PROBLEMY EKOROZWOJU - PROBLEMS OF SUSTAINABLE DEVELOPMENT
2015, vol. 10, no 1, 41-48

Environmental Regulations and Industrial Performance
Evidence from the Revision of Water Pollution Prevention
and Control Law in China

Regulacje srodowiskowe i wskazniki ekonomiczne
wynikajace z nowelizacji prawa odnoszacego sie do kontroli
i zapobiegania zanieczyszczeniu wod w Chinach

Wei Yu*, Qiang Chen**

School of Economics & Management, Tongji University, Shanghai 200092, China
E-Mails: *rickychina@163.com, **chengiang@tongji.edu.cn

Abstract

Stringent environmental regulations are urgently needed as China’s environmental pollution is increasingly be-
come an important issue both domestically and internationally. Based on a natural experiment of water pollution
prevention and Control Law’s revision in 2008(WPPCL2008), this study investigates the effects of environmental
regulatory policy on industry in China by using the industrial sectors’ data from 2003-2011. The results show that
the WPPCL2008 significantly increases the total labor productivity, but has no ROA-inducement effect for water
pollution-intensive sectors. Furthermore, WPPCL2008 has an insignificant negative influence on employment
level of the water pollution-intensive sectors. At the same time, this study provides evidence on the effectiveness
of the current written environmental laws in China.

Key words: environmental regulations; water pollution prevention and control law; industrial performance; a dif-
ferences-in-differences approach

Streszczenie

Tworzenie rygorystycznego systemu prawa srodowiskowego jest w Chinach niezbedne, z uwagi na rosngacy po-
ziom zanieczyszczenia Srodowiska i to tak w wymiarze krajowym, jak i miedzynarodowym. Artykut jako przyktad
analizuje konsekwencje nowelizacji prawa odnoszacego si¢ do kontroli i zapobiegania zanieczyszczeniu wod, W
oparciu o dane z lat 2003-2011. Uzyskane wyniki pokazuja, ze akt prawny WPPCL2008 doprowadzit do znacz-
nego wzrostu wydajnosci pracy, zarazem towarzyszgca mu zmiana wskaznika rentowno$ci aktywow nie wptyneta
W znaczacy sposob na funkcjonowanie przemystu odpowiedzialnego za najwigkszg cze$¢ zanieczyszczenia wod.
Ponadto wprowadzeniu WPPCL2008 towarzyszyt niewielki negatywny wptyw na poziom zatrudnienia w sekto-
rach intensywnie zanieczyszczajacych wody. Artykut omawia takze aktualnie przygotowywane akty prawne, ktore
maja szanse wyeliminowa¢ te niedogodnosci.

Stowa kluczowe: regulacje srodowiskowe, prawo kontroli i ochrony zanieczyszczania wod, wydajnos¢ przemy-
shu, metody ekonometryczne

1. Introduction retically, pollution is recognized as a public good

with negative externality, and environmental con-

Along with economic development, the accompa-
nied pollutions created by economic activities have
seriously harmed global environment and further
caused climate change. Coping with the challenges
of climate change has become a crucial task for both
scientists and economists (Yang et al., 2012). Theo-

sumption is non-excludability and non-rivalry. Eco-
nomic development generally leads to the overpro-
duction of pollutants if there is no policy interven-
tion. Therefore, reducing the emission of industrial
pollutants and protecting environment require proac-
tive environmental regulations from government.
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In the last three decades, China has achieved a veri-
table economic miracle, but her rapid development
of manufacturing industries lead to the deterioration
of environment. China’s environmental pollution is
increasingly become an important issue both domes-
tically and internationally. China’s total CO, emis-
sions by fossil fuel consumption were estimated to
be 2.63 billion tons in 2012, which ranked China first
in the world (Boden et al., 2013). Hence, as the larg-
est developing country, China has been under intense
international pressure to reduce its environmental
pollution. At the Copenhagen Climate Summit 2009,
the Chinese government has made the commitment
of reducing CO- emissions per unit of GDP by 40%-
45% in 2020 compared with 2005 (Ma et al., 2013),
and China’s twelfth five-year plan (2011-2015) also
proposed binding target — 16% reduction in energy
consumption per unit of GDP and 17% reduction in
COzemission per unit of GDP.

But worryingly, stringent environmental regulations
may erode China’s industrial competitiveness. Ac-
cording to conventional wisdom among economists
(Jenkins, 1998; Luken, 1997; Clift and Wright,
2000), environmental regulations such as technolog-
ical standards, environmental taxes, or tradable
emissions forces firms to allocate some inputs (labor,
capital) to pollution reduction, which is unproduc-
tive from a business perspective even if it offers en-
vironmental or health benefits to society. But this
traditional paradigm was contested by a number of
economists, notably Professors Michael Porter and
Claas van der Linde (1995). Relying primarily on
case studies, they argue that more stringent but
properly designed environmental regulations can
trigger innovation that may partially or more than
fully offset the costs of complying with them and then
lead to improved competitiveness. This is the so-
called Porter hypothesis: stringent environmental
regulations can achieve a win-win situation in which
an economy can simultaneously attain both goals of
a cleaner environment and competitiveness.

If stringent environmental regulations are enforced,
whether the Porter hypothesis holds in the case of
China and regulatory stringency leads to improved
industrial competitiveness in terms of industrial per-
formance, resulting in a win-win situation? The an-
swer to this question may not only help clarify the
theoretical divergence between environmental regu-
lations and competitiveness, but also have great
practical significance to the improvement of envi-
ronmental regulatory policy in China. In this paper,
we examine the impact of environmental regulations
on industrial performance based on a natural-experi-
ment of the revision of China’s water pollution and
control law in 2008 (WPPCL2008). From the analy-
sis, we find that WPPCL2008 significantly increase
the total labor productivity, but there is no ROA-in-
ducement effect for water pollution-intensive sec-
tors. Besides, interesting and importantly, we find

that WPPCL2008 has an insignificant negative influ-
ence on industrial employment level.

This study contributes to the literature in the follow-
ing ways.

First, this study utilizes a natural-experiment — the
revision of China’s water pollution and control law
in 2008 (WPCL2008) to evaluate the impact of en-
vironmental regulations on industrial performance.
Owing to the difficulty to acquire proper indicators
to directly measure government regulatory strin-
gency, the existing studies mainly adopt pollution
abatement and control expenditure (PACE) and sew-
age charge as the proxy variable for environmental
regulations (Keller and Levinsion, 2002; Brun-
nermei and Cohen, 2003; Cole et al., 2005; Yang et
al., 2012). But these indicators may have serious
measurement error, which may impart a bias for es-
timation. This study can avoid the above problem
and thus obtain more robust results in contrast to pre-
vious studies with the help of a natural-experiment.
Second, previous studies generally adopt productiv-
ity as a proxy for competitiveness to test the Porter
hypothesis, which links environmental regulations to
productivity. There are two opposing views on this
relationship, resulting in an uncertain result a priori.
In contrast to previous studies, this study examines
the effects of environmental regulations on industrial
performance including Return on Assets (ROA),
Overall Labor Productivity (LABOR) and total em-
ployment (EMPLOYMENT). These indicators may
serve as more satisfactory indicators and enable to
obtain insight analyses for the Porter hypothesis.
Third, this study provides evidence on the effective-
ness of the current environmental regulatory system
in China. Since 1980s, China has enacted a series of
environmental laws. However, regulators are keenly
aware of the enforcement gaps limiting the effective-
ness of the current regulatory system (Stokoe and
Gasne, 2008). The general consensus is that the legal
system is undermined by weak local enforcement.
Beyer (2006) points out that no effective oversight
mechanism exists to ensure policy set at the national
level is actually enforced at the local level. This
study helps to rationally evaluate the real effective-
ness of environmental laws in China.

The rest of this paper is organized as follows. The
next section briefly reviews the literature. Section 3
presents the empirical model, explains the data and
defines variables. Section 4 presents the empirical
results and related discussions. Section 5 concludes
the study and provides some policy implications.

2. Previous Literature

The empirical research on the relationship between
environmental regulations and business perfor-
mance, which is often measured by productivity to
test the Porter Hypothesis, displays different results.
Most papers reviewed in Jaffe et al. (1995) highlight
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a negative impact of environmental regulation on
productivity. For instance, Gollop and Roberts
(1983) estimate that SO, regulations slowed down
productivity growth in the United States in the 1970s
by 43 percent. Barbera and McConnell (2001) sepa-
rate the productivity effects of environmental regu-
lations into direct (abatement costs) and indirect ef-
fects (via other inputs and production). Estimating
the cost function for five American emission-inten-
sive industries, they find a decline in productivity in
every sector following more stringent abatement re-
quirements in the 1970s. Taking the plant vintage
and technology differences into account, Gray and
Shadbegian (2003) find that US pulp and paper mills
with higher pollution abatement operating costs have
significantly lower productivity levels, especially in
integrated paper mills. This suggests a strong signif-
icant negative effect of environmental regulations on
productivity.

However, several more recent studies find more pos-
itive results. For example, Berman and Bui (2001)
report that refineries located in the Los Angeles area
enjoyed significantly higher productivity than other
US refineries despite the more stringent air pollution
regulation in Los Angeles. Similarly, Alpay et al.,
(2002) find that the productivity of the Mexican
food-processing industry is increasing with the pres-
sure of environmental regulation, which leads them
to conclude that more stringent regulation is not al-
ways detrimental to productivity. Other studies in-
cluding Managi et al., (2005), Hamamoto (2006),
Laonie et al.,(2008) and Yang et al.,(2012) all find a
positive relationship between environmental regula-
tions and productivity. The most recent contribution
by Teng et al., (2014), by utilizing a sample of pub-
licly listed corporations in Taiwan over the period
1996-2008, find that the relationship between eco-
nomic performance and environmental commitment
is neither strictly negative nor strictly positive, but is
instead U-shaped. The evidence suggests that, alt-
hough a firm bears costs for environmental manage-
ment in the short term, the benefits of it accumulate
over time, and a firm benefits from environmental
management in the long term.

Reviewing the literature, we find more stringent en-
vironmental regulations seem to have an uncertain
influence on performance. But all the above litera-
ture is still problematic. Most studies use pollution
abatement control expenditure (PACE) to measure
the stringency of environmental regulations. In fact,
PACE cannot accurately reflect the economic costs
of environmental regulation. For example, if a plant
replaces an old boiler and the new equipment is more
efficient and thus produces less emission, managers
must decide whether part or all of this expenditure
should be classified as abatement. The PACE ques-
tionnaires are often confusing on this point, asking
them classify as PACE all expenditures that they
would not have made if no pollution regulations
were in place (Berman and Bui, 2001). Therefore,

PACE will result in serious measurement error,
which may impart a bias on the relationship between
environment regulation and economic outcomes.
This paper, using the natural-experiment of the revi-
sion of China’s water pollution and control law in
2008 (WPPCL2008) to examine the effects of Chi-
nese environmental legislation on industrial perfor-
mance, can avoid the measurement error and obtain
more objective and accurate conclusion.

3. A Natural Experiment — The Revision of Water
Pollution Prevention and Control Law of China in
2008

Water pollution is becoming one of the most serious
problems that China faces. According to data re-
leased by the Ministry of Environmental Protection
(MEP) in 2013, 59.6% of the total 4778 groundwater
quality monitoring points are inferior, and 10.3% of
the total control sections of surface water are at grade
V, only 64.1% are at grade 1l (MEP,2013). Moreo-
ver, more than 1700 water pollution accidents hap-
pened every year in recent years, and 1.4 billion in-
habitants are seriously affected by the insecurity of
water quality (Xinhuanet, 2014).

To echo the emerging public concern for rapid dete-
rioration of water quality, the Chinese government
enacted Water Pollution Prevention and Control Law
(WPPCL) in 1984 and revised the law in 1996
(WPPCL1996). The WPPCL1996 clearly defined
responsibilities and duties of water protection for lo-
cal governments and the ministries of the state coun-
cil, and the discharge requirement and responsibili-
ties of enterprises. With the pollution of environment
becoming increasingly serious and economic system
reform getting constantly perfect, the Chinese gov-
ernment implemented the second revision of
WPPCL in 2008, raising the number of law articles
included in WPPCL1996 from 62 to 92.

The second revision of WPPCL in 2008
(WPPCL2008) further enriched the contents and le-
gal norms of Water Pollution Prevention and Control
Law. Specifically, WPPCL2008 specified the re-
sponsibilities of local governments for water pollu-
tion prevention, expanded the power of local govern-
ments and environmental protection department, im-
proved regulatory system of conservation areas for
drinking water and compensation system of water
pollution, strengthened control system of total dis-
charge for major pollutants, and raised the penalties
for illegal sewage.

Therefore, we can use the revision of Water Pollu-
tion Prevention and Control Law in 2008
(WPPCL2008) as a natural-experiment to assess the
impacts of environmental regulations on China’s in-
dustrial performance. If environmental regulations
indeed significantly affect industrial performance,
there will be apparent difference in the growth trend
of industrial performance between water pollution-
intensive sectors and non water pollution-intensive
sectors after the revision of WPPCL in 2008.
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4. Empirical Model and Data Sources

In this study, we apply a differences-in-differences
approach (Allers and Hoeben, 2010) to estimate the
effect of the revision of WPPCL2008 on China’s in-
dustrial performance. First of all, we consider the
water pollution-intensive sectors as treatment group,
the rest sectors — non water pollution-intensive sec-
tors are considered as control group, and then we di-
vide time-series interval (2000-2012) of the sample
into two periods according to the year in which
WPPCL2008 was revised. In the end, we divide the
above sample into four sub-samples by setting two
dummy variables du and dt. Referring to specifica-
tion, the basic regression equation is specified as fol-
lows:
Performancej=potp1duictSodtitSaduin<dtivreir - (1)
where i denotes industries and t years. Performance
represents an industrial sector’s performance, which
is measured by various indices including Return on
Assets (ROA), Overall Labor Productivity (LABOR)
and total employment (EMPLOYMENT). ROA fully
captures an industrial sector’s financial perfor-
mance, measured as the ratio of total assets to indus-
trial output. LABOR mainly captures an industrial
sector’s production efficiency, measured as the ratio
of industry value added to the annual average num-
ber of employed personnel. EMPLOYMENT mainly
captures an industrial sector’s employment level,
measured as the annual average number of employed
personnel.
In model (1), di is industry dummy variables, if in-
dustry i belongs to the treatment group, then dui=1.
If industry i belongs to the control group, then du;=0.
dt is time dummy variables, if year t(2003-2008) is
ahead of the revision of WPPCL2008, then dt=0,
otherwise, dt=1. Therefore, by estimating the coeffi-
cient 3 of interaction term dui xdt; (differences-in-
differences estimator), we can evaluate the real im-
pact of the revision of WPPCL2008 on industrial
performance. If 3>0, we can conclude that industrial
performance of the treatment group will increase
more than the control group after the revision of
WPPCL2008. Finally, ¢ is a residual error term cap-
turing all other effects.
Besides environmental regulations, we also include
industrial characteristics including industrial size
(SIZE), industrial growth (GROWTH) and industrial
cost(COST) as control variables in our regressions
(see, e.g., Tosi et al., 2000). So we expand equation
(1) as follows:
Performance;j: = fo+f1duictSodtic+Saduinx dtict S2S1ZEi
+BsGROWTHi+BsCOSTirteit 2
where GROWTH is measured by the growth rate of
industry sales, SIZE is represented by an industry’s
fixed assets (Bloom & Milkovich,1998; Finkelstein
& Boyd,1998), COST is measured as the ratio of
profit to cost in an industry.
This paper selects the panel data of 37 two-digit
manufacturing industries under China’s industrial

classification system from 2003-2011. Two manu-
facturing industries — Mining of Other Ores and Uti-
lization of Waste Resources are omitted due to miss-
ing data, so we exclude the two manufacturing in-
dustries from the sample (See Appendix: Table 6 for
37 two-digit industry category in China). We deflate
the data using industry-specific price deflators to ob-
tain real series.

Table 1. Descriptive statistics

Variables Mean S.D. Min. Max.
ROA 0.1457 0.1145 0.0008 0.8354
LABOR 13.0247 0.7126 11.0865 | 15.1962
EMPLOYMENT 4.3512 0.9726 2.3125 6.5833
SIZE 2.1845 | 1.02435 | 1.0043 6.5833
GROWTH 0.2354 0.1569 -0.2972 1.0672
COST 0.1015 0.1254 -0.0531 0.9924

Industry 37 37 37 37
Obs. 333 333 333 333

5. Empirical Results

5.1 Baseline regression results

As WPPCL was enacted to restrain the emission of
water pollution of enterprises, the impact of the revi-
sion of WPPCL on water pollution-intensive sectors
and non water pollution-intensive sectors is signifi-
cantly different. In this study, we regard the manu-
facturing industries of which waste water emissions
per unit of output value exceed the average of total
manufacturing industries as water pollution-inten-
sive and treatment group. Other manufacturing in-
dustries of which waste water emissions per unit of
output value are below the average of total manufac-
turing industries are regarded as non water pollution-
intensive and control group.

This study utilizes panel data regressions to estimate
the effect of WPPCL2008 on China’s industrial per-
formance. Firstly, we utilize OLS to estimate regres-
sion equation. Table 2, Table 3 and Table 4 report
the estimation results for three indices of industrial
performance (LABOR, ROA and EMPLOYMENT)
respectively. We include year dummy to capture the
time-invariant constant effect of WPPCL2008 in the
base regression.

The results in Table 2 show that the estimated coef-
ficient for dtxdu is positive and statistically signifi-
cant at the 1% statistical level when we include no
control variables in regression equation (column 1 in
Table 2), moreover, the estimated coefficient for
dtxdu is still positive and statistically significant at
the 1% statistical level with control variables in-
cluded (column 2 in Table 2). However, the regres-
sion result with OLS may not be valid as Breusch-
Pagan test displays that there are significant autocor-
relation and heteroscedasticity with regression equa-
tion. Therefore, we further conduct regression with
panel-corrected standard errors (PCSE) (columns 3
and 4 in Table 2). The results with PCSE show that
the estimated coefficients for dtxdu are still positive
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and statistically significant at the 10% and 5% statis-
tical level respectively, implying that WPPCL2008
can significantly improve the total labor productivity
of China’s manufacturing industries, specifically,
the total labor productivity of water pollution-inten-
sive manufacturing industries would be triggered to
increase by about 0.15% by WPPCL2008 annually.
The above results support the Porter hypothesis that
stringent environmental regulations are positively
related to industrial total labor productivity, suggest-
ing that the possibility of the win-win situation in
which both a better environmental quality and firm
total labor productivity can coexist.

As for the influences of other control variables, the
results obtained overall are consistent with theoreti-
cal estimations.

Table 2. Effects of WPPCL2008 on LABOR

. Model Model Model 3 | Model 4
Variable | 1519y | 20Ls) | (PcsE) | (PCSE)
dtxdu 0.163™ | 0.135™ 0.089" 0.101™
(0.000) (0.000) (0.056) (0.016)
dt 1.090™" 1.555™" 1.147™ 1.114™
(0.000) (0.000) (0.000) (0.000)
du -0.202 -0.200 | -0.232"" | -0.248™"
(0.335) (0.340) (0.000) (0.000)
SIZE -0.176™" -0.004
(0.000) (0.923)
GROWTH 0.131 0.072
(0.101) (0.379)
COST 0.793"™" 0.626™"
(0.000) (0.000)
C 12.473" | 12.711™ | 12.450™ | 12.403™"
(0.000) (0.000) (0.000) (0.000)
Industry Yes Yes Yes Yes
dummy
Time Yes Yes Yes Yes
dummy
R-square 0.8544 0.8736 0.9943 0.9971
Industry 37 37 37 37
Observa- | 553 333 333 333
tions

Note: Figure in parentheses are P-values.
* Significance at 10% levels; ™ Significance at 5% levels;
*Significance at 5%levels.

Table 3 displays the estimates obtained using ROA
as the dependent variable. Estimates in columns (1)-
(2) in Table 3 are obtaining by OLS, showing that
the estimated coefficient for dtxdu are insignifi-
cantly negative when we include no control variables
in regression equation (column 1 in Table 3), but the
estimated coefficient for dtxdu is negative and sta-
tistically significant at the 5% statistical level with
control variables included (column 2 in Table 3),
however, when we further conduct regression with
panel-corrected standard errors (PCSE) (columns (3)
and (4) in Table 3), we also find that the estimated
coefficients for dtxdu are still negative but not sig-
nificant, suggesting that WPPCL2008 have a nega-
tive effect on ROA of China’s manufacturing indus-

tries, although the effect shown above is not signifi-
cant. The above results indicate that WPPCL2008
will reduce ROA of manufacturing industries and
there is no possibility of the win-win situation in
which both a better environmental quality and firm
ROA can coexist.

Table 3. Effects of WPPCL2008 on EMPLOYMENT

Variable Model Model Model 3 | Model 4
1(OLS) | 2(0OLS) | (PCSE) | (PCSE)
dtxdu -0.003 -0.013™ -0.006 -0.002
(0.773) (0.017) (0.512) (0.767)
dt 0.074™ | 0.121™ | 0.088™ | 0.118™"
(0.000) | (0.000) | (0.000) | (0.000)
du -0.020 -0.013 -0.015 -0.020™"
(0.598) (0.601) (0.633) (0.001)
SIZE -0.023 -0.023™
(0.001) (0.000)
GROWTH 0.015 0.004
(0.252) (0.863)
COST 0.665™" 0.664™"
(0.000) (0.000)
C 0.116™ | 0.101™ 0.117™" | 0.103™
(0.000) (0.000) (0.000) (0.000)
Idnfrl;;tg Yes Yes Yes Yes
dIrlnmniy Yes Yes Yes Yes
R-square | 0.2599 0.7179 0.4017 0.5804
Industry 37 37 37 37
Observa- | 444 333 333 333
tions

Note: Figure in parentheses are P-values.
* Significance at 10% levels; ™ Significance at 5% levels;
***Significance at 1% levels.

Table 4 displays the estimates obtained using EM-
PLOYMENT as the dependent variable. Estimates in
columns (1)-(2) in Table 3 are obtaining by OLS,
showing that the estimated coefficient for d¢xdu are
significantly negative when we include no control
variables in regression equation (column 1 in Table
3), however the estimated coefficient for dtxdu is in-
significantly negative with control variables in-
cluded (column 2 in Table 3). When we further uti-
lize PCSE to correct the regression equation (col-
umns (3) and (4) in Table 3), we also find that the
estimated coefficients for dtxdu are still negative but
not significant, implying that WPPCL2008 has a
negative effect on employment level of China’s
manufacturing industries, although the effect shown
above is not significant. The estimate results suggest
that WPPCL 2008 can restrain employment of water
pollution-intensive industries, although the effect is
not significant.

Why does WPPCL2008 has a positive influence on
total labor productivity rather than ROA for water
pollution-intensive sectors in China? The intuitive
explanation is that China’s water pollution-intensive
sectors do indeed engage in innovation-based solu-
tions including both technological and organiza-
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tional changes that increase a firm’s resource effi-
ciency to meet the requirements of environmental
regulations, which in turn will improve the total la-
bor productivity. On the other hand, stringent envi-
ronmental regulations urge the firms to divert invest-
ment in profitable asset from productivity to abate-
ment to achieve pollution reduction targets, which
may lead to reduction for firm ROA. Furthermore,
why does WPPCL2008 has an insignificant negative
influence on employment level for water pollution-
intensive sectors in China? The main reason is that
new environmental legislation effectively restrains
expansion of waste water intensive firms, resulting
in the decline in the annual average number of em-
ployed personnel.

Table 4. Effects of WPPCL2008 on EMPLOYMENT

Variable Model Model Model 4 | Model 3
1(OLS) | 2(OLS) (PCSE) | (PCSE)
dtxdu -0.057™ -0.054 -0.026 -0.012
(0.039) (0.216) (0.460) (0.831)
dt 0.642" | -0.224™ | 0.637"™" | 0.156™"
(0.000) (0.050) (0.000) (0.003)
du -0.097 -0.078 -0.120 -0.089™
(0.765) (0.510) (0.294) (0.032)
SIZE 0.286™" 1.311™
(0.000) (0.000)
GROWTH 0.129™ 0.162
(0.015) (0.054)
COST -0.140 -0.650™
(0.442) (0.023)
C 4.106™" | 03.595" | 4.090™" | 1.815™"
(0.000) (0.000) (0.000) (0.000)
Industry Yes Yes Yes Yes
dummy
Time Yes Yes Yes Yes
dummy
R-square | 0.7835 0.8148 0.9380 0.8967
industry 37 37 37 37
Observa- | 34 333 333 333
tions

Note: Figure in parentheses are P-values.
* Significance at 10% levels; ™ Significance at 5% levels;
"Significance at 1% levels.

The above results also imply that Chinese environ-
mental legislations have significant influences on
China’s industrial performance. Although many pa-
pers prove the widespread under-enforcement of en-
vironmental regulations in China (Winalski, 2009;
Beyer, 2006; Wang and Jin, 2007; Stokoe and
Gasne, 2008), our study provides evidence on the ef-
fectiveness of the current environmental regulatory
system in China, which contradicts existing views
that China’s current environmental legal system is
not important (Allen et al., 2005).

5.2 Robustness Tests

In this subsection, we make comprehensive tests to
check the robustness of our main results present in
Table 2. Based on a differences-in-differences ap-
proach, we find WPPCL2008 has significantly im-

proved total labor productivity of China’s manufac-
turing industries. However, a differences-in-differ-
ences approach is based on the following premise —
if there is no influence of WPPCL2008, the growth
trend of industrial performance between treatment
group and control group will not be systematically
different with time. In this section, we will utilize a
counterfactual test to examine whether the above
premise is valid. Specifically, because WPPCL2008
only create incentive and constraint for waste water
emissions, but will not affect waste gas and solid
wastes emissions, so we can test the robustness of
above estimate results with a differences-in-differ-
ences approach by examining the impact of
WPPCL2008 on total labor productivity of waste gas
intensive sectors (WGIS) and solid wastes intensive
sectors (SWIS). If WPPCL2008 has no significant
impact on the industrial performance of WGIS and
SWIS, we can conclude that the estimate results with
a differences-in-differences approach are robust.
First, we regard the manufacturing industries of
which waste gas emissions per unit of output value
exceed the average of total manufacturing industries
in 2008 as WGIS and treatment group, other indus-
trial sectors are treated as control group. The esti-
mate results of regression equation (column (1)-(2)
in table 4) indicate that the estimated coefficient for
dtxdu is not significant.

Second, we regard the manufacturing industries of
which solid wastes emissions per unit of output value
exceed the average of total manufacturing industries
in 2008 as SWIS and treatment group, other indus-
trial sectors are treated as control group. The esti-
mate results of regression equation (column (3)-(4)
in table 4) indicate that the estimated coefficient for
dt*du is not significant too. The above results sug-
gest that difference will not exist for the growth of
total labor productivity without the impact from
WPPCL2008 with time, justifying the robustness of
the above estimate results with a differences-in-dif-
ferences approach.

6. Concluding Remarks and Policy Implications

Based on a natural experiment of the Water Pollution
Prevention and Control Law’s revision in 2008
(WPPCL2008), this study investigates the impact of
environmental regulations on industrial performance
in China by using manufacturing industries’ data
from 2003-2011, and we derive interesting and im-
portant findings. WPPCL2008 significantly increase
the total labor productivity of the water pollution-in-
tensive industries, suggesting that the possibility of
the win-win situation in which both a better environ-
mental quality and firm total labor productivity can
coexist, providing evidence for the so-called Porter
hypothesis. However, there is no evidence to support
an ROA-inducement effect for industries brought
about by WPPCL2008. It indicates that
WPPCL2008 has different impact on China manu-
facturing industries’ total labor productivity and
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Table 5. Effects of WPPCL2008 on LABOR: Counter-
factual Test

Treatment group: Treatment group:
Variable WGIS SWIS
€)) 3] 3) (4)
duxdt | 0098 | 0.072 | 0.168 | 0.165
039 | 0573 | 0183 | 0.185
du 0355 | 0335 | -0.306 | -0.174
0002 | 0001 | 0124 | 0321
at 1159 | 11005 | 1126 | 1.174
0.000 | 0000 | 0000 | 0.000
Control NO YES NO YES
variables
Industry | ves | ves | veEs | YES
dummy
Time YES YES | YES YES
dummy
R-square | 0.9933 | 0.9659 | 0.9976 | 0.0946
Industry 37 37 37 37
Observa- | 444 333 333 333
tions

Note: Same to Tables above.

ROA. A further examination of WPPCL2008 on em-
ployment level shows that new water pollution pre-
vention and control law has an insignificant negative
impact on the annual average number of employed
personnel of water pollution-intensive industries. At
the same time, this study provides evidence on the
effectiveness of the current written environmental
laws in China.

From the above analyses, this study derives two pol-
icy implications. First, environmental regulations
have different impacts on various performance indi-
ces including ROA, total labor productivity and total
employment. Thus, it is very necessary for the Chi-
nese government to design differentiated and
properly environmental regulation policies accord-
ing to different performance indices of firms in Chi-
nese industrial sectors. Second, the environmental
written laws indeed are important in China. There-
fore, the Chinese government should make the exist-
ing environmental laws to continue to play a positive
role in preventing environmental pollution. Further-
more, the Chinese government should properly im-
plement a series of major revisions to the various en-
vironmental laws in time according to environmental
situation, giving firms more incentive to innovate to
offset the costs of complying with environmental
regulations and then lead to improved competitive-
ness.
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