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Abstract

This paper investigates the relationship between income growth and the trend in industrial
wastewater discharge in China during the period 1981-2007. For the data encompassing all the
provinces over the entire period considered, both an inverted U-shaped EKC and an N-shaped EKC
are statistically significant. An analysis dividing provinces into rich and poor groups reveals that the
EKC relations are mainly governed by the rich province group. The EKC relations for the poor
province group are either not found or are statistically weak. A further analysis based on dividing the
data into before and after the year 2000 is in favour of the quadratic EKC model. The results of this
study show that the relationships between a given pollutant and income are temporal and spatial
specific depending on the driving forces behind. This implies that results derived from one study for
certain regions/countries and for a specific time petiod may not be generalized for other
regions/countties and extrapolated to other periods.

Keywords: China; EKC; Industrial wastewater; Panel data.

1. Introduction

China’s rapid economic growth at an annual rate of around 10% over the last
three decades has not only been unprecedented in its own history but also unique in
the world. Both national wealth and living standards have improved tremendously
for the majority of citizens. Alongside the rapid economic growth, however,
pollution and environmental degradation have become increasingly serious issues.
Water pollution is one of the most visible and widespread of these environmental
problems. Currently, many rivers and water bodies in the eastern part of the country
have water quality levels below Class V, meaning that the water is too polluted to be
suitable for any uses.’ This has further exacerbated the water shortage endured in
most parts of the country. Of all the sources of water pollution, industrial wastewater
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has been a significant one, accounting for about 50% of the total wastewater
discharge in 2004."

The sobering water quality situation raises questions about relationships
between economic development and environmental pollution. The classical
Environmental Kuznets Curve (EKC), which takes an inverted U-shape, describes
the pathway of income-pollution relations as such: the environmental quality
deteriorates at the early stages of economic development and subsequently improves
at the later stages." In recent years, an N-shaped EKC relationship has been
increasingly reported for some pollution indicators, notably COZ2. This curve
indicates an increase in pollution level after an initial decrease.” In China, studies on
the EKC relations started rather recently but have increased rapidly.” In the public
sphere, the inverted U-shaped EKC hypothesis has often been favourably accepted
and used by some to argue the inevitability of deteriorating environment quality with
the country’s rapid economic growth.” On the other hand, many people have
pointed out that China cannot afford to follow the U-shaped path experienced in
developed countries because of its limited resources relative to its huge population.
China must pursue a ‘C-plan,” China’s way to decouple economic development from
environmental pollution.”

Searching for pathways to decouple economic growth and environmental
pollution has been an important motivation behind studies of the pollution-income
relation. In the literature, two issues have been tackled the most: whether a given
indicator of environmental degradation displays an EKC relationship with per capita
income, and the driving forces or causes behind the EKC relationship. Increasingly
complicated models and sophisticated statistic software have been applied in these
studies.™  Studies on the EKC hypothesis have yielded a wide variety of outcomes.
In studies considering different pollution indicators, conclusions about the
acceptance or rejection of the EKC hypothesis have not agreed. Interestingly, there
is a similar discord among studies considering the same pollution indicator. By now,
it has been generally recognized that the EKC relationship is just one of many
relationships between income changes and pollution.™

Panel data, i.e., combining time-series and cross-sectional data, have been
commonly used in empirical studies of the EKC relationship for two major reasons:
it provides a rich source of information about the economy and allows greater
flexibility in modelling differences in behaviour across individuals; it also overcomes
the constraint of short time-series data.” Many studies have used cross-country panel
data based on the assumption that pollution and income relations are homogenous
across countries. This implies that all the countries take the same path in pollution of
a given element throughout the course of their economic development. Under this
assumption, developed countries will experience a general improvement in the
environment after an initial deterioration, while developing countries which are
currently witnessing serious environmental deterioration would be expected to
reverse this trend after reaching a certain level of income. In recent years, the
homogeneity assumption across countries has been widely criticized and proven to
be inappropriate.” However, the question of whether or not the assumption could
hold for different regions within a country remains. Detailed studies at the country
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level are often impeded by data limitation on temporal and/or cross-sectional
dimensions. China is a large country with substantial regional disparities in economic
development and pollution intensity, while the political system and macroeconomic
policies are rather homogenous across provinces. It is of theoretical and empirical
significance to examine whether or not the homogeneity assumption can be
sustained for cross-provincial studies within a country, like China.

This study investigates changes in industrial wastewater pollution with
economic development across provinces in China during the period 1981-2007. It
specifically examines the heterogeneity in pollution-income relationships between
different provincial groups and different periods of observation. Some possible
driving forces behind the heterogeneity are also addressed. The focus is on industrial
wastewater pollution for a number of reasons. Firstly, China’s economic
development/growth during the last 30 years has been directly supported by the
growth in the industrial sector. Decoupling the linkage between the economic
development and industrial wastewater pollution is important for halting the
deterioration of water quality. Secondly, the statistics of industrial wastewater
pollution have been available since the early 1980s at the national and provincial
level. This relatively long time-series provides a more complete course of the changes
in industrial wastewater pollution. This has made it possible to address some of the
problems caused by short time-series data in the literature. It is worth mentioning the
study by Groot et al. (2004), which examined the income-pollution relations applying
the provincial data for industrial wastewater discharge from 1982-1997 in China
(published in Environment and Development Economics). ' Their results rejected
the existence of either an inverted U shape or an N-shaped EKC relation during the
period they observed. Our study used the same source of data with time period
1981-2007. A comparison of the results from the two studies will provide insight
into the pollution-income relations and the driving forces behind them.

In this study, the industrial sector follows the scope defined in China’s
national GDP accounting. This includes manufacturing, mining and quarrying,
thermal power generation, water and gas utilities. It does not include construction.
The primary industry, which concerns mainly agriculture; the tertiary industry, which
refers to services; and the IT sector are also not in the scope of industry defined in
this study.

The rest of the paper is organized as follows: Section 2 provides an overview
of the economic growth and the trend in industrial wastewater discharge from the
historical and cross-provincial perspectives. Section 3 describes model formulations
and data availability. Results from different model and data setups and perspectives
are reported in Section 4. Discussions of the results are given in Section 5. Section 6
provides a summary of the findings.
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2. An Overview of Industrial Wastewater Pollution

Between 1980 and 20006, the total national GDP increased by about 10 fold
and per capita GDP by approximately 800% in real terms (1990 constant prices,
unless otherwise specified) (Fig. 1).*" In this process, the industrial sector has played
an important role and its share in the national total GDP has been rather stable over
the years, around 45%." Fig. 2 depicts the trend in total industrial wastewater
discharge vis-a-vis per capita GDP between 1981 and 2007. At the national level,



64

Consilience

GDP, yuan/capita
[ 10-28000

[ 8000 - 14000
I 14000 - 20000
B >20000

Fig. 3 Per capita GDP by provinces, 2006

’ ‘ WWH\H»

"

o

\
Vlm‘

Wastewater, ton/capita
]0-38
1 8-16
Bl 16 - 24
24

Fig. 4 Per capita industrial wastewater pollution, 2006

after an initial increase, the discharge decreased. However, there was an upturn again

in the later years.
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Substantial variations exist in economic structure, resources endowment,
industrialisation, and urbanisation across provinces. Fig. 3 shows per capita GDP
across provinces. High income provinces are concentrated in the eastern-coastal
region while the poor provinces lie in the southwest, northwest and part of central
China.

The per capita industrial wastewater discharge is shown in Fig. 4. Most of the
areas with high discharge are either coastal areas or near the coast where economic
development is relatively advanced. In contrast, the lower wastewater discharge is
seen in under-developed regions in the northwest and southwest of the country. The
income and industrial wastewater discharge appears to have a positive correlation
across provinces. This is partly because of the high intensity of industry in the
eastern part of the country.

3. Model Specification and Data
3.1 Model specification

There is no consensus on the theoretical background of EKC relations.™
After testing several specifications of the econometric equations, such as total
pollution, per capita pollution, pollution per unit of production, we chose per capita
pollution as the dependent variable. This is partly due to substantial variations across
provinces in terms of economic output, population, and population density. Per
capita pollution specification provides more consistent and robust statistical results.
In addition, if the heterogeneity is significant with the per capita specification, it can
be expected that this is also the case for the models with total level of pollution
simply because of the large differences in provincial sizes and consequently different
scales of the economy and pollution levels.

The choice between linear and log-linear models has been a matter of interest
in the econometric literature.™ On conceptual grounds, the first model yields
constant marginal effects and variable elasticities, while the second model does the
opposite. In the EKC literature, no consensus is reached on which model is better.
For the purpose of the present study, the linear model is chosen because of the easy
interpretability of the coefficients and computational simplicity, especially when
cubic terms are included. We also tested the log-linear model for comparison, and
the results are mostly statistically insignificant for the pollution indicators considered.

EKC models have been estimated either in quadratic or in cubic
specifications between pollution and per capita income. We adopted both of the
specifications in the analysis. In the EKC literature, some studies have included a
number of explanatory variables in the model setup. These typically include the
consumption of a certain material, e.g., energy, which is a major source of CO,
emission, economic structure (e.g., share of the secondary industry in total GDP),
and population size and density, which are expected to have impacts on pollution
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intensity.™ In this study, the independent variables only include the linear, square
and cubic forms of per capita GDP. The inclusion of some explanatory variables is
tested but not reported because they do not seem to improve the model results
significantly for this particular case study. Also, we consider that including
explanatory variables could be conceptually problematic, because income or per
capita GDP in the EKC hypothesis is supposed to be a catch-all variable in which
the influence of specified factors, such as economic structural change and
technological progress, are embedded.™ Including explanatory variables in the
model could lead to double accounting and multi-collinearity problems. In this study,
the general forms of the models for panel data are specified below:

Eit =q +ﬂ1GDF?t +162GDF?t2 + U

M
E, =a, + S,GDR, + #,GDPF; + S,GDF; +u,

©)

where E is the level of pollution of a particular water quality indicator in per capita
terms. GDP refers to per capita GDP at 1990 constant price. The index # denotes
year and 7 refers to province. a,, f,, f, and f; are the parameters to be estimated. If
the EKC hypothesis is valid, g, and g, should be positive and 5, negative.

The error components, #,, can take different structures.”™ If the specification

w

depends on cross section, then: Ui =Vi+ & , which is called the “fixed group effects

model.” If the specification is dependent on both cross section and time series, then

U. =V. +€ + & . I
the error component follow: 1t 1 ™ &t This is referred to as a two-way fixed

effects model,” taking into account both group and time effects. The term z; is
intended to capture the heterogeneity across groups and the term ¢, is to represent
the heterogeneity over time. ¢, is the classical error term with zero mean and a
homoscedastic covariance matrix. Furthermore, if », and ¢, are treated as random
variables, then it is estimated by a random effects model. The nature of the error
structures leads to different estimation procedures depending on the specification.

As our panel data include all the provinces in China, treating #; and e, as
random variables is not warranted (supported by the statistical tests of the
estimations). Therefore, fixed effects models are used for all specifications in this
study. The group effect, , is a region specific parameter to be estimated, based on
the assumption that regions follow a similar pattern of pollution as they develop,
albeit at potentially different levels. Controlling for such provincial differences is
important as they can greatly influence the location and shape of the income-
pollution relationship. Both effects #; and ¢, are tested for their presence and the
corresponding F tests are reported. Depending on their presence, the model will take
either two-way or one-way fixed effects models. In addition, the heteroskedasticity is
controlled for in our estimation by calculating robust standard errors for the
coefficients.™
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Per capita GDP at the turning point of wastewater pollution can be
estimated by differentiating Eq (1) and Eq (2) and setting them to zero. For the
quadratic model, the turning point is:

GDRurning_ point — Zﬂl
“ ®
For the cubic model, the upper and lower turning points are:
GDP __ﬂzi\lﬂzz_sﬁlﬂ?:
turning _ point —
s @
3.2 Data

The data used for this study are taken mostly from Chinese official statistical
yearbooks. In general, the socio-economic data are from China Statistical Yearbook,
published annually, and all the market values are converted into 1990 constant prices.
The data for the industrial wastewater discharge are obtained from various annual
editions of China Environmental Statistical Yearbook, which contain information at
the national and provincial level. ™ The period concerned in this study is from 1981
to 2007 for all the provinces, except for Hainan and Chongqing which gained
provincial status in 1987 and 1997, respectively. The panel dataset is thus

unbalanced.

Table 1 presents some descriptive statistics on per capita pollution and GDP
for the whole panel. We can observe that the mean of industrial wastewater
discharge is higher than the median, suggesting the presence of extreme values at the
right tail of the data distributions. A more accurate picture of the variability of the
panel on its temporal and spatial dimensions is given by the one-way analysis of
variance. The data inter- and intra-variation for provinces and years are given in
Table 1. For industrial wastewater, the variation is predominantly ‘between’
provinces while it is higher ‘within’ years. The results indicate that between-province
variation is a major source of variation in our panel.

It is worth noting that underreporting problems is a likely source of error in the
available statistics of wastewater pollution as there is a strong incentive for
enterprises to underreport or hide the amount of wastewater discharge to avoid
paying high pollution fees and fines. Quite often, local governments are reluctant to
enforce the environmental standards for the sake of protecting local industries that
are the major sources of their revenue. In the meantime, they also tend to
underreport the wastewater discharge for maintaining a good political image.
Underreporting and deliberately smoothing the amount of discharge over time
reduce the likelihood of finding the true shape of the income pollution relationship
and lower the model performance. This is particularly so for the time-series analysis
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Table 1 Descriptive analysis and analysis of variance for the period 1981-2007

Industrial ~ wastewater  discharge

(ton/ capita) GDP (yuan/capita)
Descriptive statistics
Mean 20.5 3456.6
Median 16.7 2241.0
Standard deviation 15.5 3494.1
Min 0.5 552.0
Max 123.2 28784.0
Apnalysis of variance
0 o 195638 (100%) 9.9%10” (100%)
o’y (Yo) 72.1 38.4
o’ (%) 27.9 61.6
o’ (%) 7.3 42.5
o’ (Yo) 92.7 57.5

Note: All figures are in per capita terms. Total, between and within variances are
given by &, &,and &,

because the overall trend in pollution level can be severely distorted. For
cross-provincial analysis, however, the problem may be less serious because the
underreporting is expected to have a similar magnitude across provinces under the
assumption that all enterprises and local authorities have the same incentive to
underreport. In this case, the shape of EKC may be less affected, although the
constant term in the model may be biased. The awareness of underreporting
problems may not help to obtain more reliable data, nor is it easy to account for the
degree of error caused in our analysis, as the scale and magnitude of underreporting
are unknown. However, the awareness is important for making pertinent
interpretations of the modelling results and drawing conclusions on those bases.

4. Results

Table 2 presents the results for industrial wastewater discharge with the quadratic
and cubic models. The models are estimated using fixed province and time effects.
The reported F tests show statistical relevance of the province-specific and time
effects, although differences among provinces are more important than changes
within provinces over time. Both the quadratic model and the cubic model are
supported by the total dataset and all terms of per capita GDP are statistically
significant, and the parameters’ signs comply with the EKC hypothesis. The models
explain about 87% of the discharge variation as shown by the value of the adjusted
R2. For the quadratic model, the turning point calculated using Eq (3) is around 7400
Yuan/capita, from which industrial wastewater discharge begins to decline. The
upper turning point for the cubic model calculated using Eq (4) is around 7900
Yuan/capita.
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Table 2 Industrial wastewater discharge — income relationships in quadratic and
cubic models

All samples Rich provinces Poor provinces
Quadratic ~ Cubic Quadratic  Cubic Quadratic  Cubic
GDP 2.26E-03  5.14E-03  2.73BE-03  9.74E-03  -1.09E-03  -5.03E-03
(4.08)**  (4.45)%** (3.03)*xk  (6.12)%*F (-0.68) (-1.54)
GDP square -1.53E-07  -3.97E-07 -1.76E-07 -6.97E-07 1.92E-07  1.41E-06
(-7.80)FF%  (3.51)%FFE (-6.92)FF*  (5.27)Fk  (0.90) (1.42)
GDP cube 6.16E-12 1.23E-11 -1.10E-10
(2.10)%** (3.72)%x* (-1.18)
Adjusted R? 0.86 0.87 0.87 0.89 0.79 0.79
No. of observation 811 811 405 405 406 406
Province effects (I
test) 99.87 101.74 109.17 108.69 67.23 72.32
Time effects (F test)  22.62 26.83 16.29 21.62 2.82 2.58

Notes: (1) Estimated coefficients of province and time effects are not reported to

save space. (2) T statistics from robust standard errors in parenthesis, ***significance
at 0.01 level.

Table 3 Quadratic and cubic models for different time periods of the panel

2000-

1981-1999 2007 1981-1999 2000-2007
GDP 336E-03  2.68E-03 4.08E-03  2.64E-03

(5.37 yFx (B5.33)*rk (B.T74)RRE (2.32)%F
GDP square -5.22E-07 -8.44E-08 -6.56E-07 -8.19E-08

(-

10.04)06 (<691 (346 )% (-1.23)
GDP cube 6.95E-12  -5.10E-14

0.67) (-0.04)

Adjusted R? 0.97 0.928 0.97 0.928
No. of observation 563 248 563 248

Notes: (1) The models are estimated with fixed province and time effects. (2) T
statistics in parenthesis, ***significance at 0.01 level, **significance at 0.05,
*significance at 0.10.

Besides the total dataset, we also modeled sub-samples comprised of high
income versus low income provinces with the purpose of testing whether consistent
results can be derived from the two sub-groups divided by incomes. The split of the
two sub-groups is based on the benchmark value of per capita GDP of 7300 Yuan
(roughly the turning point identified above) in the year 2007. Fifteen provinces are
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categorised as rich while sixteen as comparatively poor. The results show that for the
rich provinces, the parameters follow both inverted U-shaped and N shaped
patterns. In the case of the low-income provinces, the models have a statistically
poor performance (with all the parameters being insignificant) and the signs in terms
of per capita GDP appear to be reversed. This suggests that the shape of the curve
for industrial wastewater discharge in the whole dataset is predominantly determined
by the performance of rich provinces, which are mostly located in the eastern part of
China with rapid economic development during the period observed. It may also
imply that a relationship between income and total industrial wastewater discharge
for poor provinces is yet to be developed or does not exist.

The estimated parameters above seem to suggest a tendency for upturn in
the industrial wastewater pollution after an initial decline. To examine the effect of
time on the results, we estimated models with different time periods using the year
2000 as demarcation. This division is based on the observation of the national trend
in industrial wastewater discharge, which displays a clear upturn trend since 2000
(Fig. 2). The quadratic and cubic models are estimated and the results are shown in
Table 3. For the quadratic model, the results for 2000-2007 comply with an inverted
U-shaped EKC. For the cubic model, the data for before and after 2000 yield
statistically insignificant parameters for total wastewater discharge.

5. Discussion

With the discrepant estimation results for income-pollution relations
reported in the previous section, this section provides a discussion on the relations
between industrial wastewater discharge and economic development in China. Some
insights into the robustness of the EKXC hypothesis are elaborated.

To observe the estimated EKC relations visually, we provide figures showing
the results from different specifications of models and datasets. Only the model
results that are statistically significant are plotted.

Fig. 5 illustrates the curves of quadratic and cubic EKC models, respectively,
with the whole dataset. The parameters in the quadratic model appear to be
statistically significant and demonstrate the expected signs. The results suggest a
strong inverted U-shaped relation between industrial wastewater discharge and
income. In the cubic model, the parameters are also statistically significant, indicating
an N-shaped relation. Both models show similar turning points.

The division of sub-groups into rich and poor provinces across different
time periods aims at investigating the consistency of the model results with different
data specifications. In essence, this tests whether the assumption of a common path
in pollution-income relations can be sustained in the study within a country.
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Quadratic and cubic models for the rich province group
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Fig. 6 Quadratic and cubic EKC for the rich province group

The significant difference in the results between the rich and poor provincial
groups shown in Table 2 suggests a strong influence of the state of economic
development on the pollution-income relations. For the rich province group, the
compliance with both an inverted-U shaped and an N shaped EKC implies that a
higher income level and a faster economic development lead to a clearer display of
the trend in pollution-income relations. Conversely, for the poor province group, the
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Quadratic model for the two time periods
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Fig. 7 Quadratic EKC for two time periods: 1981-99 and 2000-07

statistically insignificant parameters are partly the result of a lack of economic
development in these provinces, where changes in industrial wastewater pollution are
relatively small over the period of observation.

Comparing the results for the rich province group and for all the provinces,
it can be seen that the slopes of the EKCs for the rich province group are steeper
than those for the dataset of all the provinces. The per capita GDP at the turning
point is around 7700 Yuan/year for the rich province group, slightly higher than that
for the whole dataset. With Eq. (4), the trough of turning point for the cubic model
is estimated to be around 28000 Yuan (in 1990 constant price). So far, only Shanghai
has surpassed this income level since 2006.>" However, observing the industrial
wastewater discharge per capita for 2006 and 2007 in Shanghai, a second increase in
pollution is not observed. This suggests a high uncertainty in the prediction of the
pollution-income relations beyond the scope of the majority of the observed data.
The results indicate that the inverted-U shaped EKC has been the dominant trend in
the industrial wastewater pollution during the period observed. Nevertheless, given
the fact that within the rich and poor provincial groups, variations in economic
development and industrial structure and resources endowments are significant,
different paths in the pollution-income relations can be expected for individual
provinces. Moreover, the homogeneity assumption across provinces can be
challenged for the study within one country.

The division of the data into before and after 2000 yield different results
between the two sub-samples as well as between the sub-periods and the entire
period. Only the quadratic model yielded statistically significant parameters for the
two time periods, and the results are illustrated in Fig. 7. One of the most distinct
features is the much wider range of per capita GDP across provinces in the period
2000-2007 than in the period 1981-1999. This reflects the substantial increase in the
regional income inequality during the later years, with the eastern provinces
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displaying much faster growth than the inland provinces.™" Another distinct feature
shown in Fig. 7 is the substantial difference in per capita GDP at the turning point of
the industrial wastewater discharge for the two time periods. For the period 1981-
1999, the per capita GDP at the turning point is only around 3200 Yuan/year. For
the period 2000-2007, the turning point is around 15800 Yuan/year.

The significant differences between the estimates for the two time periods
suggest that the length of the time-series data can have significant impact on the
estimation of the EKC. This situation may partly explain the different results in
different studies concerning the same or similar pollutant during different periods. In
addition, given that one does not know if the data in hand covers the entire course of
the income-pollution relations (In most of the cases, it can be expected that the
available data do not cover the whole course), any conclusion on the acceptance or
rejection of the EKC can only be time period specific, and may not be extended to
other periods or generalized. Understanding this is of importance for clarifying
variations among studies on the EKC relations for the same pollution indicators.
The significance of studying the EKC relations partly lies in its usefulness for
describing the course of the pollution and income relationship for a given dataset.
However, as the pollution-income relations are dynamic over time, an attempt to
find a statistically significant EKC relationship in any time period examined may be
not possible or appropriate. For this reason, the utility of the EKC model as an
analysis tool for providing a general characterization of pollution-income relations is
rather limited.

It is interesting to compare the results from this study with the study by
Groot et al. (2004).™" They examined the income-pollution relations applying the
provincial data for industrial wastewater discharge from 1982-1997 in China. The
results rejected the existence of either an inverted U-shape or an N-shaped EKC
relation during the period they observed, which is approximately the first sub-period
(1981-1999) in the present study. As shown in Table 3, all the parameters in the
quadratic model are statistically significant, supporting an inverted U-shaped EKC
relationship (Fig. 6). Our results, hence, are inconsistent with the conclusion by
Groot et al. (2004).™" For testing purposes, we ran the model with the same
estimation method and same time period used by Groot (2004).™" Their results can
be reproduced, which means that the inconsistency mainly stemmed from the
different estimation methods. Groot et al. (2004) considered only the province-fixed
effect, or the so-called one way effects.™ The autocorrelation was controlled for by
regression with AR(1) disturbance. In our estimation, both province-fixed effects
and time-fixed effects, (two-way effects) are considered. With this estimation
method, autocorrelation is less of an issue since we “dummied out” the time by
considering the time-fixed effects. The situation suggests that the results are highly
sensitive to the estimation methods used. This raises questions on the robustness of
rejecting or accepting an EKC relationship in most studies where conclusions are
derived from one specific estimation method favoured by individual authors.
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6. Conclusion

This study investigated the EKC relations with respect to industrial
wastewater pollution and income changes in China. The EKC relations are modelled
with quadratic and cubic models using a panel data approach with different data
specifications. In general, both an inverted U-shaped curve and an N-shaped curve
are found statistically significant for industrial wastewater discharge.

Breaking the data into rich and poor provinces and different time periods
reveals that the shapes of the income-pollution relations derived are often
inconsistent between the sub-samples and with the results estimated with the entire
sample. Overall, the rich province group has a better compliance with the trend
found for the entire dataset. Poor provinces in general do not show a clear pattern in
terms of the EKC relations. Inconsistency in the sub-samples for before and after
2000 does not show a clear bias to a particular sub-time period.

In the EKC literature, conflicting results are often derived from different
studies. By examining the relationship between income and industrial wastewater
discharge in China, this study has shown that the regression results are highly
sensitive to the estimation methods, length of time period, and regional specification.
The inference is that conflicting results on the shape and turning point of the EKC
are inevitable. As there is no consensus on which method and data specification are
superior to others, judging which approach is more appropriate and whose results
are more accurate is often highly subjective. Any conclusion concerning the
pollution-income relationship for a particular pollutant can only be made in the
context of the time and space that the study is based on. An important goal of
studying pollution-income relations should be to address the driving forces and
polices required for generating desired driving forces. Whatever the shapes of the
income-pollution relations, one can be sure that the environmental quality will not
improve automatically with income increases, but require appropriate policies to
generate enabling capacities and incentives to reduce the pollution.
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