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Preface

I n September 2007, the Asian Development Bank (ADB) approved a technical assistance (TA4967-
PRC) grant for the Government of the People’s Republic of China (PRC) to support a study on the use 
of market-based instruments for water pollution control in the PRC. The scope of the study included 

(i) analysis of the present state of water pollution in the PRC, (ii) a review of international experience 
regarding market-based policies for water pollution control, and (iii) recommendations for a market-
based policy framework and an emissions trading scheme for water pollution control in the PRC.  

An expert team led by the Chinese Academy for Environmental Planning (CAEP) was engaged to under-
take the study under the guidance of the Ministry of Environmental Protection (MEP) and the ADB. The 
team included experts from CAEP and from other institutions in the PRC and abroad.

The expert team made a comprehensive review of the water pollution management system in the PRC 
with a special focus on the application of market-based instruments for water pollution control. Based 
on the review, the expert team concluded the study with a recommendation for promoting greater use 
of market-based instruments to enhance the command and control system.

International experiences were examined in view of their relevance to the PRC. The expert team has 
also made an in-depth analysis of the experiences and lessons obtained from the application of various 
market-based policy instruments in the PRC. 

The study shows that environmental economic policy instruments are widely applied in the PRC. They 
have played an important role in supplementing the command and control system for water pollution 
control. More narrowly defined market-based instruments (e.g., discharge permit trading, water quality 
trading) have also been tested through pilot projects at the local level. Despite their piloting and supple-
mentary nature, the market-based instruments have shown great potential in strengthening the water 
pollution control in the PRC. 

The expert team underscored several guiding principles and important policy considerations as a foun-
dation for the design of a discharge trading system. The study also provides recommendations on how 
to introduce and scale up the trading market in the PRC.

The findings and recommendations of the study were well received by MEP. On 19 May 2010, MEP and 
CAEP made a joint presentation of the policy study for the members of the ADB Water Community-of-
Practice and other staff at ADB headquarters. 

This report was first drafted through the valuable inputs from a team of experts composed of the follow-
ing: Dr. Wang Jinnan, vice president and professor, Chinese Academy for Environmental Planning 
(CAEP); Mr. Ge Chazhong, director and professor, CAEP; Dr. Cao Dong, director and professor, CAEP; 
Ms. Gao Shuting, professor, CAEP; Mr. Li Yunsheng, director and associate professor, CAEP; Mr. Wang 
Dong, senior engineer, CAEP; Dr. Wang Xuejun, professor, Peking University; Dr. Song Guojun, professor, 
Renmin University; Dr. Bi Jun, professor, Nanjing University; Mr. Wang Zhiguo, China Environmental 



vi Preface

Monitoring General Station; Mr. Cy Jones, senior associate, World Resources Institute; Ms. Kristin L. 
Rowles, senior policy analyst, Georgia Water Planning and Policy Center, Atlanta, United States; and 
Dr. Si Zhizhong, managing director, NREM International Inc., Canada.

In addition to these experts, CAEP staff, Mr. Li Hongxiang, Mr. Dong Zhanfeng, and Mr. Li Xiaoliang have 
been involved in the project.
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Present State of Water Pollution  
in the People’s Republic of China

T he water pollution situation in the 
People’s Republic of China (PRC) is seri-
ous, but the government has been making 

progress in reversing the situation in recent years. 
Table 1 summarizes surface water quality moni-
toring trends between 2001 and 2008. The steady 
improvement of the incidence of good quality 
samples (Classes I–III) and decline in poor quality 
samples (Class V+) is apparent .

However, as shown in Figure 1, the water quality 
situation in major river basins is somewhat vari-
able. The incidence of Class I–III water quality 
samples in the southern part of the country (Pearl 
River and Yangtze River basins) is very high but 
falls off rapidly north of the Yangtze River, where 
annual rainfall is lower and the level of industrial 
and residential development is high. Water quality 
in the Hai River basin, in the vicinity of Beijing and 
Tianjin, is particularly poor.

Emissions from industrial, municipal, and non-
point sources are the three main contributors 
to surface water pollution. The total volume of 
point source discharges (industrial + munici-
pal) increased by about 40% between 2000 and 
2008 but this was mainly due to a 50% increase 
in municipal discharges. The increase of indus-

trial discharges was maintained at 24%. This was 
quite a remarkable achievement given the signifi-
cant growth in industrial added value (374%) 
over the same period.

Industrial emissions of organic pollution, as 
reflected in the measurements of chemical oxygen 
demand (COD), trended downward between 
2000 and 2008 (declining by 35%) but this was 
largely offset by a 17% increase in COD emissions 
from residential sources so that total COD emis-
sions only declined by about 8% over the period. 
Nevertheless, this was a significant achievement 
given the economic growth environment (real 
gross domestic product [GDP] increased by 217% 
over the same period) and reflects the positive 
results of increased water pollution regulatory 
enforcement combined with a major expansion 
of installed municipal wastewater treatment 
capacity, particularly during the 11th Five Year 
Plan (FYP) period (2006–2010). The number of 

Emissions from industrial, municipal, 
and non-point sources are the three 
main contributors to surface water 
pollution

Table 1 Surface Water Quality in the People’s Republic of China, 2001–2008 (%)

Year Classes I–III Class IV–V Class V+

2001 29.5 36.5 44.0

2002 29.1 30.0 40.9

2003 38.1 32.2 29.7

2004 41.8 30.3 27.9

2005 41.0 32.0 27.0

2006 40.0 32.0 28.0

2007 49.9 26.5 23.6

2008 55.0 24.2 20.8

Source: National State of the Environment Reports.
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1 The “three simultaneousness” requirement necessitates the design, construction, and operation of pollution control facilities 
simultaneously with the main project.

municipal wastewater treatment plants (WWTPs) 
increased from 712 in 2005 to 1,521 at the end 
of 2008.

A large part of the reason behind the govern-
ment’s water pollution control achievements 
under both the 10th and 11th FYPs is attributable 
to substantial pollution control investments made 
over the period. Between 2000 and 2008, total 
pollution control investments increased by 420% 
to CNY449 billion (about 1.5% of GDP), of which 
CNY180 billion (40%) was for urban environ-
mental infrastructure, CNY54 billion (12%) for 
upgrading existing treatment plants, and CNY214 
billion (48%) for the installation of pollution 
prevention and control equipment at new indus-
trial facilities under the “Three Simultaneousness” 
requirement.1

At the center of the water pollution control policy 
framework are “command and control” instru-
ments such as the “Three Simultaneousness” 
requirement, the application of discharge stan-
dards, total load control, and discharge permits. 
These instruments have achieved tangible results. 
Nevertheless, there are problems and gaps. In 
particular, insufficient use is being made of effec-
tive economic, participatory, incentive-based, 

Water pollution remains a major environmental  concern in the 
People’s Republic of China despite substantial pollution control 
investments in recent years.

Figure 1 Water Quality for Seven Major River Basins, 2008 (%)

Source: National State of the Environment Reports.
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and/or voluntary policies. Existing water pollu-
tion control policies emphasize pollution control 
in the industrial sector and end-of-pipe strategies 
but pay inadequate attention to early preven-
tion and management. Furthermore, the existing 
water pollution policies do not pay enough atten-
tion to pollution from the agricultural and non-
point sources. Pollution from these sources is yet 
to be included in the water pollution statistics and 
pollution control plans.

The major water pollution prevention and control 
challenges for the immediate future are likely to 
include the following:

•	 Changing water pollution control structure 
with an increasing proportion of total water 
pollution load coming from residential and 
non-point sources. Rural sewage management 
will also be a growing problem.

•	 Nutrients such as nitrogen and phosphorus 
will need to be more effectively managed. 
Heavy metals and persistent organic pollut-
ants (POPs) are also becoming serious prob-
lems in some watersheds.

•	 Existing municipal WWTPs  are not operating 
as effectively as they should be due to lack 
of funds for operation and maintenance and 
inadequate investments in sewage collecting 
pipe networks. In addition, reuse of treated 
municipal wastewater is still low. More effec-
tive financial systems need to be developed to 
support the operation of municipal WWTPs.

These problems are likely to become more press-
ing as the urban population continues to grow 
together with further improvement of living stan-
dards, and thus consumption of basic resources 
such as water increases, water scarcity increases, 
and the industrial sector continues to grow albeit 
at a slightly lower pace than over the last 10  years.

To fill the gaps in the policy framework and 
address future water pollution control challenges, 
more progress needs to be made on the devel-
opment of market-based instruments for water 
pollution control to supplement the command 
and control system, and the development of 
more sustainable mechanisms for financing water 
pollution control.

The Meilianghu Pumping Station of the Water Quality Control System in Wuxi City, Jiangsu Province.
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International Experience with Market-Based 
Instruments for Water Pollution Control

T he worldwide experience in the use of 
market-based instruments was reviewed. 
The main instruments considered were 

water quality trading, water pollution taxes and 
levies, wastewater treatment fees, and public–
private partnerships (PPPs).

Water Quality Trading

In general, emissions trading, such as trading of 
discharge permits, has been limited to countries 
with well-developed market economies (e.g., 
Australia, Canada, Germany, United Kingdom 
[UK], and United States [US]) although the 
markets tend to be small and still somewhat 
experimental. The US is further advanced than 
other countries, largely due to the success it had 
with the development of markets for sulfur diox-
ide (SO2) trading for air pollution control which 
provided a guide. Based on that experience, the 
US began experimenting with water quality trad-
ing, including point source to point source trad-
ing, point source to non-point source trading, and 
non-point source to non-point source trading. The 
main factors that have been driving the agenda in 
the US have been:

•	 Establishment of quotas for nutrient dis-
charges. In the late 1990s, the Clean Water 
Act required the implementation of total max-
imum daily loads. This resulted in increased 
use of total maximum daily loads for nutrient 
pollution control, including the adoption of 
nutrient discharge permits which, in turn, cre-
ated a demand for discharge quotas in certain 
watersheds which led to trading.

•	 Federal support for water quality trading. 
In 2003, the US Environmental Protection 
Agency (USEPA) enacted a water quality trad-
ing policy to encourage quality trading while 

achieving watershed water quality objectives 
and the policy has been strongly supported 
both by the US Department of Agriculture 
(USDA) and the USEPA.

•	 Government agency funding for market-
based water quality trading. The USEPA and 
USDA have supported water quality trading 
financially through grants for target water-
sheds and support for innovations.

•	 Supplementary financial support from 
states. Many state environmental protection 
agencies support water quality trading and 
13 states have proclaimed or are contem-
plating water quality trading guidelines or 
policies. 

Interest in environmental trading is growing in 
the US, but it will never become a replacement for 
water quality legislation. In fact, it needs regula-
tory pressure to exist. Successful implementation 
needs a solid foundation of water quality regu-
lations, including water quality standards, total 
load requirements, and scientific understanding 
of the water system and watershed dynamics.

Other countries evaluated under the study 
included Canada (phosphorus trading in the 
southern watersheds of Lake Ontario) and 
Australia (salinity trading in the Murray–Darling 
Basin and in the Hunter River Valley).

Successful implementation needs a 
solid foundation of water quality reg-
ulations, including water quality stan-
dards, total load requirements, and 
scientific understanding of the water 
system and watershed dynamics
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Water Pollution Taxes and Levies

Examples of water pollution taxes and levies 
include (i) direct pollution taxes based on pollut-
ant discharge volumes; (ii) indirect pollution 
taxes, often in the form of product taxes; and 
(iii) preferential tax policies intended to encour-
age environment-friendly behavior, such as 
reduced or discounted income tax, value added 
tax, and/or consumption tax. The review showed 
that, in countries of the Organisation for Economic 
Co-operation and Development (OECD), environ-
mental taxes are widely used, covering all pollut-
ing sectors as well as natural resource sectors. 
The taxes collected are often earmarked for envi-
ronmental protection and development of the 
environmental industry. Many countries have also 
initiated tax reductions and rebates to encour-
age enterprises to conserve resources and control 
pollution, and to assist research and development 
for energy conservation and pollution control.

Water Resource Extraction Taxes 
and Fees

Water resource taxes and fees apply to the extrac-
tion or withdrawal of all natural water, includ-
ing surface water, groundwater, mineral water, 
geothermal water, etc. They provide an important 
means for reducing water pollution and encour-
aging increased water use efficiency. Analysis of 
practices in 10 European Union (EU) countries 

Many countries have also initiated tax 
reductions and rebates to encourage 
enterprises to conserve resources 
and control pollution, and to assist 
research and development for energy 
conservation and pollution control

Sewage treatment plant in Germany.

FPO
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illustrated a wide range of charges and different 
ways of applying the charges. 

Wastewater Taxes and Fees  

Water pollution taxes are levies on activities that 
cause water pollution. These taxes adopted in some 
industrialized countries take two major forms: 

(i) a tax on the volume of wastewater discharge, 
at a rate determined on the basis of the dis-
charge volume. The tax rate for industrial 
wastewater is usually higher than that for 
residential sewage; or 

(ii) a tax on the contents of pollutants in the 
wastewater discharge, at a rate determined 
on the basis of “pollutant units” in the waste-
water discharge, such as concentration of oxy-
gen-consuming substances and heavy metals.

The review focused mainly on EU countries and 
highlighted a very wide range of mechanisms and 
tax rates being applied in different countries.

Public–Private Partnerships

Under public–private partnerships (PPPs), the 
private and public sectors establish a long-term 
contractual relationship for the former to produce 
and deliver public services. Each party assumes 
certain responsibilities, and resources of both 
sectors are reorganized in accordance with the 
tasks and risks.

The public sector faces many issues regarding the 
construction and operation of urban environmen-
tal infrastructure facilities, including a shortage 
of investment funds, high costs and low returns 
of operation, low operational efficiency, waste of 
human and technological resources, and bureau-
cracy and political interventions under public 
management. Nevertheless, the provision of 
public services is attractive to private sector inves-
tors in terms of market and benefit potentials if 
the relevant policies are set up correctly.

Modern PPPs began in the early 1990s and grew 
under the promotion of the UK government. 
Other European countries, the US, Australia, and 
some developing countries have also used PPPs 
to varying degrees. The role of the government 
in successful application of PPPs in the UK and 
the active participation of local governments and 
civil society organizations in the US are points 
of interest for the future development of PPPs in 
the PRC.

Wastewater Treatment Fee

Discussion of wastewater treatment fees almost 
always requires discussion of water tariffs because 
it is often collected through the water bill. Such 
tariffs are used effectively in the UK, where they 
are set by a well-functioning, science-based 
procedure that was established by the Water 
Services Regulation Authority (Ofwat) following 
research and consultation over a period of more 
than 10 years.

The tariff adjustment methodology in the UK 
is highly credible. Ofwat requires each water 
enterprise to submit information on corporate 
operation, service, and financing. Ofwat sets 
and publishes the tariff ceiling for each enter-
prise for a period of 5 years, based on its specific 
circumstances.

The tariff ceiling considers a reasonable return 
for the enterprise, ensuring adequate funding 
and investment capacity, and also considers 
consumer affordability and interest. Ofwat does 
not restrict an enterprise’s profit and dividends; 
if the enterprise operates at efficiency higher 
than the Ofwat standard, it will generate higher 
profits.

Water tariffs have increased slowly for more than 
10 years under Ofwat’s tariff control mechanism. 
Effective tariff control has generated reasonable 
profit to the water enterprises, enabling them to 
expand investment, maintain and upgrade the 
infrastructure, and improve water quality and the 
environment.
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Assessment of Economic Policies  
for Water Pollution Control  
in the People’s Republic of China

T he PRC has established a comprehensive 
water environmental-economic policy 
system that entails discharge levy, sewage 

treatment fee, discharge permits trading, PPP, and 
public finance. However, there remain problems 
and gaps which need to be addressed to improve 
the effectiveness of the system. 

The Existing Environmental 
Economic Policy System

The PRC has used environmental economic policy 
instruments in various forms almost since the start 
of the initiation of water pollution control policies in 

the early 1970s, although, even today, they remain 
supplemental to the command and control system. 
Current environmental economic policies include

•	 environmental taxes, pollution levies, and 
wastewater treatment tariffs;

•	 emissions trading markets (e.g., water pol-
lutant discharge permit trading, watershed 
water rights trading, and ecological and envi-
ronmental compensation);

•	 guaranteed deposits; and

•	 subsidies and incentives (e.g., subsidies to 
enterprises for pollution reduction and special 
subsidies for the construction and operation 
of municipal WWTPs).

Pollution discharge levy system is the PRC’s most comprehensive environmental economic instrument due to its wide coverage 
and significant effect.  Above, water pollution level is being monitored.
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Prior to 2000, such policy instruments in the PRC 
consisted mainly of taxes and fees and focused 
mainly on post-pollution management. After 
2000, market-based instruments (e.g., discharge 
permit trading and ecological compensation) 
attracted more attention but the use of environ-
mental economic instruments is still ad hoc and 
unsystematic. 

Existing policies stress post-pollution manage-
ment rather than ex-ante reduction and water 
environment protection. The motivation behind 
the participation of certain agencies in pursuing 
environmental economic policies was often self-
interest rather than the greater good. This has 
resulted in a certain level of policy chaos, making 
environmental economic policies less useful for 
environmental management and reducing the 
effectiveness of policy implementation.

Evaluation of Key Environmental  
Economic Instruments

The environmental economic instruments are 
classified into three main categories:

Fee-Based Instruments
The Pollution Discharge Levy
The pollution discharge levy system is the PRC’s 
most comprehensive environmental economic 
instrument due to its wide coverage and signifi-
cant effect. The levy encourages enterprises to 
reduce pollution and provides a source of revenue 
for the construction of pollution control facilities 
for enterprises, pollution control for key pollu-
tion sources, and the operation of environmen-
tal management agencies. The total volume of 
collected revenues for the country as a whole has 

grown annually, from CNY1.2 billion in 1986 to 
CNY17.8 billion in 2007. A total of 647,335 enter-
prises are covered by the levy system.

Research in 1997 showed that pollution levies 
were more effective than other pollution control 
measures in stimulating enterprises to adopt 
environment-friendly technologies. Nevertheless, 
there remain many issues and problems:

•	Low levies and inadequate manage-
ment. The cost of the levy is lower than the 
cost of pollution reduction so the deter-
rence value is low. Fines for violations are 
often set too low, so that it is often cheaper 
for the polluters to pay the fine than to 
solve the problem. Administration of the 
levies is somewhat lax in some regions 
(e.g., failure to collect levies on a regular 
basis, failure to adjust the levies for many 
years) due to lack of enforcement capacity 
and/or lack of political will to introduce 
unpopular levy adjustments.

•	Non-collection. Environmental authori-
ties at various levels focus the pollution 
collection effort on industrial enterprises 
but neglect animal and poultry breeding 
and the catering industry. They also tend 
to focus on large enterprises and pay less 
attention to numerous highly polluting 
small enterprises. Inventories of pollution 
sources often include false reporting and 
under-reporting.

•	Low collection capacity. Many envi-
ronmental supervision agencies respon-
sible for levy collection are under-staffed, 
severely affecting levy collection and 
other law enforcement activities.

Wastewater Treatment Fee
The PRC began collecting wastewater treatment 
fees in 2002. The rates are determined by the 
concerned local government. Wastewater treat-
ment fees are normally incorporated into the water 
tariff and collected through the water bill. The reve-
nues collected are either submitted to the water 
board or the finance bureau of the local govern-
ment before forwarding to the WWTPs as payment 
for the sewage treatment service rendered.

The motivation behind the participa-
tion of certain agencies in pursuing 
environmental economic policies was 
often self-interest rather than the 
greater good
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In 2007, wastewater treatment fees were intro-
duced and collected in all the provincial capital 
cities, autonomous regional capital cities (except 
Lhasa), and centrally administered municipalities. 
The total collection amounted to CNY11.0 billion 
with an average rate of CNY0.77 per cubic meter 
(m3). By the end of 2008, most cities collected 
wastewater treatment fees and a total of 
1,521 municipal WWTPs were in operation in the 
PRC treating 66.8 million cubic meters per day 
(m3/d) of wastewater, against the design capacity 
of 90.9 million m3/d.

There is considerable potential to improve collec-
tion of wastewater treatment fees. Existing prob-
lems include vast regional differences in fee levels 
and fee collection efficiency, improper coverage, 
low rates, collection difficulties, lack of flexibil-
ity with WWTP operation, heavy command-and-
control fee collection methods, and inappropriate 
measurement.

In general, the fee rates do not cover the cost of 
operation of most WWTPs so that they are not 
self-financing. Most WWTPs are over-staffed and 
inefficient. The tariff system is inequitable insofar 
as the fees are collected based on the quantity of 

effluent discharge as a portion to water consump-
tion. The current tariff system does not take 
into account the composition and severity of the 
pollutant discharged, i.e., the actual treatment 
service provided. The regulation of the perfor-
mance of WWTPs is lax.

Allowance-Based Instruments
Discharge Permit Trading
Experimentation with discharge permit trading 
began in the late 1980s (water discharge permit 
trading in Shanghai) but it was not until 1996 
that the State Council approved a national major 
pollutant discharge control program, which initi-
ated nationwide implementation of the discharge 
permit system—the basis for discharge permit 
trading for water.

Further experimentation with discharge permit 
trading was undertaken during the early stages 
of the 10th FYP although it was very localized. 
In 2007, the Ministry of Finance (MOF) and MEP 
approved an experiment for pay-based alloca-
tion of discharge permits and trading in the Taihu 
Lake catchment in Jiangsu Province.  

Accurate measurement and strict monitoring of pollution discharges through strong supervision are critical to properly functioning 
discharge permits trading.
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Since then, an increasing number of commer-
cial enterprises have joined the field of discharge 
permit trading. Traders are varied and even include 
environmental organizations and interest groups. 
In March 2008, the Wuhan Guanggu Property 
Exchange established a discharge permits trading 
platform. The Beijing Environment Exchange, the 
Shanghai Environment and Energy Exchange, and 
the Tianjin Discharge Permit Trading Exchange 
have been established to trade in a wide range of 
instruments including SO2, COD, and other tradi-
tional pollutants as well as greenhouse gas emis-
sion rights, patents, and technology copyrights. 

This emerging interest represents dramatic prog-
ress for discharge permit trading, but there remain 
many challenges to be overcome before the system 
achieves its true potential. Major challenges 
include the following:

•	Inadequate legal framework and opera-
tional guidelines. There are no national 
laws to define discharge permits, rules on 
how to trade permits, protect the interests 
of trading parties, resolve disputes, etc. 

•	Weak discharge measurement, monitor-
ing, and supervision. Accurate measure-
ment and strict monitoring of pollution 
discharges through strong supervision are 
critical to properly functioning discharge 
permits trading but the current system is 
weak due, amongst other things, to a gen-
eral lack of automatic monitoring equip-
ment in relevant enterprises.

•	Lack of independent discharge per-
mit trading market. So far, all pollution 
trading has been conducted under the 
coordination of local environmental pro-
tection bureaus (EPBs). The trading mar-
ket between permit holders is yet to be 
developed. Permit holders tend to hoard 
their permits obtained from EPBs due to 
their perception of an increasingly strict 
pollution reduction requirement.

•	Poor pricing mechanism. Prices tend 
to be actually set administratively by the 
local governments rather than through a 
market-based pricing mechanism. Such a 
pricing mechanism may increase, among 
others, the rent-seeking behavior of the 
concerned governments at local level.

Input-Based Instruments

Public Finance Policy
The PRC’s annual investment in environmental 
protection currently amounts to about 1.5% of 
GDP. There are basically three sources of funding 
for environmental protection: public finance, bank 
finance, and enterprise and private finance.

During the 10th FYP, public financing for environ-
mental protection accounted for 13% of the total, 
while 15% came from bank financing, and 72% 
came from enterprise and private financing. The 
main sources of public financing are the “211 envi-
ronment protection account” in the government 
budget, the special environmental protection 
funds, environment and ecological compensation 
payments, and environment-friendly tax policies.

The 211 Environment Protection Account
As part of the MOF’s reform program for govern-
ment revenues and expenditures initiated in 2006, 
a specific budgetary account—the 211 Budgetary 
Category for Environment Protection—was estab-
lished to track environmental expenditures which, 
prior to that time, had been scattered across a 
wide range of programs.

This 211 budgetary category includes expendi-
tures for environmental protection, management, 
and services; environmental monitoring; pollu-
tion control; ecological protection; natural forest 
protection; reforestation, desert sand control and 
pasture management; and grassland restoration. 

Surveys undertaken under the study show that the 
211 budget category has not been mainstreamed 
down to all levels of government, particularly in 
the municipalities and counties. The 211 environ-
ment protection account further shows that allo-
cations for environment protection have gener-
ally not kept pace with general increases in fiscal 

During the 10th FYP, public financ-
ing for environmental protection 
accounted for 13% of the total, while 
15% came from bank financing, and 
72% came from enterprise and pri-
vate financing
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outlays since its establishment. Environmental 
expenditures in 2007 were 14.5% higher than 
they were in 2006 while the overall fiscal outlays 
increased by 23% over the same period.   

Special Environmental Protection Funds (SEPFs)
SEPFs are financed by revenue collected from 
pollution discharge levies and they are the main 
source of funding for ecological compensation 
in the PRC. SEPFs are established for specific 
purposes and for fixed time periods (e.g., five 
years) and are dispersed to underwrite projects 
identified through a bottom–up selection process.

SEPFs are the central government’s public financ-
ing source for environmental protection, includ-
ing the central environmental protection special 
fund, special funds for major pollutant emission 
reductions, the special funds for water pollution 
control under the “three rivers and three lakes” 
program2 and the Songhua River rehabilitation 
program, the special fund to provide financial 
incentive to encourage construction of the urban 
WWTPs, the special fund for environmental law 
enforcement in the western region, special funds 
for nature reserves, and the special fund for rural 
non-point pollution control.

A total of CNY27.7 billion was allocated to the 
central government’s SEPFs in 2008. SEPFs 
provide strong financial support for environmen-
tal protection, but for now they are mainly special 
environmental fund for contingencies. As they lack 
long-term and effective integration, their impact is 
not obvious. The government is planning to adopt 
a new financing mechanism to disburse funds from 
SEPFs upon project completion. This new financ-
ing mechanism is intended to encourage a results-
based environmental management approach.

State Bonds
The central government issues bonds to finance 
environmental protection. This has become an 
important new funding source for environmental 
protection. Between 1998 and 2005, the central 
government allocated CNY61.6 billion, funded 
through the state bonds to support the construc-
tion and upgrading of the municipal WWTPs 
across the country.

Fiscal Transfers and Ecological Compensation
Following the 1994 tax reform, the central 
government increased its share in total fiscal 
revenues, and fiscal transfer has become an 
important means for balancing regional and local 
developments across the country. Since 1998, the 
central government has increased its budgetary 
allocation for ecological protection and the scale 
of fiscal transfer for ecological rehabilitation and 
natural forest protection.

At present, the central government is actively 
implementing a pilot ecological compensation 
policy. As an example, in 2008, the central govern-
ment made fiscal transfer payment of CNY14.8 
billion to the local governments involved in the 
south-to-north water diversion project through 
the ecological compensation funds.

Public finance through fiscal arrangement, as 
it relates to environmental investment, has the 
following shortcomings in the PRC: 

•	Unclear responsibilities. The government 
continues to play a major role in making 
investment and operation decisions. The 
“polluter pays” principle has no sound insti-
tutional basis and negative externalities of 
pollution have not been fully internalized. 

•	Irrational allocation of fiscal resources 
and government responsibility. The exist-
ing public finance system creates inherent 
conflicts between fiscal resources and envi-
ronmental responsibilities among the cen-
tral and local governments. The dividends 
and profits of the national state-owned 
enterprises are centralized at the national 
government, while pollution controlling 
duties are left to the local governments. In 
the poverty-stricken and underdeveloped 
areas, the local governments always find it 
difficult to make investment for pollution 
control and to undertake their environ-
mental management responsibility. 

•	Lack of integrated environmental man-
agement plans to ensure coherent 
investment. A large part of the recent 
increases in government environmental 

2 The “three rivers and three lakes” program is a national water pollution control program to address the severe water pollution 
concerns of Hai River, Huai River, Liao River, Chaohu Lake, Taihu Lake, and Dianchi Lake in the PRC.



12 Market-Based Instruments for Water Pollution Control in the People’s Republic of China

expenditures has been programmatic or in 
response to emergencies. There is a lack 
of continuity and predictability of budget 
resources earmarked for most environ-
mental expenditures. There is too much 
variability in environmental enforcement 
capacity among different levels of the 
government.

Public–Private Partnerships
Public–private partnership (PPP) is a cooperative 
model between the public sector and private enter-
prise. PPP, for the government, has the attraction of 
potentially reducing demands on the public budget 
and increasing the efficiency and effectiveness 
of service provision. For the private sector, PPP 
provides access to long-term, reliable, and poten-
tially profitable cash flows.

For the PRC, the attraction of PPPs for WWTP 
development increased significantly as investment 
in WWTPs started ramping up significantly under 
the 10th FYP. By May 2008, 1,408 WWTPs had 
been constructed in the PRC, of which 448 (about 
32%) had been developed and/or operated on a 
PPP model.

Further development of the PPP approach is being 
hampered by a number of systemic shortcomings 
including:   

•	Low tariffs and insufficient guarantees 
regarding revenue streams. On aver-
age, the treatment fees collected equal 
to only about 67% of actual operational 
costs. This provides little attraction for the 
private sector. The private sector also has 
concerns as to the willingness of local gov-
ernments to raise tariffs in line with rising 
costs. 

•	Concerns about weak government 
supervision. Too much private sector par-
ticipation in the provision of an essential 
public service might be seen as represent-
ing a loss of control.

•	Lack of supporting policies and opera-
tion guidelines. The existing market and 
franchise policies only provide a guidance 
framework and lack an appropriate legal 
basis for PPP arrangements. There are 
questions as to whether the local govern-

ments have the legal right to enter into 
such agreements. Some build–operate–
transfer agreements have been signed by 
government-affiliated investment compa-
nies, which again raises the question of 
legality.

Laws, Regulations, and Institutional 
Arrangement

Over a period of several decades, the PRC has 
developed a comprehensive range of laws and 
regulations which provides a sound basis for deal-
ing with water pollution problems. Nevertheless, 
there remain a number of persistent problems. 

The Law on Water Resources and the Water 
Pollution Prevention and Control Law are the 
basic laws governing water pollution manage-
ment in the PRC. In accordance with these laws 
and related regulations, the responsibility for 
water pollution control have been shared among a 
number of ministries, including the MEP (respon-
sible for overall water environmental protection, 
supervision, and management), Ministry of Water 
Resources (MWR, responsible for overall water 
resources management), and Ministry of Housing 
and Urban/Rural Development (responsible for 
coordinating the construction and operation of 
urban sewage treatment facilities). 

This is a quite complicated institutional setup that 
has great potential for improvement. For instance, 
water pollution needs to be controlled through 
integrated intervention guided by a coherent strat-
egy. It is difficult, however, to make a clear divi-
sion between the two functions of water resources 
management and water pollution control.

The Law on Water Resources seems to specify that 
water environmental protection plan (i.e., responsi-

The Law on Water Resources and the 
Water Pollution Prevention and Con-
trol Law are the basic laws governing 
water pollution management in the 
PRC



Assessment of Economic Policies for Water Pollution Control in the People’s Republic of China 13

bility of MEP) is part of the water resources manage-
ment plan (i.e., responsibility of MWR). This seems 
to create an overlapping of the mandates of the two 
ministries, as the MWR tends to claim an oversight 
role on all water-related concerns including water 
pollution management, while MEP has its own 
system to formulate water pollution prevention and 
control plans and programs in accordance with the 
Water Pollution Prevention and Control Law.

The situation is further complicated as the local 
governments are charged with the responsibility to 
deliver the local environmental management func-
tion and achieve the water pollution control targets 
specified for their territories in accordance with 
the policies and regulations set by different minis-
tries, which are often issued in accordance with the 
respective mandates of specific ministries with little 
inter-ministerial consultation and coordination.
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Recommendations for Strengthening  
Water Pollution Control  
in the People’s Republic of China

Based on the comprehensive review of the 
water pollution control policy framework 
and international experience, CAEP recom-

mends promoting greater use of market-based 
policy instruments to strengthen water pollution 
control in the PRC. Compared with the conven-
tional command and control mechanism, the 
market-based policy instruments have the advan-
tage of providing incentives to encourage and 
motivate the stakeholders including local govern-
ments, polluting enterprises, and wastewater 
treatment enterprises to actively participate in 
water pollution control. By providing appropri-
ate incentives and market-based resource alloca-
tion mechanisms, the market-based policy instru-
ments are expected to help the PRC to achieve its 
water pollution control targets at a lower cost. In 
particular, CAEP proposed a recommended pollut-
ant discharge trading system using the Taihu Lake 
basin as a case study.

Background of the Recommended 
Trading System

Taihu Lake is located in Jiangsu Province with its 
southern border adjacent to Zhejiang Province. 
Taihu Lake has a water area of 2,338 square 
kilometers (km2) and the Taihu Lake catchment 
covers a total area of 36,895 km2 comprising 
cities, towns, and rural areas under the jurisdic-
tion of Jiangsu Province, Zhejiang Province, and 
the Shanghai municipality in the Yangtze Delta. 
With 0.38% of the land area of the PRC, the Taihu 
Lake catchment accounted for 3.47 % of the 
population, yet generated 11.6% of GDP of the 
PRC (2005).

The Taihu Lake catchment is the most developed 
and urbanized part of the PRC and the most impor-
tant driving engine for national development.

Due to rapid growth, the water quality in Taihu 
Lake has been very poor for decades. Water qual-
ity in the rivers flowing into the lake is generally 
very poor, and has deteriorated seriously in recent 
years.  

As early as 1991, the government initiated a 
huge program to construct WWTPs in the Taihu 
Lake basin. By the end of 2006, there were a 
total of 186 WWTPs in the catchment with a 
combined capacity of 5.6 million m3/d. However, 
the investment program failed to keep pace with 
the increased pollution resulting from the rapid 
economic growth in the catchment.

The economic growth in the Taihu Lake basin 
is supported by a large number of small scale 
yet highly polluting enterprises (i.e., textile and 
dyeing, pulp and paper, iron and steel, pharmaceu-
ticals, and tanning); intensively fertilizer-reliant 
agriculture (application rate at about 216% of the 
national average); and largely uncontrolled inten-
sive animal husbandry and breeding industry. 

As a result, the dominant source of industrial and 
municipal point source emissions to the lake is 
Jiangsu Province, which accounts for about 77% 

Water quality in the rivers flowing into 
Taihu Lake is generally very poor, and 
has deteriorated seriously in recent 
years
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The design of the trading system should observe 
some basic principles as follows:

•	 objective of the trading is to improve water 
quality at lower costs; 

•	 an enterprise/trading party must meet the 
applicable discharge standards to be qualified 
to enter into the trading market;

•	 traded pollutants or pollutant discharge per-
mits must be relevant to improving water 
quality (e.g., COD, total nitrogen, and total 
phosphorus); 

•	 discharge of the tradable pollutants must be 
suitable for accurate measurement and con-
stant monitoring; and

•	 “hotspots” should be avoided (i.e., areas 
where localized pollution or environmental 
damage may occur without violating the pol-
lutant discharge control targets).

Targeted Pollutants
Discharge trading needs to target the pollutants 
relevant to addressing the government’s envi-

of the total flow, 70% of total COD, 56% of total 
phosphorus, and 70% of total nitrogen. Discharge 
from the rural non-point pollution has become a 
growing concern, accounting for about 45% of 
total COD inflows, 67% of total phosphorus, and 
51% of total nitrogen. The situation is compounded 
by the common environmental management prob-
lems, including fragmented and uncoordinated 
environmental protection and development plans, 
weak environmental enforcement, and inadequate 
financing for environmental protection. 

System Scope and Design Principles

Since the PRC has yet to develop an effective legal 
and institutional framework for an integrated river 
basin management approach across administrative 
jurisdictions of two provinces and a municipality, 
the recommended discharge permit trading would 
need to be confined to one relatively large adminis-
trative region (i.e., a province) within a river basin 
to ensure (i) the existence of a large number of 
polluters with different pollution reduction costs, 
(ii) effective implementation coordination, and 
(iii) simple and appropriate dispute settlement. 

Taihu Lake in Jiangsu Province has beautiful scenery but due to rapid growth, water quality in the area has deteriorated.
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ronmental management priorities set for water 
pollution control. Through field investigation, 
the expert team collected detailed data on major 
pollutants and their discharging sources in the 
Taihu Lake basin as shown in Table 2.

Among the major pollutants shown in the table, 
COD is the only pollutant that is specified as a 
national mandatory pollution control target for 
discharge reduction by 10% during the 11th FYP 
period. COD is therefore the most suitable pollut-
ant for immediate trading because the mandatory 
discharge reduction requirement, once appropri-
ately allocated among the local governments and 
polluters, will create strong demand for trading of 
the reduced discharge permits. 

Data in Table 2 also indicates that the other major 
pollutants may also be targeted for discharge 
trading once their total discharge allowances are 
properly established by the concerned authorities 
and assigned to different polluters as the manda-
tory control targets to achieve. 

Given the nature of water pollution in the Taihu 
Lake basin, CAEP recommends to 

(i) include all the major pollutants listed in 
Table 2 as eligible items for discharge trading; 

(ii) allow cross-trading between different pollut-
ants at preset exchange rates; and 

(iii) encourage gradual expansion of discharge 
trading between point sources to trading 
between point and non-point sources. 

Discharge trading between point and non-point 
sources is recommended particularly because 
of growing pressure from the non-point source 
discharge in the Taihu Lake basin and the signifi-
cant difference in control cost between the two.

Control Target Setting  
and Initial Allocation
Control targets may be set to achieve different 
policy goals: to keep the existing discharge level, 
to achieve certain reduction targets, or to achieve 
certain water quality standards. Once the control 
target is established, initial discharge permits may 
be allocated through different arrangements from 
“grandfathering” (i.e., to allocate initial discharge 
permits to all the existing polluters in accordance 
with the status quo) to open market bidding by 
any qualified buyer.

Selection of control targets and initial alloca-
tion arrangement is in fact a policy decision 
that should be based on a careful assessment of 
the desired pollution control effects against the 
control costs. The expert team recommends that 
a new trading system should start with a cautious 

COD = chemical oxygen demand, NH3-N = ammonia, t/a = tons per annum, TN = total nitrogen, TP = total phosphorus.

Source COD NH3-N TP TN

Jiangsu Industrial 205,726 26,365 416 35,066

Urban sewage 144,643 12,295 1,546 16,353

Rural non-point 235,608 25,560 3,826 46,742

Total 585,977 64,220 5,788 98,161

Zhejiang Industrial 58,881 4,865 92 6,417

Urban sewage 49,960 7,818 1,144 10,308

Rural non-point 142,233 12,847 2,707 23,992

Total 251,074 25,530 3,943 40,717

Shanghai Industrial 119 18 – 23

Urban sewage 6,969 551 165 733

Rural non-point 6,182 1,469 453.6 1,953

Total 13,270 2,038 618.6 2,709

Table 2 Major Pollutant Discharge in Taihu Lake Basin, 2005 (t/a)
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and practical approach to set a reasonable water 
quality target and to observe the existing distri-
bution of discharge permits among the polluting 
enterprises and WWTPs.  

Discharge Control Target versus 
Discharge Reduction Target

The expert team examined two trading models 
for their application in the PRC: one, based on 
discharge control target, and, the other based 
on discharge reduction target. Under the control 
target-based model, a mandatory total discharge 
control target needs to be established for a water 
system under the trading system.

An initial discharge allowance will need to be 
obtained by the polluters through the market 
with payment. Polluters equipped with better 
discharge control capacity may use less than 
their allowance, thus being able to sell excessive 
allowances to polluters who have lower capacity 
to improve pollution control. The trading mecha-
nism encourages polluters with lower efficiency 
to provide financing support, through purchasing 
the allowance, for the polluter with better tech-
nology and higher efficiency to invest more on 
pollution control. This trading model fits the PRC 
discharge permit system well.

The control target-based model, however, has 
several setbacks: (i) the system seems to allow 
the rich polluters to buy the right to continue to 
jeopardize the public interest, (ii) it is not easy to 
reach consensus among the stakeholders on initial 
allocation arrangement, and (iii) the polluters may 
turn to hoard the permit obtained from the market 
in view of the increased scarcity of allowance over 
time. These are the common problems experienced 
by some local pilot projects in the PRC. To avoid 
speculative hoarding, the expert team emphasized 
the importance of setting an appropriate validity 
period for the allowance issued.

The reduction-based model is established on a 
mandatory discharge reduction target. It does not 
attach too much importance to the existing pollu-
tion. Instead, the subject traded under this model 
is the verified reduction in discharge, or the 
discharge credit, achieved by the polluters. Under 

this model, the existing discharge is recognized as 
the baseline. The polluters need to demonstrate 
an actual discharge reduction achieved as credit 
for trading. Through trading of discharge credit, 
resources for pollution control will be eventually 
channeled to the polluters with lower control 
cost, thus improving the overall control cost. 
Government finance for pollution control may 
also be provided through purchasing discharge 
credits from the polluters. The reduction-based 
model matches the environment management 
system for mandatory reduction of discharge 
volume very well.

This model may help avoid the image of allow-
ing the rich polluters “to buy the pollution right.” 
However, this model has its shortcomings as well: 
(i) it is not easy to reach consensus on a manda-
tory discharge reduction target for enforcement, 
and (ii) this model will require a strong yet costly 
monitoring and supervision capacity to monitor 
and verify the discharge reduction as the basis for 
transaction. 

Recommended Approach

The expert team recommends that the discharge 
trading be developed through a phased approach 
to start with trading of COD discharge permits 
between point source polluters. The system may 
gradually be expanded to include trading between 
point sources and non-point sources. Given the 
significant contribution of water pollution from 
the non-point source and the cost differences 
for pollution control between the two sources, 
the expert team is of the view that the discharge 
trading between the point source and non-point 
source is most likely to become the main part of 
the trading market over time. Efforts should be 
made to develop discharge measurement meth-
odology and monitoring mechanism on control 
of water pollution from the non-point sources, 
which is yet to be covered under the water pollu-
tion monitoring system.

The discharge trading between the 
point source and non-point source is 
most likely to become the main part 
of the trading market over time
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