the event day. It guarantees that the information
of events is eliminated. We select the CSI China A Share (Total Return) Index as the proxy of
market return. The index is composed of all the A Share stocks actively traded in Shanghai and
Shenzhen, which reflects the overall movements of two markets. The historical records of the
three risk factors are obtained from the China Stock Market and Accounting Research (CSMAR)
Database. Some records of the daily stock return may be missing due to suspension of trading
and other reasons. To make our results valid, we exclude an event if more than 40 stock returns
out of the total 200-trading-day estimation period of the firm are missing. We also exclude events
with incomplete stock returns during the event window. We first estimate the loadings on each
risk factor as it is presented in Equation (1). The abnormal return A;; for a stock i from day ¢ is
defined as the difference between the real return R;; and the theoretical value predicted by the
pricing model (Equation (2)). The pricing model is estimated with stock market data, which is
released at least two weeks earlier than the sample firm’s announcement of events. Thus, the
abnormal return calculated from Equation (2) represents the extra return caused by the event.
A significant positive (negative) abnormal return serves as evidence of a causal link between the
announcement of environmentally sustainable operations and increase (decrease) in firm value:

At = Rig — (& + BiRmt) , (2)

Testing statistics

If the sample {A;; : i € Z} deviates from zero significantly, we identify a causal link between the
event and the stock return. Thus, we can conclude that events of environmentally sustainable
operations have a significant impact on stock return. Being consistent with previous works,
we use a Student’s t-test to examine the statistical significance of sample mean abnormal return
(Equation (3)) and the cumulative abnormal return (Equation (4)):

_ A
Ar = W”, ©)

L=

1
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ty _
CAR(ty, t2) = Y Ay, (4)
t=H

The Student’s t-test works well for normal populations or large samples. However, the distribution
of stock returns usually has a thicker tail than normal distribution. When dealing with small samples,
the t-test is no longer appropriate. To guarantee the robustness of our results, we also report the result
of the Wilcoxon signed-rank test and the generalized sign test.

5. Results

5.1. Stock Market Reaction for the Whole Sample

We first study the stock market reaction to firms” environmentally sustainable operations with
the whole sample, which consists of 1595 different events. In Table 2, we report the sample firms’
abnormal returns on Day —1, Day 0, Day 1 as well as the cumulative abnormal returns during the
three-day event window, i.e., days [—1,1]. We observe significant negative abnormal returns on Day —1
and Day 0. On Day —1, the median abnormal return is —0.10%, and 47.34% of abnormal returns are
positive. Sharper results are observed on Day 0, in both scale and statistic significance. The mean
value and median of the abnormal return are —0.51% and —0.5%, and only 40.38% of abnormal returns
are positive. On Day 1, the abnormal returns become positive; however, the result is not significant.
During the whole three-day event window, the mean and median of abnormal return are —0.46% and
—0.56%, both of which are significant at the 1% level. Only 43.95% of abnormal returns for the events
are positive, which is significantly less than 50% at the 1% level.

Table 2. The market model abnormal returns for the whole sample.

Day —1 Day 0 Day1l Days[—1,1]

Mean abnormal return —0.00% —0.51% 0.05% —0.46%
t/ z-statistic 0.05 —6.96 *** 0.83 —3.78 ***
Median abnormal return —0.10% —0.50% 0.02% —0.56%
t / z-statistic —1.28* —8.31** 0.04 —5.01 ***
% abnormal returns positive  47.34% 40.38%  50.53% 43.95%

t/ z-statistic —2.10*  —7.66 *** 0.40 —4.87 ***

*** significant at the 0.01 level; ** significant at the 0.05 level; * significant at the 0.10 level.

Our result strongly supports the argument that the environmentally sustainable announcements
have negative impacts on the stock return. However, the market reaction becomes less significant
on the day after the event day. Our result is not completely consistent with literature based on US
companies [16,27]. Significant positive market reactions to announcement of CEIs were observed in [16].
However, the stock market reacts negatively to firms’ environmentally sustainable announcements
in China according to our results. However, the market reacts negatively to voluntary emission
reductions events in the US, and our result is more significant in both statistics (0.01 vs. 0.1) and
in scale (—0.51% vs. —0.23%). Our result is consistent with the research works based on Chinese
companies [18-21]. In our study, the mean abnormal return is 10.51% on Day 0, which is significant
at the 0.01 level. The abnormal returns for the environmental incidents [19], the CEIs [20] and the
environmental awards [21] are —0.41% (days [—1,0]), —0.28% (days[0,1]) and —0.6% (days[—1,1]),
which are significant at the level of 5%, 5% and 10% respectively. Our result is more significant either
in scale or in statistics.
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5.2. Stock Market Reaction for Different Industries

To investigate the stock market reactions for different industries, we construct subsamples
of announcements of environmentally sustainable operations according to the firms” CSRC codes.
In generating subsamples, we exclude a sample if its size is less than 10. Finally, 24 subsamples
have been formed. The sample sizes vary from 11 to 201. These subsamples cover 80% categories of
sub-industries and more than 97% of events of the original whole sample.

Table 3 reports the mean, median and percentage of positive abnormal returns during the whole
event window (days [—1,1]) for each sub-industry. There is significant evidence that supports negative
stock market reactions in 13 sub-industries. Among the 24 subsamples, 10 subsamples return significant
negative mean abnormal returns, and another 10 subsamples return significant negative median
abnormal returns. We also observe in 10 subsamples that the percentage of positive abnormal returns
is less than 50%, which is statistically significant. The average mean abnormal return and the average
median abnormal return for significant subsamples are —1.65% and —1.47%. On average, 36.48% of
abnormal returns are positive for significant subsamples.

Table 3. The market model abnormal returns for different industries.

CSRC Code N Mean t/z- Statistic Median t/z-Statistic % Positive t/z-Statistic

C13 32 —1.47% —1.71** —1.33% —1.45* 43.75% —0.53
Cl4 19 -1.15% -0.89 —1.45% -0.70 47.37% 0.00
C15 75  —0.94% —1.95** —0.84% —2.04 ** 41.33% —1.39*
C17 39 —1.55% —1.72%* —1.73% —1.86 ** 35.90% —1.60 *
C18 14 2.04% 1.20 1.79% 0.88 64.29% 0.80
Cc22 22 0.60% 0.76 0.08% 0.19 50.00% 0.21
C25 25 —2.16% —2.33 ** —1.46% —1.94 ** 40.00% —0.80
C26 136  —0.84% —1.98 ** —0.63% —2.33 *** 41.18% —1.97 **
Cc27 133 —0.96% —2.94 *** —0.84% —3.23 37.59% —2.77 ***
C28 17 0.34% 0.22 0.58% 0.24 52.94% 0.00
C29 21 —1.96% —1.48* —0.49% —1.08 42.86% —0.44
C30 84  —0.42% —0.81 —0.49% —-1.11 40.48% —1.64*
C31 84 —0.61% —-1.35* —0.97% —1.99 ** 39.29% —1.85**
C32 123 —0.78% —1.84 ** —1.12% —2.31* 37.40% —2.71 ***
C33 34  —0.10% —0.11 0.17% —-0.27 52.94% 0.17
C34 71 0.13% 0.23 —0.07% 0.13 47.89% —0.24
C35 103 —0.29% —0.56 —0.14% -0.76 49.51% 0.00
C36 89 —0.16% —-0.39 —0.81% —-0.73 43.82% —1.06
C37 42 —0.64% —1.08 —1.10% —-1.29* 35.71% —1.70 **
C38 99 0.39% 0.64 —0.22% -0.11 48.48% —0.20
C39 201 0.27% 0.82 0.12% 0.72 51.74% 0.42
C40 11 —5.26% —3.26 *** —4.67% —2.36 *** 18.18% —1.81**
F51 45 —0.13% -0.16 —0.87% —0.62 37.78% —-1.49*
F52 44 0.31% 0.65 0.38% 0.69 56.82% 0.75

*** significant at the 0.01 level; ** significant at the 0.05 level; * significant at the 0.10 level.

There are two interesting observations. First, we observe a higher percentage of sustainable firms
in the industries that report significant stock market reaction (significant industries). We calculate
the percentage of sustainable firms for each industry in our sample and divide the industries into
two groups. One group consists of significant industries, and the other group consists of insignificant
industries. We plot the percentage of sustainable firms for industries from the two groups in Figure 2.
The circles and pentagrams represent the percentage of sustainable firms for the insignificant and
significant industries, respectively. The percentage of sustainable firms is higher in the group of
significant industries. This observation has been verified via a hypothesis test. Our result shows
that the sample mean of the significant industries (30.89%) is greater than the insignificant industries
(22.73%) with a 0.05 level of significance. The result remains significant with a 0.1 level of significance
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if we exclude the two largest values, which may be outliers, from the significant industries. For the
industries that have a higher percentage of environmentally sustainable firms, more information about
the consequences of being environmentally sustainable is available. Investors can make more consistent
predictions on firm values after their environmentally sustainable announcements. It explains why
significant sub-industries are associated with a higher percentage of sustainable firms.
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Figure 2. The percentage of environmentally sustainable firms for the significant and insignificant
subsamples. Circles represent the percentage of sustainable firms of subsamples, for which there is
no significant stock market reaction. Pentagrams represent the percentage of sustainable firms of
subsamples, for which there is significant stock market reaction.The y—axis represents the percentage
of environmental sustainable firms.

The second observation is that the scale of abnormal returns varies among different sub-industries.
We find that the stock market has positive reactions for certain sub-industries, such as textile garment
and apparel industries (C18), papermaking and paper product industries (C22), etc. However, none of the
reactions are significant. All significant sub-industries generate negative reactions. For some industries,
such as industries of petroleum processing, coking, and nuclear fuel processing, and (C25) industries of rubber
and plastic products (C29), the mean abnormal returns are relatively high in scale. For some other
industries, such as wholesale industries (F51), the mean abnormal returns are relatively low in scale.
This difference may be due to the difference in the nature of business for each industry. For example,
the manufacturing process of petroleum, nuclear fuel, rubber and plastic products produces a lot of
waste and pollution. Being environmentally sustainable requires expensive technology, costly process
re-engineering, etc., which causes negative stock market reactions. For industries such as wholesale,
environmentally sustainable operations do not bring significant costs, so the stock market reactions
are not significant in scale.

We note that the differences in firms’ financial indicators are other possible reasons for differences in
stock market reactions [15,24,30]. Table 4 displays statistics of firm size and book-to-market ratio (B/M)
for different industries. The two financial indicators vary among industries. However, these differences
are not reflected in the market model of stock return. It may cause bias in estimating abnormal returns.
We perform a robustness check of our results by controlling the firm size and B/M in Section 5.4.
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Table 4. Variations in firm size and book-to-market ratio.

CSRC Code N Firm Size (Million Yuan) Book-to-Market Ratio (%)
Min Mean Max STD Min Mean Max STD
C13 32 1.68 2245 89.12 2617 13.57 7219 197.74 46.42
Cl4 19 416 11.39 25.08 5.76 33.53 69.87 11135 2591
C15 75 151 26.00 14147 3291 14.08 50.54 13990 23.99
C17 39  1.09 4.77 16.60 3.22 24.52 91.42 19453 33.42
C18 14 1.19 5.09 13.15 3.73 29.80 62.75 125.04 24.64
C19 9 265 4.75 9.00 1.93 33.33 68.88 102.82 2193
C21 1 153 1.53 1.53 0.00 81.53 81.53 81.53 0.00
Cc22 22 1.27 4.99 17.35 4.01 5492 13998 24931 57.70
C23 6 1.11 5.83 13.40 5.85 23.69 37.09 56.77 13.16
C24 4 122 9.53 33.71 1612 14.94 65.50 91.00 35.84
C25 25 216 6.40 24.27 5.02 9.92 186.38 621.36 193.89
C26 136 1.10 9.29 48.33 8.81 1751 138.74 768.07 119.44
Cc27 133  0.77 16.90 86.39 13.13 9.24 4624 15493 26.70
C28 17 156 4.35 10.26 2.35 3555 13898 27528 70.24
C29 21 1.22 6.20 13.69 3.51 19.12 10451 263.61 74.49
C30 84 217 1629 104.18 19.15 28.09 139.36 500.43 94.26
C31 84 230 2547 123.81 2546 103.81 337.83 943.82 165.02
C32 123 157 18.11 8591 17.19 8.12 125.81 47393 93.29
C33 34 1.12 10.46 32.26 8.63 2590 13543 39248 90.93
C34 71 161 14.02 10757 1891 21.71 11355 324.68 72.45
C35 103 2.04 1712 14074 2135 18.73 106.90 363.08 80.54
C36 89 247 2093 84.18 16.54 2455 130.23 370.61 83.00
C37 42 373 4881 26735 5452 26.78 11197 275.08 7251
C38 99 2.06 20.04 169.61 24.88 15.25 89.69 260.76  57.39
C39 201 123 1636 16398 20.62 11.80 99.40 927.67 118.69
C40 11 156 6.22 14.03 4.67 19.88 60.16 99.32 27.43
C41 5 122 241 4.31 1.29 38.76 65.31 10441 25.44
C42 7 637 9.69 16.67 4.44 19.08 73.83 110.00 37.59
F51 45 195 1256  41.79 9.49 19.15 163.94 620.53 142.50
F52 44 1.61 18.71 96.50 25.68 2412 10031 195.38 44.22
Total 1595 0.77 16.83 267.35 21.80 8.12 11720 943.82 110.16

5.3. Stock Market Reaction in Different Years

We quantify the stock market reactions to firms’ environmentally sustainable announcements
during the whole event window (days [—1,1]) in each calender year. Results are summarized in Table 5.
Our first observation is that the number of environmentally sustainable announcements increases
steadily since 2010. In 2016, our sample firms made 235 announcements, which is more than three
times compared to year 2009. Second, the stock market reactions are very significant from 2011 to 2016.
The mean abnormal returns for 2011, 2012, 2013, and 2014 are —1.32%, —1.31%, —0.90% and —0.88%
while the median abnormal returns are —1.34%, —1.04%, —1.20% and —1.12%. Furthermore, 31.77%,
38.49%, 38.26% and 39.71% of abnormal returns are positive for the same years. All of the above
statistics are significant at the 0.01 level. The mean and median of abnormal returns are significant
in 2015 and 2016 with a level of significance no greater than 0.05. Third, the abnormal returns have
increased in scale since 2011. In 2011, the mean and median of abnormal returns are —1.32% and
—1.34%, which increase to 0.53% and 0.60% in 2016. The portion of positive abnormal returns increases
from 31.77% to 58.72% during the same period. These observations are consistent with our analysis in
Section 2.
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Table 5. The market model abnormal returns in different years.

Year N Mean t/z-Statistic Median t/z-Statistic % Positive #/z-Statistic

2009 74 —0.75% —1.06 —0.75% —1.37* 43.24% —1.05
2010 72 0.39% 0.80 0.18% 0.47 52.78% 0.35
2011 192 —-1.32% —4.47 *** —1.34% —4.61 *** 31.77% —4.98 ***
2012 239 —1.31% —4.53 *** —1.04% —4.31 *** 38.49% —3.49 ***
2013 264 —0.90% —2.90 *** —1.20% —3.73 *** 38.26% —3.75 ***
2014 272 —0.88% —3.14 *** —-1.12% —3.52 *** 39.71% —3.33 ***
2015 247  0.86% 2.33 ** 0.50% 1.76 ** 53.04% 0.89
2016 235  0.53% 2.12** 0.60% 2.40 *** 58.72% 2.61 **

*** significant at the 0.01 level; ** significant at the 0.05 level; * significant at the 0.10 level.

5.4. Controlling the Firm Size and the Book-To-Market Ratio (B/M)

So far, we did not consider firms’ financial indicators, which vary among industries. To control
the firm size and the book-to-market ratio, we use the famous Fama-French three factor model
(Equation (5)) to estimate the required return of stocks. Fama and French [31] propose a linear model
to explain the risk premium of stocks and bonds with three common risk factors including the market
risk, the firm size and the firm price-to-book ratio:

Rt = RFRt 4 BiRyut +siSMB; + hiHML; + €, 5)

In Equation (5), the subscription i and t stand for i-th stock and date, respectively. R;; is the
return of stock i from day t. RFR; is the risk-free rate in day t. The market premium, which is the
value-weighted market return minus the risk-free rate RFR;, is denoted by R;;. SMB; and HML; are
daily returns on zero-cost portfolio that mimic the effect of company size and book-to-market ratio,
respectively. The Fama—French three factor model is proved to be able to better explain risk return of
stocks than the traditional single factor market model:

Ay = Ry — (&i + BiRt + 8iSMB; + ﬁiHMLt) . ©)

We analyze the stock market reactions of the whole sample and every sub-industry with the
Fama-French three factor model. All three-factor data are retrieved from the CSMAR database.
We report our results in Tables 6 and 7. We find that the results are very consistent with the one
obtained with the simple market model. The market makes significant negative reactions to firms’
environmentally sustainable announcements on Day 0, Day 1 and during days [~1,1]. On Day 0,
the mean and median of abnormal returns are —0.57% and —0.65%, and both are significant at the
1% level. In addition, 37.43% abnormal returns are positive, which is significantly less than 50% at
the 1% level. On Day 1, although the results support negative stock market reactions, they are less
significant in scale. The mean and median of abnormal returns are —0.09% and —0.18%, and 45.71% of
abnormal returns are positive. During the whole event window (days [—1,1]), the mean and median
of abnormal returns are —0.65% and —0.60%, and both are significant at the 0.01 level. Furthermore,
42.82% abnormal returns are positive, which is significantly less than 50% at the 0.01 level.

The Fama-French three factor model abnormal returns are consistent with the simple market
abnormal returns. Both of them support strong negative stock market reactions on Day 0 and during
days [—1,1]. However, after controlling the firm size and the book-to-market ratio, the reactions are
slightly stronger.

Table 7 displays the stock market reaction during the whole event window (days [—1,1]) for each
industry after controlling the firm size and the book-to-market ratio. There is significant evidence
that supports negative stock market reactions in 12 sub-industries. Among the 24 subsamples,
11 subsamples return significant negative mean abnormal returns, and another 11 subsamples return
significant negative median abnormal returns. We also observe that the percentage of positive abnormal
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returns of eight subsamples are significantly less than 50%. The average mean abnormal return and
the average median abnormal return for significant subsamples are —1.79% and —1.43%. On average,
36.85% of abnormal returns are positive for significant subsamples.

Table 6. The Fama—French three factor model abnormal returns for the whole sample.

Day —1 Day 0 Day 1 Day [—1,1]
Mean abnormal return 0.02% —0.57% —0.09% —0.65%
t/ z-statistic 0.27 —7.77 *** —1.40* —4.87 ***
Median abnormal return —0.14% —0.65% —0.18% —0.60%
t/ z-statistic —1.05 —9.70 *** 266 *** —5.60 ***
% abnormal return positive 46.65% 37.43% 45.71% 42.82%
t/ z-statistic —2.65**  —10.02*** —3.41** —5.71 ***

*** significant at the 0.01 level; * significant at the 0.10 level.

Table 7. The Fama-French three factor model abnormal returns for different industries.

CSRCCode N Mean t/z-Statistic Median t/z-Statistic % Positive  t/z-Statistic

C13 32 —1.81% —1.85 ** —1.17% —1.62*% 43.75% —0.53
Cl4 19 -191% -1.07 —2.32% —0.50 47.37% 0.00
C15 75 —0.76% —-1.33* —0.63% —1.52*% 41.33% —-1.39*
C17 39 —2.45% —2.08 ** —1.20% —2.09 ** 38.46% —1.28
C18 14 1.28% 0.86 0.41% 0.56 50.00% 0.27
Cc22 22 0.40% 0.56 0.03% 0.16 54.55% 0.21
C25 25 —=3.25% —2.07 ** —1.77% —2.48 *** 28.00% —2.00 **
C26 136  —0.88% —2.16** —1.03% —2.97 *** 36.76% —3.00 ***
C27 133 —1.27% —3.31 *** —0.61% —3.74 *** 35.34% —3.30 ***
C28 17 0.40% 0.30 —0.38% 0.05 41.18% —-0.49
C29 21 —217% —1.93 ** —1.79% —1.81** 38.10% -0.87
C30 84  —0.63% —-1.28 —0.87% -1.11 41.67% —1.42*
C31 84  —0.79% —1.65*% —0.75% —1.93 ** 39.29% —1.85**
C32 123 —0.99% —2.17** —0.93% —2.32** 38.21% —2.52 %
C33 34 0.54% 0.69 —0.03% 0.51 50.00% 0.17
C34 71 —0.57% —0.81 —0.46% —-0.87 42.25% —-1.19
C35 103 —0.41% —0.68 —0.68% —0.54 46.60% —0.59
C36 89 —0.21% —0.40 —0.18% —0.03 47.19% —0.42
C37 42 —0.80% —1.59 ** —1.36% —1.78 ** 42.86% -0.77
C38 9  —0.37% —0.49 0.04% -0.31 51.52% 0.20
C39 201 0.35% 1.07 0.27% 0.58 51.24% 0.28
C40 11 —4.05% —2.97 *** —4.49% —2.27 ** 18.18% —1.81**
F51 45 0.26% 0.31 —0.57% —-0.43 40.00% -1.19
F52 44 0.15% 0.35 —0.15% 0.20 47.73% -0.15

*** significant at the 0.01 level; ** significant at the 0.05 level; * significant at the 0.10 level.

The results are consistent with the one from the simple market model. The industries, which suffer
from significant negative stock market reactions in the Fama-French three factor model, also generate
significant negative stock market reactions in the simple market model. As a result, we confirm that
significant industries have a higher percentage of environmentally sustainable firms. The sample
mean of the percentage of the significant sub-industries (31.87%) is greater than the insignificant
sub-industries (22.43%), with a 0.01 level of significance. The result remains significant with a 0.05 level
of significance if we exclude the two largest values from the significant sub-industries.

We sort the significant industries by their mean abnormal returns. We find that the order is largely
the same as the simple market model. It confirms that the scale of the stock market return is correlated
with the nature of the industry.

6. Conclusions

In this paper, we investigate the effects of environmentally sustainable announcements of Chinese
firms in the manufacturing, wholesale and retail industries on its stock market performance. We first
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study the stock market reactions to the firms’ announcements on environmentally sustainable operations
with the whole sample. We find the stock market reacts negatively to the firms’ environmentally
sustainable announcements. We study the market response during the whole three-day event window
in each sub-industry. The result shows that almost half of the 24 sub-industries make significant
responses, which are all negative, to environmentally sustainable announcements. Our analysis shows
that there is a significant correlation between the significance of stock market reactions and the number
(in percent) of sustainable firms in the sub-industry. We also find that the scale of abnormal returns
differs among industries. We study the market responses during the event window for each year.
An increasing trend in the abnormal returns is observed. Finally, we control the firm size and the
book-to-market ratio with the Fama—French three factor model. The result is highly consistent with the
one from the simple market model.

There are several limitations in this work. First, we do not distinguish the corporate environmental
Initiatives (CEls) and environmental awards and certifications (EACs). In our sample, firms usually
release information about CEIs and EACs on the same day. Thus, we can not study the stock market
reactions of CEIs and EACs separately. Second, although we find a correlation between the significance
of stock market reactions and the number (in percent) of sustainable firms in the sub-industry, we are
not able to identify the causal link between them. Third, we did not study the time pattern of the
stock market reactions for each sub-industry in every year. The main reason is that this will decrease
the sample sizes for many sub-industries. Lastly, although we investigated the market reactions for
each industry, we did not find the determinants of the difference in market reaction. This can be an
interesting direction for future research.
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