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Financing Cross-border Solutions for Water and 

Wastewater Infrastructure 
 

 
 
The objective of this paper is to suggest private sector generated innovative financing 
methods and cross-border solutions for water and wastewater treatment plants in the Pearl 
River Delta.  This paper will attempt to analyze the nature, origins, and implications of 
attempting to solve the municipal wastewater pollution problems. 
 
 
Introduction 
 
 Wastewater pollution and inadequate sewage treatment have created an immense 
problem in Guangdong.  Millions of tons of raw sewage are discharged into the river every 
day and the situation will continue to worsen if this practice continues.  The province’s strong 
economic growth rate and explosive population boom over the last two decades have placed a 
heavy burden on Guangdong’s ability to treat water and wastewater.  The province’s 
municipal wastewater plants are strained beyond their capacity and this has resulted in serious 
water pollution in the Pearl River Delta (PRD).  These strains have also led to water pollution 
in hundreds of smaller streams and tributaries which feed into the larger East, West, and 
North Rivers, which are all part of the Pearl River estuary.  Many parts of the Pearl River’s 
lower reaches are heavily polluted, having exceeded self-purification capacity long ago.1 
 
 If this problem is not dealt with, fishing and other aquaculture industries that rely on 
the ecosystem of the whole Pearl River Delta, the engine of economic growth in Southern 
China, will be seriously endangered  Small rivers and streams that are already black will only 
become worse.  Economic growth in southern China could eventually be seriously stunted if 
the Pearl River Estuary becomes the equivalent of a large cesspool.  In short, not addressing 
marine pollution today could have repercussions on future generations.  
 
 

I. The Nature of the Problem and Its Causes 
 
Pollution Sources  

 
The major sources of pollutants in the PRD are domestic wastewater, industrial 

wastewater, agricultural runoff, especially nutrients and pesticides, and oil pollution from 
harbors and shipping activities.2  While the overall water quality is good in the main branches 
of the Pearl River, according to the Pearl River Estuary Summary Report by the Hong Kong 
University of Science and Technology (HKUST), the delta’s rivers are seriously polluted, due 
to heavy pollution from flanking cities and industries.  In 1998, the PRD produced 
approximately 69% of the entire province’s wastewater, according to a report by the 

                                                           
1 Jay Chung Chen and Gary W. Heinke, “The Pearl River Estuary Pollution Project,” Summary Report, 
Institute for Environment and Sustainable Development, Hong Kong University of Science and 
Technology,  December 2001, p. 18. 
2 Ibid., p. 28 
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Guangdong Environmental Protection Bureau (EPB). 3  Of that amount, 68% originated in 
Guangzhou, Shenzhen, and Dongguan. 4  
 
Economic Growth Rate and Population Explosion 
 
 Much of the pollution problem stems originally from the rapid rate of Hong Kong 
investment and population growth in the PRD.  The PRD has become the economic heart of 
South China and one of the wealthiest areas in the mainland in the last two decades.  (The 
PRD is defined for this paper as only the area within Guangdong, not including the broader 
Pearl River region, which also incorporates Yunnan, Guizhou, Guangxi, Hunan, and Jiangxi.)  
As Hong Kong’s manufacturing base shifted to Guangdong, particularly the PRD, attracted by 
lower labor and land costs, in the 1980’s and 1990’s, the growth rate of the gross domestic 
product in the PRD soared.  At the end of 1999, GDP jumped to 643.9 billion RMB 
(US$83.62 billion), 5approximately 76% of Guangdong’s GDP.6  In 1999, per capita GDP 
surpassed US$3,000.7  This followed a period of stunning growth when GDP in the PRD 
soared by 17.8% annually from 1980 to 1994, while that of Guangdong province and the 
whole country increased by 14.5% and 9.7% respectively.8   The UST Pearl River Estuary 
report, using statistics compiled by the Zhuhai Statistics Department, shows that most of the 
growth of the PRD’s GDP in 1999 centered on four cities:  Guangzhou, Shenzhen, Foshan, 
and Dongguan.  By the end of March 1999, about 77% or US$66.2 billion of Guangdong’s 
total foreign direct investment of US$88.2 billion is estimated to have originated in Hong 
Kong.9  
 

The region has also experienced a population explosion.  The delta’s population more 
than doubled from 9.62 million in 1982 to 22.62 million at the end of 1999.10  The greater 
Pearl River Region, which includes Yunnan, Guizhou, Guangxi, Hunan, and Jiangxi, had a 
population of 89.42 million in 1993, according to statistics compiled by the Pearl River Water 
Resources Commission and published in the HKUST report.  This rapid growth is likely to 
continue to increase and will soon reach 100 million.  The HKUST report said that population 
density in the region is higher than that of the whole country.  There are 175 people per 
square kilometer compared with a national density of 109 people per square kilometer in 
1985.11 
 
Strain on Municipal Treatment Plants 
 

During the past two decades, however, this stunning growth rate and increasing 
population density have strained municipal wastewater plants beyond their capacity and 
resulted in severe water pollution problems.  Guangdong has made some progress in curbing 
industrial pollution, but it has been far less successful treating domestic wastewater.  
Although industrial pollution is being treated, the Guangdong EPB said the discharged 
volume is still large.12  Daily municipal wastewater pollution is worsening, while construction 
of wastewater treatment facilities has stagnated.  Even when plants do exist, according to the 
HKUST report, citing the Guangdong Provincial Environment Monitor Yearbook, 1995, the 
                                                           
3 Guangdong Environmental Protection Bureau, “A Short Report on the Condition of Environmental 
Protection and Water in the Pearl River Delta,” 2001, p. 7. 
4 Ibid., p. 7. 
5 Statistical Bureau of Guangdong, Statistical yearbook of Guangdong, No. 16 (China Statistics Press), 
2000, p. 596. 
6 Ibid., p. 80 
7 See footnote 1, p. 23. 
8 See footnote 1, p. 23. 
9 Hong Kong Port and Maritime Board, Port Cargo Forecasts 2000/2001. 
10 See footnote 5, p. 596. 
11 See footnote 1, p. 20. 
12 See footnote 3, p. 7. 
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effluent may not be good enough to discharge to the river.  In 1998, the PRD discharged 740 
million cubic meters of industrial wastewater, while the volume of municipal polluted 
wastewater soared to 2.26 billion cubic meters, nearly triple the figure for industrial polluted 
wastewater.13  The municipal wastewater treatment was not even one-fifth of that amount.14 

 
Officially, Guangdong currently treats about 28% of its municipal wastewater. 15   

Guangzhou municipality claims that it treats about 31% of its wastewater, but academic 
experts believe treatment is closer to about 20%.16  Province-wide, Guangdong needs about 
50 wastewater treatment plants, according to the Guangdong EPB, but has built only 23, with 
20 of which are in the PRD.17   

 
In Huizhou, a town located on the East River, the city government treats about 50% 

of its municipal water, according to the local EPB, but stopped construction work on several 
larger plants because of a shortage of funds.  Apart from the larger plants, Huizhou has plans 
for 20 more treatment facilities in the surrounding area. 

 
Guangdong’s target is to increase the volume of municipal wastewater that is treated 

in the PRD to above 40% by the end of 2002.18  Even if it reaches this target, how the 
province handles the remaining wastewater is less certain.  It is likely that the current practice 
of discharging directly into the water will continue.  Indeed, Guangdong’s municipal 
discharge rose to 3.34 billion cubic meters in 2000 from 2.98 billion cubic meters in 1999, 
according to the Guangdong EPB.19   

 
Inadequate Water Treatment a Broader Problem 

 
The sewage treatment difficulties Guangdong is facing are not isolated occurrences in 

China.  Of the mainland’s 600 cities, most have a target of treating 50% of their tap water by 
2005.  20  More than one-third of Chinese rivers are polluted and water is contaminated in 
about 90% of Chinese cities, according to a report by the China Association of Environmental 
Protection Industry.  About 50% of China’s major cities and towns can’t meet standards for 
drinking water, the association said.  The figure is lower for sewage treatment.21  About 120 
cities have municipal wastewater treatment plants, and in thousands of smaller towns, the 
association noted many lack drainage systems and wastewater treatment facilities.   
 
Industrial Wastewater Pollution 

 
Although municipal wastewater is a greater problem, the shift in Hong Kong’s 

manufacturing base to Guangdong province in the 1980s led to substantial industrial pollution 
of the PRD.  With development the top priority, rapid economic growth was not accompanied 
by any serious environmental protection efforts in the province.  Industrial development 
helped to make Guangdong one of the richest provinces in China with the region’s Special 
Economic Zones (SEZs) benefiting from special commercial and political privileges not 
afforded to other areas of Mainland China.  But explosive growth also turned the area into an 
environmental hotspot. 

 

                                                           
13 Ibid. 
14 Ibid. 
15 Diplomatic source, pers. comm., May 2002. 
16 Ibid. 
17 Chen Xiancheng, Guangdong Environmental Protection Bureau, pers. comm., fall 2001. 
18 See footnote 3, p. 6. 
19 See footnote 17. 
20 Diplomatic source, pers. comm., May 2002. 
21 China Market Series/Water Newsletter, Vol. 1, No. 3, p. 13, April 3, 2001. www.songbin.com. 
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Treatment of industrial waste has improved marginally in the last several years, yet is 
still far from meeting Guangdong’s own environmental discharge standards.  Guangdong 
industries discharged 1.15 billion tons of wastewater in 1999 compared with 1.17 billion tons 
in 1998 and 1.25 billion tons in 1997.22   About 90% of the effluent was treated in 1999, but 
only 64.6% of the discharge met the province’s environmental standards. 23   Still, this 
represented an improvement over 1997, when 85.3% of the water was treated and only 56.7% 
of the wastewater met water quality standards.  The Guangdong EPB attributed the decline in 
the volume of discharged industrial wastewater to the closure of factories that failed to meet 
environmental standards. 

 
Nonetheless, treatment of industrial wastewater pollution remains unsatisfactory.  

Heavy metal contents in riverbed sediments are still high, in most parts exceeding national 
standards.24  According to sediment profiles,25 representing long-term environmental impacts, 
copper and zinc are elevated at most sites, showing that a high degree of heavy metal 
contamination comes from atmospheric deposition (probably coal burning), waste water 
discharge, and from agriculture and surface runoff.  In the wastewater of one industrial town 
in Guangdong, the concentration of copper (primarily from electroplating processes) exists 
not on a scale of parts-per-million, but percentage.26 

 
In addition, under reporting discharges and over reporting treated wastewater are also 

problems.  According to a 1998 study, “Guangdong itself reports that many factories continue 
to discharge waste water illegally,” and that raw industrial wastewater discharge is probably 
under reported, while treated wastewater discharge is over reported.27  Indeed, one diplomatic 
source said that the EPB was trying to improve its monitoring of water treatment in an effort 
to stop many companies from turning on their treatment equipment only immediately prior to 
the arrival of EPB inspectors.  Given these circumstances, the gravity of industrial wastewater 
pollution in the PRD is difficult to accurately gauge.  Inefficient treatment exacerbates already 
poor-quality water, and the illegal discharge and misreporting of statistics (by self-reporting 
industries) make a picture of the situation even murkier. 

 
From 1980 to 1990, industrial production increased seven-fold in the PRD, although 

investment in wastewater treatment only doubled.28  The main polluting industries at that time 
included: chemical, biochemical, petrochemical and pharmaceutical enterprises, along with 
those involved in making printed circuit boards, bleaching and dyeing, processing pulp and 
paper, electroplating, and food processing. 

 
In general, industrial wastewater pollution contributes significantly to deoxygenation 

and hypoxia of river and marine environment and creates offensive smells.  While much 
sludge can potentially be reused in composting and other agricultural applications,29 heavy 
metals and other industrial contaminants, when improperly treated, render the possible 
resource useless. 

 
 
 

                                                           
22 See footnote 5, Vol. 16 and 14. 
23 Ibid. 
24 Cheng, Joseph Y.S., “Sustainable Development in the Pearl River Delta Region,” The Guangdong 
Development Model and Its Challenges (City University of Hong Kong Press), 1998, p.396. 
25 Li Xiandong, “Heavy Metal Distribution in Sediment Profiles of the Pearl River Estuary, South 
China,” (2000), and pers. comm. Jan. 19, 2001. 
26 Wong, Jonathan, Hong Kong Baptist University, pers. comm. April 24, 2001. 
27 Citizens Party, “Improving Water Qualuty in the Pearl River Delta: Opportunities & Challenges”, 30 
October 1999, www.citizensparty.org 
28 Ibid. 
29 Wong, Jonathan, HKBU, pers. comm. April 24, 2001. 
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No Overall Catchment Authority to Regulate the Whole PRD 
 

Water quality monitoring is fragmented.  No single authority is responsible for 
management of the Pearl River.  Water rights in the PRD are not tradable, because of 
difficulties in implementing a fair system.30  This means there is no mechanism for balancing, 
monitoring, or controlling pollution as economic activity develops.  Government departments 
do not always coordinate activities with one another.  The Pearl River Water Resources 
Commission reports to the Ministry of Water Conservancy in Beijing and monitors the Pearl 
River from its source in Yunnan down to the delta in Guangdong.  Dam construction, 
flooding, water levels, water quality, and water management rights are traditionally its areas 
of concern.  It also works with the provincial Environmental Protection Bureaus, but it does 
not enforce pollution violations.  That responsibility belongs to the EPBs, which monitor 
upstream and inland portions of the Pearl River and fine polluters.  Other academic and quasi-
governmental institutes monitor marine quality of the South China Sea. 

 
 

II. Hong Kong:  Actual Environmental Impact and the 
Government’s Approach 

 
The Effect on Hong Kong Waters 

 
The mixing of pollutants from the Pearl River and the Shenzhen River has had a 

particularly serious impact in Deep Bay.  Although industrial wastewater discharges from the 
main cities in the PRD have declined slightly,31 water experts blame the Shenzhen River for 
much of the pollution in Deep Bay’s inner bay. In 2000, the inner bay was more polluted than 
the outer bay, with the inner bay registering higher levels of biochemical oxygen demand, 
suspended solids and inorganic nutrients.  32 In the outer bay, however, water flows in from 
the Pearl River.   Because of the Bay’s hydrodynamics, the water is not readily diluted and 
pollutants are not dispersed.  In 2000, Deep Bay recorded a 40% to 400% increase in E. Coli 
at the bay’s five monitoring stations.33  Deep Bay continued to show increases in ammonia, 
nitrogen, and total inorganic nitrogen, between 1986 and 2000.34  In short, Deep Bay faces 
long term problems, including nutrient enrichment, ammonia toxicity, and bacteria 
contamination, which threaten the sensitive ecosystem and oyster culture of that area.35 

 
The Pearl River tributaries, several of which are heavily polluted, 36 are polluting the 

PR ecosystem.  While the PRD’s electroplating factories, which use heavy metals like 
mercury and cadmium, are disappearing, other pollutants have been found, and the river has 
shown a heavy nutrient loading, particularly around the Pearl River mouth and Deep Bay, 

                                                           
30 Water trading permits give companies the right to discharge waste according to a specified amount 
within a water catchment area.  As a company’s pollution decreases, its need to use these permits also 
decreases as well.  A company that is in danger of exceeding its permits could trade them for money 
with a company that does not need to use all of its allotment.  The absence of market mechanisms and 
an independent authority make supervision and enforcement of the “polluter pays” principle difficult.  
An authority needs enough clout to be able to allocate different quantities of trading rights without 
being accused of favoring one company over another. 
31 Hills P. et al, “Transboundary pollution between Guangdong province and Hong Kong:  Threats to 
water quality in the Pearl River estuary and their implications for environmental policy and planning,” 
Journal of Environmental Planning & Management, Vol. 41, Issue 3, 1998, p. 7 
32 Hong Kong Environmental Protection Department, http://www.info.gov.hk/epd.   Marine Water 
Quality Report, Chap. 6.1, 2000. 
33 Ibid., Chap. 6.3. 
34 Ibid., Chap. 6.6. 
35 Ibid., Chap. 6.7. 
36 See footnote 1, p. 18 
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where water flow is poor.  Phosphates, which come from detergents, pesticides, chloride, and 
PCBs, an industrial solvent, have been identified in the seabed.  Although these pollutants lie 
dormant, problems arise when large storms hit and chemicals are re-suspended in the water.37 
 
Pearl River Estuary Flow and Its Impact on Hong Kong Waters 

 
Regional topography has exacerbated the pollution problem.  In the environment of 

the lowland coastal delta, the waters shared by Guangdong and Hong Kong essentially serve 
as a “large depositional sink” for sediment and pollutants from industrial and other activities 
upstream on the Pearl River.38  The Pearl River is a complex body of water, with several 
major and many smaller tributaries and streams feeding into it.  The flow of the Pearl River’s 
estuary currents varies at different times of the year.39  From September to May, ocean 
currents flow from northeast to southwest driven by northeasterly winds.  Because of the 
earth’s rotation, polluted estuary waters turn towards the southwest shoreline away from 
Hong Kong.40  This is highly significant, because it means that during the winter months, 
most Pearl River waters don’t enter Hong Kong and instead flow towards Hainan and 
Macau.41  But from June to August, the winds shift direction, generally coming from the south, 
and may reverse direction, blowing the upper layer of water with surface pollution to the 
Northeast towards Hong Kong.42  Hong Kong waters are primarily self-polluted, but during 
the summer months, the Pearl River estuary waters do mix with HK waters.43 

 
Hong Kong’s Response 
 

Hong Kong is moving to clean up its sewage, but government actions are slow.  In the 
New Territories, the government has built good wastewater treatment facilities, though 
secondary treatment facilities for much of Hong Kong Island are still being evaluated.44 After 
Hong Kong eventually completes the sewage treatment works for Hong Kong Island, where 
wastewater currently largely undergoes only preliminary or screening treatment, Hong Kong 
will have done much to clean up its wastewater.45  In addition, with so many Hong Kong 
industries having relocated to the PRD, it is also in the city’s best interests to participate in the 

                                                           
37 Jay Chen, Director, Center of Coastal and Atmospheric Research, Hong Kong Univeristy of Science 
and Technology, pers. comm.  2001. 
38 Neller, R. J. and K. C. Lam.  “Environment.” (Ch. 18) from Guangdong:  Survey of a Province 
Undergoing Rapid Change 
39 See footnote 1, p. 15 
40 See footnote 1, p. 15. 
41 See footnote 1, p. 15 
42 See footnote 1, p. 15. 
43 See footnote 1, p. 18. 
44 As of December 2001, the Hong Kong government began chemically treating sewage from the 
Kowloon Peninsula, including Kwai Chung, Mongkok, Tsing Yi, Tsuen Wan, Tsim Sha Tsui, Kwun 
Tong, Wong Tai Sin, and Tseung Kwan O, at Stonecutters Island.  Sewage from the Northeastern part 
of Hong Kong island at Shaukiwan and Chaiwan is also pumped in deep tunnels to Stonecutters where 
it too is chemically treated at a nearly secondary level.  This treatment process removes about 70% of 
the organic pollution from the sewage, resulting in a 50% reduction in overall harbor pollution loadings, 
according to the South China Morning Post, quoting the Environmental Protection Department.  This 
has led to a reduction in levels of sewage bacteria at the eastern end of the harbor by 90% and an 
increase in dissolved oxygen and reductions in ammonia. 
    However, waste water from the northern and southwestern part of Hong Kong island, including Shek 
O, North Point, Central, Wanchai, Sandy Bay, Aberdeen, Ap Lei Chau, and Western, still undergoes 
only preliminary treatment.  Sewage from the south side of Hong Kong at Repulse Bay and Deep 
Water Bay is transferred to a screening station in Aberdeen.  Stanley has a small secondary treatment 
plant where water is disinfected.  The government is currently conducting further water studies to help 
it evaluate four options  for more extensive sewage treatment on Hong Kong island.  Those studies are 
likely to be completed in the fall of 2003 and then discussed with the public in 2003 and 2004.  
45 See footnote 1, p. 18.   
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urgently needed clean up of the Pearl River and its estuary, because Hong Kong waters will 
be improved by doing so.46 

 
At the same time, responsibility also falls on Guangdong authorities to take steps to 

enforce environmental legislation on shipping discharges in the Pearl River. 47  Oily wastes 
from ship discharges and harbor activities in the Pearl River (not including Hong Kong and 
Macau) are one of the largest sources of pollutants in the estuary.48 

 
 

III. China:  Financing Difficulties 
 

Water Subsidies and Low Prices 
 

The shortage of sewage treatment plants is the primary cause for the enormous 
volume of domestic wastewater discharged into the PRD.  Large infrastructure projects with 
long payback periods are expensive and many communities simply cannot afford them.  In 
many developing countries, treating the water supply generally takes priority over sewage 
treatment. Instead, the entire water cycle, including cleaning up the effluent, should be 
considered as part of the whole treatment process.  Treating the effluent helps to protect the 
original water sources.  

 
Although municipal governments are moving towards charging the consumer more, 

water supply has long been a subsidized resource in China.  Water quotas have been a 
standard practice and prices have traditionally not reflected their true value and cost.  About 
70% of the funding for water and sewage come from municipal sources, while provincial or 
central governments fund the remaining percentage.  Subsidized water is the equivalent of 
cheap water for consumers, and has led to widespread inefficiency in water utilization, little 
or no conservation practices,49 industries that have used water-intensive technologies, and 
limited investment in treatment facilities. 

 
Water and sewage prices are generally too low to attract private investors.  The 

average water price in China does not cover even half the cost of supplying it.  Water prices 
charged to consumers in big cities are generally lower than those in smaller cities in China.  
The reason: taxpayers in big cities pay more cross-subsidies than those in smaller towns.  
Some water prices in regional cities are sustainable and do follow the “user pays” principle 
where the tariff is above two Renminbi per cubic meter.50 

 
Wastewater Treatment Costs Higher Than for Potable Water 
 

The investment costs for wastewater treatment facilities are higher than that for 
treating potable water.  Removing chemical and organic waste is more difficult than treating 
raw water.  The cost of treating wastewater is about twice the price of treating raw water.   In 
the majority of Chinese cities, the wastewater treatment fee is 0.26 yuan per ton, when the 
real operational cost is about 0.68 yuan per ton.51  Urban water prices can range from 0.5 
yuan-2.0 yuan per cubic meter.  In Beijing, about 70-80% of the city’s residents are willing to 
pay higher water fees, while less than 15% of the population believes that water should be 

                                                           
46 See footnote 1, p. 19 
47 See footnote, p. 19. 
48 See footnote 1, p. 32. 
49 “Clear Water, Blue Skies,” China 2020 Series, World Bank Report (1997) p. 94. 
50 Allard Nooy, Country Director  South China, Hong Kong, Taiwan, Thames Water International, pers. 
comm., April 2002. 
51 Tang, Dingding, Environmental Specialist, Asian Development Bank, Pers. Comm., May 2001. 
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free.  Less than five percent of the city’s residents are too poor to pay.52 In Beijing, the local 
water company charged less than one RMB per cubic meter in 2000 and has since raised the 
fee to 2.0 RMB per cubic meter and plans to raise it to five RMB by 2005.53 

 
In Guangdong, the fees vary depending on the city, according to the Guangdong EPB.  

In Guangzhou, the fees for water and sewage treatment are charged together.  They fluctuate 
around 1.3 yuan per cubic meter.  In Huizhou, a city along the East River, the fees are 1.4 
yuan per cubic meter, of which about 0.27 yuan is spent on wastewater treatment.  The total 
cost per month is about five RMB per person. 

 
Evolving Water and Sewage Prices 
 

Water and sewage treatment fees are starting to rise.  The Chinese are willing to 
liberalize the water market, allowing fees to reflect the cost of producing clean water.  The 
country is moving towards a system of self-financing of water and wastewater treatment 
plants.  Water tariffs currently are legally permitted to cover the cost of producing clean water, 
taxes, interest, and profit.  Raising tariffs is a gradual process.  In actual practice, city mayors 
are reluctant to raise prices too rapidly for fear of jeopardizing the local economy and creating 
political instability.  When the rates are raised in the wealthier special economic zones, the 
absolute base rate is so low that a larger percentage increase is still not excessive.  In 
Shenzhen, the current rate for tap water is 1.5 RMB and 0.3 RMB for sewage treatment.  The 
sewage fee will rise to 0.70 RMB in 2003.  In 2001, Wuhan raised its wastewater fee from 
0.26 yuan per ton to 0.68 yuan per ton. 

 
 
IV. Chinese Industrial Practices and Government Regulations 
 
Industrial Pollution Laws and Environmental Protection Bureau Fee Collection 
 

The Chinese government has tackled the problem of industrial wastewater pollution 
with an array of laws and regulations.  The government has a multitude of highly exact 
principles, statements, and targets aimed at cleaning up industrial pollution of China’s 
waters,54 and these are often amended with more specific requirements.  The 1996, Water 
Prevention and Control Law and the 1998 Regulation for the Protection of Water Quality in 
the Pearl River Delta of Guangdong province, for example, have shown the government’s 
philosophical commitment to cleaner waters in China and in the PRD.  The 1997 Green Water 
Building Plan called for projects to treat industrial wastewater.  In February 1999, the State 
Economic Trade Commission (SETC) also implemented a new production policy limiting 
enterprises that create serious environmental pollution, and releasing a “catalog of outdated 
production equipment” that listed and prohibited further use of polluting, inefficient 
equipment.55 

 
When establishing an industrial factory in China, enterprises must also follow several 

environmental protection guidelines, beginning with submission of an Environmental Impact 
Assessment report for approval of the appropriate EPB.56  For plants already in operation, the 
main existing regulatory framework is the Pollution Discharge Permit System, which falls 

                                                           
52 Qian, Yi, Professor at Qinghua University, Beijing, lecture at Chinese University of HK, Spring 2001. 
53 Li, Victor, Project Manager, Dunwell Enviro-Tech (Holdings) Ltd., Pers. Comm., May 2002. 
54 These include, but are not limited to:  China Trans-Century Plan, China’s 10th 5-Year plan, Water 
Prevention and Control Law (1996), Green Water Building Plan (1997) and Regulation for the 
Protection of Water Quality in the Pearl River Delta of Guangdong Province (1998). 
55 These items were targeted to be eliminated by 2000. 
56 Anwar, Husayn.  “Environmental Guidelines for Establishing an Industrial Facility in China,” as part 
of Business China Group Hong Kong proceedings, September 1999. 
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under the supervision and management of EPBs above the county level.  Industrial enterprises 
in the PRD are legally subject to a system of levies, based on the amount of industrial 
wastewater each enterprise discharges into the river.  In essence, producers of effluent must 
pay for the “privilege” of discharging, according to the “polluter pays” principle. 

 
But the EPB’s method of collecting the fees from companies can, in some cases, 

actually encourage polluters to continue polluting.  Pollution fees for some factories are below 
the cost of operations and management costs of wastewater treatment facilities.  These 
factories would pay less in annual pollution fees than in constructing and operating adequate 
treatment facilities.57  And according to the discretion of the EPB, about 80% of the fines 
collected are returned to the polluters to help them upgrade their pollution control 
technology.58    The remaining 20% are kept as income by the EPB.  These are strong 
incentives for officials to enforce pollution standards.  At the same time, these fees are a 
significant increase in the budget of the EPB.  As a continuous source of income for the EPB 
to help it expand its operations, it may be in the interest of the EPB to have factories continue 
emitting pollutants and pay fines rather than correct the problem.  Moreover, because the 
EPBs benefit directly from the fees and fines they collect, they may be less than enthusiastic 
to monitor enterprises and enforce regulations on plants not directly under their jurisdiction.59   
Moreover, money that is earmarked for environmental protection projects is not always used 
for that purpose, several water specialists said. 

 
The monitoring used to support this levy system technically consists of on-site 

inspections by EPB officials.  The Guangdong EPB reportedly “purged” the PRD area of 
polluters several years ago after inspections, closing thousands of industrial enterprise 
violators at once.60 In addition, consistent pollution charges can have significant mitigating 
effects on pollution intensity of industries in China, according to a World Bank report.61 

 
Inconsistent Enforcement of Regulations 
 

Political decentralization, varied provincial department organization, and institutional 
weaknesses make uniform implementation highly difficult.  As a result, policies are often 
inconsistently enforced and fees are not uniformly levied on polluters.  After a company has 
committed repeated offenses, the EPB has the power to order the company to correct the 
situation, pay a fine, or be shut down.  However, if a company fails to resolve the problem, 
penalties and enforcement are weak.  At present, in addition to responsibility for water quality 
monitoring being too fragmented, administration is poorly funded and not always competent 
in environmental policy principles.  So, while legislation has grown increasingly detailed and 
extensive, administration has failed to provide the adequate financial manpower support 
necessary for policy implementation. 

 
Underutilized Wastewater Treatment Technology 
 

On the company level, industrial pollution is not primarily due to a lack of individual 
technical understanding, but instead to underutilized wastewater technology.  Financial 
incentives not to use wastewater treatment equipment are said to be the driving motivation for 
polluters to continue violating environmental water regulations.  Adhering to the “polluter 
pays” principle is simply not financially viable for small firms in the short-term.  Pollution 
                                                           
57 Cheng, Joseph Y. S., “Sustainable Development in the Pearl River Delta Region,” the Guangdong 
Development Model and Its Challenges, (City University of Hong Kong), 1998, p. 396. 
58 Ibid. 
59 Ibid., p. 397. 
60 NEPA, pers. comm., February 26, 2001. 
61 Hua Wang, “Endogenous Enforcement and Effectiveness of China’s Pollution Levy System,” World 
Bank (1999). http://www.worldbank.org. 
 



 

 13

levies are low, and wastewater treatment equipment is expensive to upgrade and operate, 
making the costs of environmental protection greater than the benefits.  When water is treated, 
it is done so primarily through an “end-of-pipe” remedy, rather than potentially more 
expensive modifications within the industrial process itself.  Following what is believed to be 
a widespread practice, operators of industrial enterprises often only activate the appropriate 
wastewater treatment equipment during inspections by the EPB. 
 
Redistribution of Industry and Socioeconomic Conditions 
 

Over time, redistribution of industry from urban centers to satellite towns to rural 
areas has also made collective wastewater treatment a physical impossibility.  Lack of 
centralized, efficient treatment has rendered monitoring more difficult (and less effective), 
and in turn has increased the use of unreliable self-monitoring and self-reporting. 

 
The relocation of industry from the SEZs of the PRD to rural townships reflects 

socioeconomic conditions particular to southern China; these conditions have also contributed 
significantly to industrial pollution in the region.  Currently, industry in the PRD and other 
parts of China can be divided roughly into two categories:  state-owned enterprises (SOEs) 
and township-village enterprises (TVEs).62  Made less conspicuous by the common practice 
of subcontracting, foreign investment and financing play a significant role in supporting 
TVEs:  70% of all investment in Guangdong comes from investors in Hong Kong, Taiwan 
and America.  In particular, overseas Chinese financial support has become vital for TVEs; 
this group of investors has been called the “glue” of the South China Sea basin. 

 
The Role of TVEs as Contributors to Industrial Wastewater Pollution 
 

With no clear “map” of industrial enterprises (polluting or otherwise) available to 
researchers in Hong Kong, this analysis is based on general information about industry in 
China.  Generally, TVEs have experienced a rapid expansion in recent years, but their funds 
are limited, their technical level does not equal that of most SOEs, and they have not been 
forced to invest as much money in environmental technology.  According to diplomatic 
analysts, very few of these industries dotting the PRD have waste water treatment or use it 
consistently.  TVEs are known as the worst offenders in this regard. 

 
In general, older and smaller factories such as TVEs have proven harder to regulate 

than larger enterprises. 63   While larger enterprises usually have wastewater treatment 
constantly turned on, in smaller enterprises the equipment is often not operational when 
enforcers are not present.64 

 
Role of Multinationals 

 
While the biggest environmental polluters tend to be the smaller companies and TVEs, 

most subsidiaries of multinationals are held to higher environmental standards.  Under 
pressure from municipal governments to run an environmentally sound operation, some 
multinationals are beginning to hold their suppliers to tougher standards to protect their 
company’s reputation.  The challenge MNCs face is how to ensure small “mom and pop” 
enterprises around China follow environmentally sound practices. 

 
 

Lack of Transparency and Cross-border Cooperation 
 

                                                           
62 The term township-village industry (TVI) is also used, but here we refer generally to TVEs. 
63 NEPA, pers. communication, Feb. 26, 2001. 
64 Ibid. 



 

 14

Many questions remain to be answered about the exact role of TVEs in contributing 
to water pollution in the PRD.  It has been hard to obtain statistics supporting anecdotal 
accounts of TVE violations or lax enforcement.  Although TVEs have undergone explosive 
growth in recent years, few statistics are available that spell out the number of TVEs in the 
PRD region, or their location.  TVEs are also known to generally have great difficulty with 
inefficient management of this waste, but the amount by which they routinely exceed 
discharge standards remains unknown,65 as does the level of compliance on many water 
quality parameters.  For Hong Kong and Guangdong to collaborate successfully on this issue, 
answers to such basic questions must become much easier to obtain.  From Hong Kong’s 
perspective, transparency of information and cross-border collaboration remain the two 
greatest obstacles to resolving industrial wastewater pollution in the PRD. 
 

 
 

V. Political and Technical Solutions for Industrial Pollution 
 

Rewards and Penalties 
 

 One of the first suggestions is to both reward and penalize industrial polluters.  The 
Hong Kong American Chamber of Commerce has suggested the establishment of a fund to 
provide low interest loans for purchasing environmental technology and equipment to be used 
by companies with operations in Guangdong.  Companies could be required to contribute 
based on their effluent discharge, and could be exempt if they could show that the effluent 
complies with acceptable standards set by a governing authority. 
 
Development of More Efficient, Cheaper Technologies to Treat Water 

 
More efficient, compact technology used for treating wastewater from smaller 

streams, rivers, villages, and apartment buildings where large infrastructure projects are not 
feasible needs to be developed and funded. An example of this kind of technology is being 
tested by Dunwell Enviro-Tech Holdings, an HK-based firm.  The company is experimenting 
with membrane technology, a process invented in the U.S. that uses reverse osmosis, which 
could convert heavier, denser seawater into distilled water.  This technology can remove 
larger solids and particles the size of E. Coli bacteria in water.  Treatment capacity varies 
dramatically, ranging from as much as 3,000 tons per day to an average 1,500 – 2,000 tons 
per day to as little as two tons of water treated daily.  Although the process is more costly than 
biological treatment of waste, the manufacturer believes that mass production in Hong Kong 
will lower the cost significantly. Using this kind of membrane, the filtered solids and smaller 
microscopic particles don’t adhere to its surface, a significant advantage, according to 
Dunwell. Dunwell’s membrane technology has been used in the manufacture of cheese, beer 
fermentation, and in the pharmaceutical industry.  Dunwell is currently conducting a pilot 
study of dye removal from water for a textile factory. For those communities too poor to pay 
for this kind of technology, Dunwell believes that it can arrange for sponsors to finance 
deployment. 

 
 
 
 

Proposed Creation of an Independent Regulatory Authority 
 

                                                           
65 According to the Hong Kong Productivity Council, “In some coastal areas (e. g. Shenzhen), the 
extent of exceedance of discharge standards is alarmingly high.” 
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Water pollution recognizes no boundaries.  Problems with enforcement highlight the 
need for a strong, regulatory organization, which has oversight for the entire PRD.  The right 
regulatory framework is also necessary in order to manage the water supply in Hong Kong 
and Guangdong and create the right climate for investment.  This means having an overall 
authority for the entire catchment area.  This would help to resolve enforcement and water 
quality issues more quickly.   An independent regulatory organization would be able to fine 
polluters and also determine whether requests for water tariff increases are fair and whether 
the water quality meets applicable standards.  The regulatory authority should not be 
established as part of a contract with the water companies—it should be an independent 
position as part of the government.  The importance of strong regulation is emphasized by the 
experience of Central European countries like Latvia, which has moved to strengthen its 
regulation of water and sewage treatment.66 Latvian regulators can review and enforce tariff 
levels and performance quality standards.  The law states that regulators’ decisions should not 
be subject to influence by local governments.   

 
Just as both Hong Kong and Guangdong are attempting to take steps to work more 

closely on border issues and make daily border crossing faster and more efficient, so should 
both governments move more speedily towards agreement on how to manage their common 
water resources and set standards.  The water catchment authority should include specialists 
in government and those affected by water issues in both Hong Kong and Guangdong.  The 
creation of a single Pearl River Water Commission would enable all parties, including 
municipalities, other government departments, academic institutions, non-governmental 
organizations, and companies to work together to find solutions and better monitor water 
quality. 

 
 
VI. Financial Solutions—Bi-National Bank Fund and Private 

Sector Investment 
 

Building a Hong Kong-Guangdong Bank Fund to Support Investment 
 
The creation of a bi-national bank with an environmental focus would help encourage 

investment in water and sewage facilities and would benefit both Hong Kong and Guangdong.  
A government-backed institution that would be empowered to give below-market interest 
rates for environmentally sound water and sewage treatment facilities might help reduce water 
pollution for communities otherwise too poor to afford such facilities. 

 
This kind of organization has already been established along the U.S.-Mexico border.  

A shrinking water supply coupled with a burgeoning population in the semi-arid San Diego-
Baja region has been a critical issue for years.  In the forties, both the American and Mexican 
governments signed an agreement to establish a water commission to allocate water resources 
and resolve water quality issues around the border.   Since then, this agreement has been used 
as a foundation to tackle other problems.  In the 90’s, a side agreement to the North American 
Free Trade Accord (NAFTA) stipulated that funding must be found to build infrastructure 
projects within 100 miles of the border.  The North American Development Bank (NADBank) 
and the Border Environment Cooperation Commission (BECC), two institutionally linked 
agencies, were created in 1993 under NAFTA.   BECC certifies environmental infrastructure 
projects for financing by NADBank and other funding sources based on certain environmental, 
health, and sustainable health criteria.   

 
Structure of NADBank and BECC 
 
                                                           
66 European Bank of Reconstruction and Development Transition Report, “Progress in Transition,” 
12/21/2001, Section 2.5, p. 10 
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NADBank has a binational board of directors consisting of six members:  three from 
the U.S. and three from Mexico.  The chairmanship alternates between U. S. and Mexican 
representation each year.  The BECC has a ten-member board—five from each country.  The 
BECC is required to consult with a bi-national 18-member Advisory Council.  The BECC has 
certified 55 water, wastewater, and solid waste management projects, which cost US$1.12 
billion to build.67 

 
In the beginning, most of the proposals came from large cities with resources to write 

project proposals.  To address this issue, the U.S. Environmental Protection Agency gave the 
BECC a grant to provide technical assistance in project development to smaller communities.  
NADBank gives guidance on infrastructure planning and loans money for infrastructure 
projects at market-based interest rates.  The U.S. and Mexican governments provide loans 
equally.  As of December 2001, NADBank authorized US$354 million in loans and/or grants 
to partially finance 41 infrastructure projects estimated to cost US$1.03 billion.68  Loans are 
repaid by a “user fee” per gallon of wastewater produced.   

 
NADBank funding 
 

Both the U. S. and Mexico have contributed US$225 million of paid-in capital and 
US$1.275 billion of callable capital.69  Paid-in capital consists of actual funds contributed to 
NADBank by both governments, and once contributed, are actually held by NADBank and 
invested in fixed-income securities.  Callable capital is essentially a guaranty for any bonds 
issued by the bank to raise funds in capital markets for its lending program.  It functions as 
collateral lowering NADBank’s cost of borrowing. 

 
NADBank’s Problems 

 
However, NADBank has experienced a number of serious structural and operational 

problems.  Critics say the market-based interest rates make the loans inaccessible to poor 
communities.70 Market-based interest rates have limited the loans actually dispersed to less 
than US$23.5 million as of December 31, 2001.71 Having two organizations in two different 
cities with separate boards has proven to be unwieldy and added to the complexity of the 
process.  NADBank has also been criticized for its lack of transparency and poor 
responsiveness to the public.   

 
NADBank’s Response 

 
To address these concerns, NADBank created the Border Environmental 

Infrastructure Fund (BEIF).  This organization distributes EPA grant money to the 
communities with the greatest need.  The establishment of BEIF helped, but in November 
2000, both the U. S. and Mexican governments agreed that NADBank could begin lending 
money at lower interest rates. 

 
Applicability to Hong Kong and Guangdong 

 
                                                           
67 http:www.cocef.org 
68 http://www.nadbank.org 
69 ibid. 
70 U.S. Environmental Protection Agency, Departments of State and Treasury, and the U.S. section of 
the International Boundary and Water Commission, “Reforming the North American Development 
Bank (NADBank) and the Border Environment Cooperation Commission (BECC),” 
http://yosemite/.epa.gov/oia/Mex, p. 3, 4; Mumme, Stephen, and Pineola, Nicolas, “The Future of the 
U.S.-Mexico Border:  Population, Development, Water,” http://ecsp.is.edu/tijuana-mp.htm., p. 3,4. 
71 North American Development Bank and the Border Environment Cooperation Commission, “Joint 
Status Report,” http://www.cocef.org/apartcom/status_report2001_12eng.htm, p. 8. 
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While the NADBank and BECC experience has not all been positive, this is still a 
model with certain elements, which could be applied to the Hong Kong-Guangdong situation.  
Hong Kong and Guangdong could create a similar joint bank/border environmental 
commission as one unifying organization that would allow funding to go ahead as long as 
wastewater treatment plants meet sustainable development criteria.  Operating as a fund, 
Hong Kong and Guangdong could incorporate environmental criteria into the loan process. 
Loans would be contingent upon meeting sustainable development criteria and building 
treatment facilities and operating them regularly in Guangdong.  Both governments could 
contribute a small amount of capital to get the organization started.  A more transparent, open 
process is essential.  To that end, a public advisory committee to provide public input on 
financial practices and policy priorities could be established.72 

 
Attracting Private Sector Investment and Other Hybrid Models 
 

In addition to establishing a bi-national institution that would help finance water and 
wastewater facilities, there are currently two paths that China could follow to help restructure 
and finance its water and sewage treatment plants.  As the country is beginning to do, it could 
encourage private sector investment.  It could also adopt public sector East European models 
of developing municipal water utilities, possibly with financing from an international 
development bank such as the International Finance Corporation, the private sector financing 
arm of the World Bank.   

 
Major Issues for Private Investors 

 
Pricing of water and wastewater is the most critical issue for investors.  The price 

must be set high enough to generate returns and is the single most important variable in the 
projection of these returns.  Further, the investor is usually unable to control pricing and must 
rely on regulatory bodies to decide. 

 
  To be financially viable, treatment facilities must generate revenue that covers 

operating costs, repayment of loans, and earns a competitive rate of return.  The rate of return 
reflects the internal rate of return companies seek to achieve.    Investors require higher 
returns depending on the amount of risk involved.  Obviously, the more risk an investor is 
forced to take, the higher return they will demand. The critical question is whether or not the 
rate of return will be sufficient to defray the cost of the investment during the life of the 
contract.  Projecting the expected cash flow is key to determining the viability of the 
investment.  The average rate of return for plants involving foreign participation is about 12-
19%, but these figures can vary widely.  The rate of return is based on a complex calculation 
of different variables, including the following: water fees, the volume of treatable water, land 
and plant acquisition costs, construction costs, length of project, and the pipeline distribution 
network leading into and out of a treatment plant.   The network can often drive costs 
significantly higher, particularly if water treatment is in a remote area.  This can cost more 
than the treatment plant itself. 
 
Tax Attractions for Private Investors 
 
 Companies that invest in a portion of a water or sewage treatment plant might also be 
able to use their investment as a tax shelter.  The financing would be structured similarly to 
that used for other large infrastructure projects or assets, such as, aircraft, LNG vessels, quay 
cranes, mass transit systems, or power plants.   Because the cash flow of these infrastructure 
projects is generally assured over the long term, companies can earn a steady revenue as 
owners.  At the same time, they can make tax deductions for interest payments and 

                                                           
72 See footnote 67, Mumme and Pineola, p. 5. 
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depreciation of the assets.  These deductions would be offset against company profit taxes and 
would create a tax shelter for many years.     
 
Returns:  Price-Gouging and Consumer Protection, a Two-Sided Coin 

 
While investors need returns to recoup their costs and make a profit, they need to 

handle prices sensitively to avoid exploiting consumers.  Based on experience in other 
developing countries, there is concern that growing private sector investment would lead to 
monopolistic behavior and excessive increases in tariffs without regulations governing safety, 
quality, price, and environmental controls.  In one well-known case, street protests erupted in 
Cochabamba, Bolivia when a foreign-led consortium increased local water rates too rapidly.  
Closer to home, in Beijing last year, the municipal government raised water rates and some 
consumers refused to pay.  Others attacked the water bill collector, according to a Hong 
Kong-based water and sewage business executive who declined to be identified.   

 
So far, however, price increases in China have not been dramatic, because they start 

from such a low base.  Price gouging by private or foreign investors is kept in check with 
several safeguards.  Water tariffs in China, generally, are consensus driven.  The Price Bureau, 
which also regulates virtually all commodities in China, holds a hearing to determine whether 
or not a price increase is merited.  73 In the second step, the local people’s consultative 
congress must also rule on the issue.  In Guangzhou in 2000, the local people’s consultative 
congress voted against raising water tariffs.  The municipal water company told the congress 
it needed to undertake renovation to its facilities and the congress asked the company to write 
a report.  The company did so, but the congress still rejected the price increase.  City mayors 
are often reluctant to raise prices too rapidly for fear the price hike would spark consumer 
protest and create political instability. 

 
Different Formulas for Regulating Monopoly Price and Profits 

 
Many different methods can be used to structure a viable financial deal, but the 

critical issue is to tailor it to the local situation—what works in one case may not work 
elsewhere.  Among the possible formulas that can be used to regulate monopoly prices are the 
rate of return regulation, cost-plus pricing, and price cap regulation.  Each has its advantages 
and disadvantages.   
 
Rate of Return 
 
Under the rate of return regulation, a regulator reviews a water utility’s costs and sets a fair 
rate or return on assets.  The utility then sets its prices knowing it cannot retain any extra 
returns.74  However, the difficulty arises in setting an accurate regulated rate of return to 
guarantee fair profits.  If it is too high or low, it can exacerbate any production and pricing 
inefficiencies.  For example, the profit a regulated firm is allowed to earn increases as more 
assets are used in production.75 This can lead to utilities choosing to pay higher rather than 
lower prices for assets to perform a similar function.  This form of monopoly control first 
emerged in the U.S. 50 years ago following public concern over large profits earned by some 
public utilities. 

 

                                                           
73 In China’s transition market-oriented economy, the Price Bureau sets prices for commodities and 
virtually all products.  These prices are used as recommended or reference prices.  Actual market prices 
may be somewhat higher. 
74 Asian Development Bank, “Developing Best Practices for Promoting Private Sector Investment in 
Infrastructure,” Water Supply Report, 2000, p. 63. 
75 Ibid. 
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Cost-Plus Pricing 
 
Cost-plus pricing involves restricting price increases to enable them to reflect changes 

in all or a selection of production costs.76  This can result in some inefficiency.  For example, 
there is little incentive to contain costs if water tariff increases are always guaranteed to 
follow cost increases.  In addition, if total costs always determine increases in water charges, 
there will be an incentive to incur costs that do not improve production or the quality of the 
water.77 

 
Using a cost-plus pricing formula can make a regulator’s task of setting the initial 

base tariff accurately more difficult.  This is particularly true in cases when the previous water 
utility operator had been heavily subsidized or earned negative returns on assets.  If the water 
tariff is set too high, profits will be higher than required, and if they are too low, the utility 
will not be profitable.  The Macau Water Supply Company uses this form of price regulation.  
(See case study under tariff charges.) 

 
Price Cap Regulation 
 

Price cap regulation aims to control monopoly power by limiting a water utility’s 
price increases with an index, which the firm does not control.78 This form of regulation 
generally uses the rate of inflation (PI) in the economy, but it is not limited to restricting tariff 
increases to increases in the price or inflation index.  In its basic form, this approach also 
includes an X factor, which is based on cost savings to be passed on to customers.79 

 
However, these price cap formulas can be much more complicated.  They can include 

other price increases aimed at making water quality improvements, changes in costs of inputs 
or supply and demand pressures, among other factors.  Regulators in different countries have 
tended to use price caps rather than the rate of return regulation or cost-plus, because they 
allow private sector managers to concentrate on managing costs instead of following more 
restrictive rules and regulations.80 

 
This form of price cap regulation has been used extensively in Australia to regulate 

electricity utilities and the Australia Post.  It has also been employed in the UK since 1989 to 
regulate water utilities, but with mixed initial success. 

 
Case Study:  The UK Experience—The Price Cap Formula and Learning from Mistakes 
 

When the UK’s pricing formula was introduced, considerable consumer unrest 
occurred as the first periodic review of the formula approached.  The UK’s water supply 
regulator, the Office for Water Services (OFWAT) believed the water companies were able to 
exert undue influence over the government in the setting of initial price limits.81  The result 
was that water charges increased by five percent per annum.  The water companies’ return on 
investment was about 13%, while the UK regulator determined that the cost of capital was 5-
6%.82 

 
As part of the review process, OFWAT requested that the companies present an asset 

management plan for the second pricing period.  Intense debates between the companies and 

                                                           
76 Ibid., p. 64. 
77 Ibid., p. 64. 
78 Ibid., p. 65. 
79 Ibid., p. 65. 
80 Ibid., p. 66. 
81 Ibid., p. 66. 
82 Ibid., p. 66. 
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the regulator reportedly ensued regarding the cost of capital.83 The final outcome was that 
OFWAT introduced more demanding efficiency targets and tighter financial controls with the 
result that permitted price increases fell to under 2% on average84. 

 
Consumer dissatisfaction continued after this first review in 1995.  In 1997, with a 

change in government, a one-off tax was imposed on water companies, due to public concern 
that management was receiving large remuneration packages while water companies were 
reaping large profits.85  The price cap formula was revised again and a new methodology was 
introduced.  This different formula is used as a monitoring document from 2000-2005.  With 
this new system, average water bills have become more stable and, in fact, are expected to fall 
an average of 2.1% per year in real terms until 2005.86 

 
Importance of Subsidies 

 
Continuing government subsidies of water prices are vital for those communities that 

are gradually raising their water prices to cover the cost.  Consumers cannot be expected to 
shoulder the entire cost of producing clean water within a year or two. A rapid escalation of 
water rates could spark a violent consumer backlash.  For investors, gradually diminishing 
government subsidies enables them to be reasonably certain they will be able to recoup their 
usually large infrastructure costs without an abrupt hike in water fees.  

 
The significance of moving gradually is emphasized given the difficulties Eastern 

European countries face as they move to adopt EU accession-related reforms.  To meet EU 
accession criteria for sewage treatment facilities, the Czech Republic has requested a 
transitional period, because of the cost, until 2010.87  The World Bank believes a further 
deadline extension will be necessary, because sharply rising water prices would result in 
“socially unacceptable costs for private households, industry, and agriculture.”  Slovakia is in 
a similar situation with 2,000 municipalities requiring wastewater plants, but having old 
existing sewage systems needing renovation.  It has requested a transitional period lasting 
until 2015 to meet EU accession standards.88 

 
Control over Distribution 

 
Control over distribution of water is one of the vital components to determining water 

prices.  There are mixed views about selling water directly to a city wholesale instead of to 
the end user.   Most business executives say it is a riskier proposition with a greater danger of 
default, more leakage, and unaccounted-for-water when a city manages distribution in China.  
A few believe that improving the distribution network and collecting water fees from end 
users instead of a city government would be a difficult task in less urbanized cities. 

 
With the current practice, the central government allows foreigners to both treat and 

operate water distribution networks.  This means that in most cities foreign investors treat the 
water at the plant “inside the fence” and then sell water wholesale to the city government.  In 
the majority of cases, the local governments still subsidize the water although some are 
gradually raising the prices they charge consumers. 

 
China is, however, starting to open control over its distribution network to foreign 

investors.  As a result of its membership in the World Trade Organization, the Chinese 

                                                           
83 Ibid., p. 66. 
84 http://www.adb.org/documents/conference/water_utilities/casestudies.pdf, p. 31. 
85 See footnote 81, p.  67. 
86 See footnote 82. 
87 Intereconomics, Bell & Howell Information and Learning Company, Hamburg, Mar/Apr 2001, p. 16. 
88 Ibid., p. 30. 
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government has issued a new ruling that foreign investors can invest in distribution networks.  
Business executives are interpreting this to mean that if they can invest in water treatment and 
distribution, they could also charge consumers directly, although this is not yet clear. 89  
Billing consumers directly would still mean water tariff increases which are subject to 
China’s two-step regulatory control process.    

 
Legal Arbitration 
 

In the event of a default and an inability to collect fees, nearly all investors have a 
standard arbitration clause.  Most specify that arbitration should occur in Beijing, Shanghai, 
or Hong Kong, but since the late 90’s, Chinese authorities have increasingly recommended 
using Beijing for arbitration.  Legal and financial advisors have told water experts that the 
country’s legal system has become more robust and can be relied upon in financial 
transactions.90 Of foreign cities used for arbitration, Stockholm, Sweden is still preferred, but 
industry sources say it is an expensive option. Stockholm was used more frequently when 
China’s arbitration process was in a developing phase.  The Thames Da Chang contract in 
Shanghai, which was signed in 1995, provided for arbitration in Stockholm, although the 
company is now prepared to accept arbitration in Beijing.  

 
While arbitration is spelled out in virtually all contracts, it is viewed as a last resort 

when the negotiating process has failed.  One executive said it is a bargaining chip that is used 
to help investors recoup at least some of their investment.   Before investors turn to arbitration, 
they need to calculate carefully their benefits and losses, as the process itself is not cheap.  
 
Off-take Agreements—How Sound Are State Commitments? 

 
Most water agreements involving foreign investment and long payback periods are 

generally structured as “take or pay” contracts.  This means that the producer agrees to deliver 
a certain minimum amount of water to the government or counterpart, which then pays for 
that agreed upon figure regardless of whether or not water is used.  Private companies view 
this kind of contract as essential in China, because it eliminates variability in sales and 
guarantees a company a steady revenue stream, enabling it to repay its debts, cover its fixed 
costs, and earn a rate of return. 

 
Multilateral Financing (Protection of Interests) 

 
Participation by the International Finance Corporation (IFC), the private sector 

finance arm of the World Bank, in water and sewage projects in Guangdong would help to 
improve the creditworthiness of the province and encourage further investment in the water 
sector.  Other multilateral investors, such as the Asian Development Bank (ADB) would also 
be useful.  However, given that Guangdong is the country’s wealthiest province and that the 
Asian Development Bank has social goals of poverty reduction, obtaining a direct loan from 
the ADB is difficult.  The province faces a similar difficulty with the World Bank.  Loans 
from this institution are primarily used to finance the central government’s infrastructure 
projects.  Poverty reduction is also an IFC goal, but the agency will lend to viable projects in 
the water sector. 
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Other Investors 
 
 Apart from the multi-lateral lending agencies, the primary parties interested in investing in 
water and wastewater treatment projects are multinationals, like Vivendi, Ondeo, or Thames Water, or 
one or two Hong Kong corporations, such as China Water Company or Dunwell Enviro-Tech Holdings, 
and possibly private Guangdong companies.  For all of these stakeholders, their main motivation is 
profit, whether they are selling equipment or technology or managing the operations of the treatment 
plant.  Although the IFC and the ADB are also profit-driven, they also have strong social objectives of 
attempting to benefit community needs. 

 
 

VII. Political Issues—Hong Kong and Guangdong 
 
Hong  Kong:  Steps in the Right Direction 

 
Although an overall water authority is still in the distant future, Hong Kong and 

Guangdong have made tentative steps towards having closer working relations.  In 1999, the 
Hong Kong government and the Guangdong EPB established a joint working group on 
sustainable development and environmental protection.  The group created eight panels, one 
of which is called the PRD Water Pollution Control group.  This group has hired a mainland 
research institute to gather water quality and hydrology data to enable it to construct a 
computer model of the Pearl River estuary.  The objective of the model is to be able to predict 
changes in water quality and pollution levels.  It is a difficult task, because the delta 
comprises hundreds of interconnected rivers and streams.  Determining water flow and the 
quality of each is an enormous operation.   

 
After the data is assembled, a panel will hire a team from both overseas and mainland 

specialists to devise a model. 91 A standard practice, this kind of modeling has been done to 
help the Hong Kong government determine water quality in Deep Bay and Mirs Bay.  It is an 
essential tool in enabling authorities to obtain a more accurate analysis of the precise nature of 
pollution in the Pearl River.  To be successful, however, this computer model requires 
cooperation on both sides of the border and access to past pollution data, often regarded as 
classified or secret, from Guangdong.  Depending on the results, the model may also allow a 
better assignment of responsibilities and liabilities.   

 
Guangdong Political Environment 

 
Water and sewage treatment plant approval is bureaucratically complicated and 

involves different government agencies in nearly all Chinese cities:  the State Development 
Planning Commission, the Construction Commission, the Ministry of Foreign Trade and 
Economic Cooperation (MOFTEC), the Sanitation Bureau, and the Environmental Protection 
Bureau.  The Construction Commission is the most powerful and controls access to funds.  It 
decides which schemes will go ahead.  The EPB plays a more passive role than the 
Construction Commission.  It oversees sewage, air, and solid waste.  Its reports are forwarded 
to the Construction Commission.   

 
However, the local mayor’s office has the final approval for projects and water and 

sewage prices.  Indeed, for investors seeking to navigate through Chinese politics to structure 
a deal, obtaining local mayoral support is critical.  Equally important, though, is the 
recognition that local administrations do vary.  While one group may be keen supporters of a 
particular project, its successors may not be as enthusiastic even if the previous local 
government has signed a binding agreement with investors.   
                                                           
91 Dr. Yeung, H. Y., Senior Environmental Protection Officer, Environmental Protection Department, 
Water Policy & Planning Group,  HK, pers. communication, winter 2001. 
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In Guangdong, the political climate has not been as positive regarding allocation of 

funds for water and sewage treatment plant investment as that of other provinces.  Some water 
executives criticize Guangdong, saying that it lacks the political will to make water and 
sewage treatment a sufficiently high investment priority.   In Guangdong’s 10th Five-Year 
plan which ends in 2005, of the province’s 150 billion RMB allocated for pollution control in 
the budget, only seven billion will be spent on urban sewage plants and that will be divided 
among 54 cities.92  In contrast with Shanghai, they claim that Guangdong and municipal 
officials tend to have a shorter-term mentality, seeking quick returns from real estate 
investments. As of 2000, Guangdong treated about 28% of its municipal wastewater 
compared with 62% in Shanghai, 42% in Jiangsu province, and 30% in Zhejiang province.93 
Given that Guangdong is China’s wealthiest province—the average income is well over the 
poverty line—bankers and industry experts believe that the province should be able to finance 
more water and waste water treatment facilities. 

 
Guangdong’s credit reputation was further complicated by the scandal involving 

Guangdong International Trust and Investment Corporation (GITIC) during the late 90’s 
when the finance corporation collapsed.  The incident still has strong reverberations.  GITIC, 
the province’s flagship fund-raising vehicle, was closed by the People’s Bank with reported 
liabilities of over US$2 billion which it was unable to repay.  Bankers and companies who 
had guarantees from the provincial government in the event of a financial default attempted to 
claim money they were owed, but neither the central nor the provincial governments would 
bail them out. Lenders also experienced technical problems with the guarantees, one of which 
was the absence of a validation from the State Administration for Foreign Exchange (SAFE), 
the central government organization that grants approval to use foreign exchange.94 The result: 
even today investors are very skeptical about investing in large infrastructure projects in 
Guangdong. 
 

 
VIII. Private Sector Investment—Case Studies: Tanzhou, Shanghai, 

Macau, Cooperative Joint Venture and Build-Operate-
Transfer Models 

 
Tanzhou 

 
The Zhongshan Tanzhou Water Supply Company is a privately run Sino-foreign joint 

venture based in Tanzhou, a suburb of Zhongshan, Guangdong, that treats water, distributes it, 
and sells it directly to 100,000 end users—the first agreement of its kind in China.  95  
Established in 1994 and located about one’s hour’s drive from Macau, it has the capacity to 
treat 50,000 cubic meters per day of drinking water that meets European standards. 96 

 
 
 

                                                           
92 This does not include the 20 billion RMB investment in water pollution control in the Blue Water 
program launched in 2000 which focused on cleaning up the water in ten rivers. 
93 Diplomatic source, pers. comm., May 2002. 
94 Even if provincial officials or an important division of the government guarantees a deal but lacks 
authority to approve foreign exchange spending, without SAFE’s certification, the project is unlikely to 
succeed. 
95 The Zhongshan Tanzhou Water Supply Company doesn’t provide water for the entire population of 
Tanzhou.  The Tanzhou village committee also supplies water to about 40,000 residents.  It charges a 
nominal fee for very rudimentary water treatment.   
96 Leung, Kent, General Manager, Zhongshan Tanzhou Water Supply Co., pers. comm., April. 2002.  
Mr. Leung was the source for all of the information about the operation of the Tanzhou company. 
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Structure of Joint Venture 
 

The company is a 50-50 split between Tanzhou city and the Sino-French Water 
Development Company, a joint partnership between New World in Hong Kong and Ondeo, 
formerly known as Suez Lyonnaise des Eaux.  The joint venture is responsible not only for 
water treatment facilities, but also for investing in and operating the distribution network to 
consumers.  The JV directly bills end users for water.  An unusual situation, the JV was 
created before the subsequent law was passed prohibiting foreigners from operating 
distribution pipelines. 

 
The JV was financed with 40% equity investment, while the remaining 60% was paid 

for with a shareholder’s loan.  The loan will be fully repaid to shareholders at the end of 2002 
and the equity value of the company will increase. 
 
The Company’s Consumers 

 
Of the 100,000 people to whom Tanzhou supplies water, 60,000 of them are original 

urban Tanzhou residents of several generations while the remaining 40,000 people work in 
rural industries or in farming.  The company bills 13,000 customers, although the actual water 
consumption is higher, because a single bill can be for commercial as well as residential 
consumers. About 90% of the billed customers live in individual households or run small to 
medium-size businesses.  Each household has three or four people.  The remaining 10% of its 
customers are factories.  The plant’s largest customer is a shoemaking company that employs 
10,000 workers.  Others are medium-sized enterprises with 1,000-3,000 workers. 

 
Billing—Cost Recovery  
 

The JV’s risks are lower, because consumers are billed directly, and the local 
government does not subsidize the operation.  The water bill for both domestic and industrial 
consumers is 1.6 RMB per cubic meter, which is about 16 RMB per month for households.  
The JV uses meters to determine water usage. 

 
Before the JV was established, the plant’s billing system was poorly managed.  The 

meters were old and worked improperly; sometimes they were badly located inside a building 
and company workers had no access.  The rates were charged to customers, but they only 
covered operating costs and the money earned was given to the government, not ploughed 
back into the facilities.  The fees levied also failed to cover the capital investment or 
maintenance and refurbishment costs.   

 
After the JV began operating, it started raising fees annually, triggering consumer 

discontent.  The last time the rates were raised to their current level was in 1999.  The 
company argued that if it could not charge reasonable tariffs to domestic and industrial 
customers, it could not survive, and the local government ultimately agreed.  The tariff 
increase was approved by the local People’s Congress representatives, including a former 
mayor and vice-mayor, and by the communist party.  Local businesses also lobbied and 
bargained with the company about the water tariff, but the People’s Congress retained the 
ultimate power to reject a price increase.  The city also helped the approval process, because, 
as a shareholder of the JV, it earns a portion of the profit. 

 
Bad Debt 
 

The company has less than one percent of bad debt.  It follows a strict policy of 
sending a reminder two weeks after a payment is past due.  After another week, if there is no 
action by the consumer, the company cuts off the water.  While this may seem severe, 
Tanzhou is a fairly wealthy community with original Tanzhou families earning upwards of 
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20,000 RMB per year.  The average water bill for a family is about 287 yuan a year.  Families 
generally use less than 20 cubic meters a month.  Migrant workers earn about 4,000 RMB a 
year, but the factories pay all of their food, accommodation, and utilities costs.  For those few 
families that can’t afford to pay the bill, the local government subsidizes the families and the 
company charges a nominal fee. 

 
Plant History 
 

Originally, Tanzhou city invited Sino-French to invest and help improve the city’s 
water treatment plant.  The water quality was not up to the standard required by electroplating, 
jewelry, textile, and micro-chip manufacturing factories, all of whom needed a stable supply 
of clean water.   Because of its easy accessibility to Taiwan via Macau, it has become a center 
for Taiwanese investors.  An upgraded water treatment network was used as an attraction to 
retain their business. 

 
Water Quality 
 

Since the JV’s establishment, water quality has dramatically improved and now meets 
European drinking water standards.   But several days of the year, it may have a slightly salty 
taste.  During the winter months in the dry season, near Chinese New Year the high tides from 
the mouth of the Pearl River flow farther inland closer to the Western Canal, the intake point 
where the plant draws its water, increasing the salinity of the water. Although the salinity is 
within acceptable limits, the factory dilutes some of the seawater from water it has stored 
nearby.  

 
The Tanzhou plant also faces a common problem throughout China—treating water 

contaminated with pollutants from an upstream town.  In addition to treating raw water, the 
Tanzhou plant must also disinfect about two or three percent of its annual volume of water 
that flows from the town of Sanxiang, an upstream town, which discharges its waste into the 
estuary. 

 
Tanzhou’s Plans for Treating Wastewater 
 

Tanzhou currently has no sewage treatment plant, although the Tanzhou Water 
Supply Company treats a small amount.  It does not levy a sewage fee for domestic users, but 
it does charge industries and restaurants a fee for pumping the sewage away from their 
premises.  (In contrast, Zhongshan and Zhuhai do charge industry and restaurants 0.20 RMB 
per cubic meter for treating waste water.) 

 
Tanzhou does have plans to begin building a wastewater treatment plant within the 

next two years.  The provincial government has approved a feasibility study for one that 
would be linked to a US$25 million leather-making factory in Tanzhou.  The financing has 
not been precisely determined, but a plant that treats both industrial effluent and some 
municipal sewage is being considered.  These kinds of co-treatment plants use a process 
involving some industrial effluent and sewage to supply the nutrients for biological treatment.   
This treatment method is reasonably cost-effective and more commonly used in England and 
Europe. 

 
Shanghai—Another Recent Private Sector Case 
 

The Shanghai Pudong Vivendi Water Corporation is a new Sino-foreign joint venture 
based in Pudong, Shanghai that will supply drinking water to Pudong.  Vivendi Water will 
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invest 266 million euros (about HK$1.91 billion) for a 50% share in the JV with the Pudong 
Water Corporation.97 

 
Like the smaller operation in Tanzhou involving Sino-French, this JV will provide all 

services—drinking water treatment, network distribution, and billing directly to customers.  
Charging consumers directly is still an unusual feature in the water sector in China, and, 
according to water experts, can be done primarily in more developed, wealthier cities. 

 
Announced in May 2002, this JV will have the capacity to supply potable water to 

550,000 customers with an average daily consumption of 1.2 million cubic meters.  Corporate 
customers outnumber single residential users, as the service area will include restaurants, 
factories, hotels, commercial businesses, residential complexes, and Shanghai’s new 
international airport.  Vivendi says the 50-year contract will generate turnover of more than 
10 billion euros, but it did not disclose the water price it will charge consumers. 

 
Cooperative JV Models 
 

With this type of joint venture, the partners agree to share the revenues based on the 
amount they believe is fair, whereas with an equity JV, profits are shared strictly according to 
respective capital contributions. 

 
One example of this arrangement is a Sino-foreign JV formed in 2000 in Changchun, 

Jilin province in northern China.  The partners are China Water Company (CWC), a Hong 
Kong-based company whose shareholders are Hong Kong Land Limited, Thames Water, and 
Temasek Holdings Ltd., one of the Singapore government's direct investment companies.   In 
this 21-year JV, the Chinese partner is the Changchun Urban Drainage Company.  CWC 
finances, develops, and operates water treatment projects in China.  It has invested US$32 
million in this wastewater treatment plant, which has a capacity of 390,000 tons per day.  The 
JV is responsible only for wastewater treatment, not the pipe network or billing. Although the 
end users are billed for sewage charges, the government provides a subsidy to help defray the 
cost.  CWC has several cooperative JVs with various municipalities in northern China to 
finance and operate water and sewage treatment plants.  Other operations are located in 
Zhejiang, Jiangsu, and Zhejiang provinces and nearly all of them have some form of 
government subsidy. 

 
Macau--Private Sector Working with Consumers 

 
The Macau Water Supply Company is a good example of how the private sector can 

operate successfully to meet consumer demands and not charge high water tariffs. 
 

Background Problems98 
 

The water supply situation in Macau was desperate until 1982.  Water quality was 
extremely poor with high salinity and turbidity.  Some areas only had water at night due to 
lack of waste supply and pressure. Unaccounted-for-water was at high levels.  In 1982, New 
World took over the operations of Macau Water Supply Company, known as Sociedad de 
Abastecimento de Aguas de Macau (SAAM).  The government agreed to the deal on the 
condition that the tariffs not be increased.  New World repaired the meters to increase income 
and improved the company’s management and financial systems.  These measures reduced 
the unaccounted-for-water from 40.3% in 1982 to 24.5% in 1984.  However, leakages and 
poor quality persisted.  The Macau government and New World then invited Ondeo, named 
                                                           
97 Vivendi Water announcement, May 2002. 
98 Asian Development Bank, “Developing Best Practices for Promoting Private Sector Investment in 
Infrastructure,” Water Supply Report, Appendices, One and Two, Manila, Philippines, 2000. 
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Suez Lyonnaise Des Eaux at the time, to help improve water quality.  The government signed 
a water concession contract in 1985 with Sino-French, a JV between New World and 
Lyonnaise Des Eaux, which lasts 25 years until 2010.  With the restructuring of SAAM, about 
85% is owned by the JV, Sino-French Development Company, while the remaining 15% is 
held by shareholders in the old water company. 

 
Important Features in the Contract 
 

Some critical features in the contract were:99  
 

•annual payments to the government of a rental fee and sales tax based on gross sales 
value of water supplied. 

•water supply quality to meet European Union standards 
•water supply quantity to meet specified levels 
•uniform water tariffs based on volumes consumed 
•tariff revision formula—based on operating costs 
•detailed regulations governing non-payment of water bills for 45 days 
•a government delegate appointed to act as a regulator of SAAM (responsible for tariff 

negotiation, among other duties).   The government delegate reports to Macau’s 
Department for Infrastructure, Public Sewers, and Transportation.  This department 
reports directly to Macau’s chief executive. 

 
Concessionaire agreed to an on-going program of investments to be undertaken.  These 
included upgrading of water treatment plants, replacement of major pipelines, leakage 
detection, and related investments. 

 
Tariff Charges 

 
The Macau concession contract does not stipulate a minimum rate of return, but uses 

a form of cost-plus tariff regulation.  The tariff formula specified in the contract allows for 
tariff increases based on changes in the cost of raw water, energy, labor, repairs, and 
maintenance.  The annual revision of water tariffs has not resulted in a pass through of cost 
increases because of economies of scale in the water supply and the impact on cost as water 
demand in Macau rose in line with the population and economic activity.100 
  
Results 
 
 Water quality was brought up to European Union standard within three years.  All 
residents now receive good quality potable water at an acceptable pressure 24 hours a day. 
 
Lessons Learned 
 
 Private sector ownership doesn’t guarantee success.101 Macau’s water supply has been 
in and out of private ownership since early last century.  The network still fell into disrepair, 
the company was unprofitable and water quality, both raw and untreated, deteriorated to 
unacceptable levels, according to the ADB report. The 1982 takeover by New World led to 
some improvements in metering and profitability.  The lack of technology and experience in 
water supply, quality, pressure, and leakages however, remained problems.  The JV between 
New World and Lyonnaise Des Eaux brought together capital, local knowledge, technology, 
and expertise.  Clear-cut regulations governing the water company’s operations were spelled 
out in the contract and enforced by the government. 
                                                           
99 Ibid. 
100 Ibid. 
101 Ibid. 
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Build-Operate-Transfer (BOT) Models 
 
 BOT contracts transfer responsibility for financing, building, and operating facilities 
from the government to the private sector while the government still retains ownership of the 
assets.  This structure has the following advantages:  it enables cities to bring in private 
capital and allows the plant to upgrade operations to international standards, while the 
government still owns the plans and operations after a fixed number of years.  It also has 
disadvantages:  BOTs may raise tariffs more rapidly, because international financing is 
involved and the return of rate must be higher. 
 

 
Shanghai--Da Chang Water Treatment Plant 
 
 Thames Water and Bovis Ltd., a subsidiary of Lend Lease REI of Australia,, formed a 
wholly foreign-owned enterprise to build and operate a potable water treatment plant, storage 
facilities, and pump station in Shanghai for 20 years.102  Completed in 1998, the plant capacity 
can treat 400,000 cubic meters a day and provide drinking water in line with World Health 
Organization specifications for up to two million people.   

 
Financing 

 
The total project costs were US$73 million, 30% in equity and 70% in debt.  About 

US$54 million was covered with project financing, which was syndicated to foreign banks 
with a 10-year maturity.  The working capital of nearly US$3 million was from the People’s 
Construction Bank of China and covered monthly operating costs before the off-taker began 
making payments.103  The off-taker is the Shanghai Municipal Waterworks Co. (SMWC), 
which pays in RMB.  The tariffs cover the operating and most of the financing costs of the 
concession company plus fixed returns to the sponsors.  SMWC’s obligations are guaranteed 
by the Shanghai Urban Construction Investment and Development General Corporation and 
the project had a letter of support from the Shanghai government. An agreement with the 
People’s Bank of China provided access to the Shanghai Foreign Exchange Swap Centre and 
China Foreign Exchange Trade System.  In the event of disputes, arbitration takes place in 
Stockholm. 
 
 
Chengdu--BOT Water Supply Project 

 
The project is a new water treatment plant with a capacity of 460,000 cubic meters, 

including water intake works and 27-km transmission pipeline to the city. 104 It obtained State 
Development Planning Commission approval in February 1998 and in May 1999 construction 
began.  It started operation in February 2002.  It supplies treated water to the Chengdu 
Municipal Waterworks General Company under a take-or-pay agreement. 

 

                                                           
102 Ibid., Appendix 2, p. 13 and per comm. with Thames Water International, 2001. 
103 Project Finance International, Issue #85, 22/11/95, “Water and Sewerage.” 
104 All information on this project is compiled from the following sources:  Lamacq, Sophie, 
Representative for South China, Vivendi Water, and Pascual, Fred, Private Sector Specialist, Asian 
Development Bank and these web sites:  http://www.adb.org/documents/profiles/loan/ps, 
http://www.cgemwwwco.com/pages/financial_presentation.htm. 
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It is a wholly-foreign owned enterprise.  Vivendi, a French water company, and 
Marubeni, a Japanese conglomerate, created a cooperative joint venture to expand, operate, 
and maintain the city’s water treatment facilities using project finance.    
 
Total project costs and Tariffs 
 

Of the total US$106.5 million investment, the financing is structured in the following 
way.  Vivendi has invested about US$32 million in equity or 30% of the project.  A seven-
bank syndication, including Credit Lyonnais, the European Investment Bank, and the ADB 
provided the remaining US$74.5 million or 70% of the debt portion through limited recourse 
financing.105  Commercial banks extended a guarantee to the EIB for up to 100% of the EIB 
loan amount.   

 
Although the foreign JV cannot charge the consumer directly, the water tariff levied 

by the CMWGC is believed to be about 0.96 RMB per cubic meter. 
 

The ADB’s Role 
 
The ADB’s share of the loan is US$26.5 million.  The ADB involvement is 

significant—its loan financed a private sector venture and was not made directly to the 
government.  This was the ADB’s first private sector venture in the water sector and a model 
project to encourage private sector participation in the water supply industry. 
 
 
IX. Hungary--Public Private Partnership 

 
A model used in Eastern Europe, a public-private partnership creates a more 

autonomous organization within a municipality and gives it the power to operate and finance 
itself without government hindrance.  Apart from encouraging private sector investment in 
China, Guangdong could adopt the public-private partnership used in Hungary to help finance 
its water/sewage treatment plants.     

 
Background 

 
An example is Hungary is the Debreceni Vizmu plant supplying water and 

wastewater treatment to about 220,000 people.106  In 1992, the city of Debrecen took over the 
formerly state-run water operation.  In 1993 and 1994, attempts were made to contract the 
service to Generale des Eaux, then Eurawasser, but were defeated.  In 1995, the city council 
decided to do the work itself.  A new company, Debreceni Vizmu did the necessary 
investment at lower costs than private companies, partly because they sourced supplies locally 
instead of importing them.107  

 
Financing 
 

The financial performance of the company compares favorably with three Hungarian 
privatized water companies, two of which are subsidiaries of Lyonnaise des Eaux.108 The 
tariffs for water and sewage were average when compared with other private companies.109   

                                                           
105 This kind of financing means a project’s ability to generate a cash flow rather than the sponsor’s 
balance sheet. 
106http://www.corporatewatch.org.uk/magazine/issue12. 
 
107 Ibid. 
108 Public Services International Research Unit, www.psiru.org, “Water Privatisation and Restructuring 
in Central and Eastern Europe, 2001, p. 13). 
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 When Debrecen’s municipal water company became more autonomous, it was re-

structured:  it was created as a separate entity from the municipality with a proper evaluation 
of assets.  A business plan ensured that all costs were covered, including depreciation, without 
generating unnecessary profits.  Debreceni was able to tap investment finance from the Trade 
and Credit Bank, one of Hungary’s largest commercial banks, to finance its investment 
program.  In 1996, it signed an 829 million forint long-term loan to be refinanced by the 
European Investment Bank, provided in two installments, to be repaid by 2003 and 2005.  The 
loan conditions include an agreed formula for calculating prices charged to consumers and 
determining tariff increases until 2010.  The finances remain under the company’s control 
rather than the local authority.110   

 
Some elements of this model could be applied to the PRD.  Some sewage treatment 

plants are already moving in the direction of creating a more autonomous entity from the 
municipality with plans to raise funds on the stock market.  The Shenzhen Binghe Sewage 
Treatment plant is seeking to raise funds from a public listing of shares.  Another nearby town, 
Shantou, also plans to follow this model.   
 
 
X. Conclusion--Next Steps for Guangdong and Hong Kong 
 

This paper has attempted to outline the scale of the water quality issue in the Pearl 
River Delta and the complexities of arranging financing for both water and wastewater 
treatment facilities.  Some general recommendations for addressing some of these issues have 
emerged and follow below. 
 
 

1.Finding much needed financing for water and wastewater treatment plants requires 
more flexible and creative approaches by the HKSAR Government, the private sector, 
and the Guangdong authorities.   A first step could be continuing to raise water prices 
gradually and maintaining government subsidies until water prices reflect both the 
operating and capital costs.  This step would encourage more private investors like 
the existing operation in Tanzhou and the future Pudong Vivendi facilities.   
 

2.Attracting private investors, however, would not mean easing up on regulatory control 
of water tariff increases. Ensuring that consumers are protected is still a critical 
consideration.  In addition to the two-step Chinese approach for controlling price 
increases, various other formulas have been mentioned earlier in the paper that would 
allow for profits to be made but still limit a monopoly’s power. 
 

3.Establish a bank/environmental commission that would offer below market rate loans 
for environmentally sound projects investing in water and waste water treatment 
plants, similar to the organization established by the U.S. and Mexico in the Baja 
region.  This would be a bi-national commission with participation from the Hong 
Kong and Guangdong authorities, water specialists, and others affected by the 
decisions of such a commission.  The creation of this kind of organization might 
encourage private companies to agree to help finance and operate water and waste 
water treatment plants.  Equally, as one of the wealthiest provinces in China, 
Guangdong must decide that backing the financing of wastewater treatment plants is a 
political priority.   The argument needs to be made that waiting until consumers are 

                                                                                                                                                                      
109 Ibid., p. 7. 
110 Ibid., p. 13 



 

 31

able to bear the entire cost for these treatment facilities will exact a heavy toll on 
water quality for years to come. 

 
4.Strengthen the enforcement of pollution control laws for TVEs and prohibit old, 

inefficient technology as technological expertise improves.  
 

5.Encourage the establishment of industrial parks, with centralized wastewater control 
and treatment. 

 
6.Make the closure of small, polluting factories more consistent. 

 
7.Promote cleaner production technology through financial incentives. Establish an 

environmental fund for companies that would help them upgrade the environmental 
standards of their operations in Guangdong. 

 
8.Allow state-owned water companies in Guangdong to operate more autonomously, raise 

funds, and be held responsible for their own profits and losses. 
 

9.Create an independent water authority with real power over the entire PRD water 
catchment area.  Although the political constraints right now are significant, both 
Guangdong and Hong Kong are already improving their cooperation with the 
agreement to develop a computer model of the PRD.  The benefits of such an 
authority would be significant.  It could monitor water quality, fine polluters, and 
evaluate the fairness of water tariff charges and proposed increases.  This 
organization would operate along lines similar to those followed by the Macau 
government department that regulates water charges and it would have additional 
powers beyond finance. 
 
In summary, improving water quality depends upon much greater government 

involvement and action by both sides of the border, more private sector investment and better 
public understanding of the issues. 
 
 
XI. References 

 
Asian Development Bank, “Developing Best Practices for Promoting Private Sector 
Investment in Infrastructure,” Water Supply Report, Manila, Philippines, 2000. 
 
American Chamber of Commerce, “Regional Pollution Abatement Initiatives.” 
 
Anwar, Husayn, “Environmental Guidelines for Establishing an Industrial Facility in China,”  
Business China Group Hong Kong Proceedings, September 1999. 
 
Chen, Jay Chung, and Heinke, Gary, “The Pearl River Estuary Pollution Project,” Summary 
Report, Institute for Environment and Sustainable Development, Hong Kong University of 
Science and Technology, December 2001. 
 
Cheng, Joseph, “Sustainable Development in the Pearl River Delta,” Ch. 13, Guangdong 
Development Model and Its Challenges (City University of Hong Kong Press), 1998, p. 396-
397. 
 
Cheng, Joseph, Y. S., “Towards a Sustainable Environment in the Pearl River Delta,”  
Guangdong in the 21st Century:  Stagnation or Second Take-Off? (City University of Hong 
Kong Press) 2000, p. 356. 



 

 32

 
China Environment Series, “Hazardous Waste and Urban Water Scarcity in China,” 
(Woodrow Wilson Center), Summer 1998, Issue 2, p. 53. 
 
China Market Series/Water Newsletter, Vol. 1, No. 3, April 2001, p. 13  (www.songbin.com) 
 
Citizen’s Party Water Report, “Improving Water Quality in the Pearl River Delta,” 1999. 
 
Dasgupta, Susmita; Huq, Mainul; Wheeler, David, “Bending the Rules:  Discretionary 
Pollution Control in China,” World Bank, Washington, D. C. February 1997. 
 
De Laat, Bastiaan, et al, SIDA Evaluation 00/41, Swedish International Development 
Cooperation Agency, Department for Eastern and Central Europe, Stockholm, Sweden 
(http://www.sida/sc/evaluation) 
 
European Bank of Reconstruction and Development Transition Report, “Progress in 
Transition,” 12/21/2001, Section 2.5, p. 10. 
 
Guangdong Environmental Protection Bureau, “A Short Report on the Condition of 
Environmental Protection and Water in the Pearl River Delta,” 2001. 
 
Haarmeyer, David and Mody, Ashoka, Private Capital in Water and Sanitation,” World Bank, 
Washington, D. C., March 1997. 
 
Hills. P. et al, “Transboundary Pollution between Guangdong Province and Hong Kong:  
Threats to Water Quality in the Pearl River Estuary and Their Implications for Environmental 
Policy and Planning,”  Journal of Environmental Planning and Management, Vol. 4, Issue 3, 
1998. 
 
Hong Kong Environmental Protection Department, “Marine Water Quality Report,” Chap. 
15.4, 1999. 
 
Hong Kong Port and Maritime Board, “Port Cargo Forecasts 2000/2001.” 
 
Hua, Wang, “Endogenous Enforcement and Effectiveness of China’s Pollution Levy System,” 
World Bank, Washington, D. C., 1999. 
 
Hua, Wang and Ming, Chen, “How the Chinese System of Charges and Subsidies Affects 
Pollution Control Efforts by China’s Top Industrial Polluters, World Bank, Washington, D. C. 
 
Intereconomics, Bell & Howell Information and Learning Company, Hamburg, March/April 
2001. 
 
 
Kot, S. C. and Hu, S. L., “Water Flows and Sediment Transport in the Pearl River Estuary and 
Waves in the South China Sea near Hong Kong,” Chap. 5 in Proceedings of the Symposium 
on Hydraulics of Hong Kong Waters, Civil Engineering Department, Nov. 1995. 
 
Leung, Albert, “Environmental Trade Opportunities in the Pearl River Delta,” U. S. 
Government Trade Office, Hong Kong. 
 
Lo, Carlos Wing-Hung and Tang, Shui-Yan, “Institutional Contexts of Environmental 
Management:  Water Pollution Control in Guangzhou, China,” Public Administration and 
Development (Hong Kong Polytechnic and University of Southern California), Vol. 14, p. 53-
64. 



 

 33

 
Mumme, Stephen, and Pineola, Nicolas, “The Future of the U. S. – Mexico Border:  
Population, Development, Water,” http://ecsp.is.edu/tijuana-mp.htm., p. 3, 4. 
 
Neller, R. J. and Lam, K. C., “Environment,” (Ch. 18), Guangdong:  Survey of a Province 
Undergoing Rapid Change. 
 
North American Development Bank and the Border Environment Cooperation Commission, 
“Joint Status Report,” http://www.cocef.org/apartcom/status_report200112eng.htm., p. 8. 
 
Project Finance International, Issue #85. 
Public Services International Research Unit, www.psiru.org., “Water Privatisation and 
Restructuring in Central and Eastern Europe, 2001. 
 
Sheng, Guangfan, “Policy and Market Analysis on Municipal Waste Water Treatment in 
China,”  China Association of Environmental Protection Industry, 
(www.chinaenvironment.com/waste/wastewater.htm) 
 
Statistical Bureau of Guangdong, Guangdong Statistical yearbook 2000 (China Statistics 
Press), 2000, Vol. 14, 15, 16. 
 
U. S. Environmental Protection Agency, Departments of State and Treasury, and the U. S. 
section of the International Boundary and Water Commission, “Reforming the North 
American Development Bank (NADBank) and the Border Environment Cooperation 
Commission (BECC),” http://yosemite/.epa.gov/oia/Mex, p. 3, 4. 
 
Water Supplies Department, “Water Purchase from Guangdong Province,” Chap. 12, 
Government of the Hong Kong Special Administrative Region, Oct. 1999. 
 
World Bank Report, “Clear Water, Blue Skies,” China 2020 Series, 1997. 
 
Zhang, Tianzhi; Wang, Dongqing; Wu, Guangyou; and Wang, Jinnai, “Water Pollution 
Charges in China:  Practice and Prospects in Applying Market-Based Instruments to 
Environmental Policies in China and OECD Countries, “Organization for Economic 
Cooperation and Development” p. 239-258. 
 
Additional web sites: 
http://www.adb.org/documents/conference/water_utilities/casestudies.pdf  (Asian 
Development Bank) 
http://www.cgemwwco.com/pages/financial (Chengdu Generale des Eaux - Marubeni 
Waterworks Co. Ltd.) 
http://www.nadbank.org 
http://www.worldbank.org 
 
 
Acknowledgments 
 
Contributors to this paper are Lynne Curry, Alicia Eastman, Alan Koon, Elizabeth Willmott, 
and Joanna Clark. 
 
Thanks to the following individuals who gave advice and/or information for this paper. 
Peter Baldwin, Environmental Protection Department, Hong Kong 
Malcolm Broom, Environmental Protection Department, Hong Kong 
Chris Chen, CDM International, subsidiary of Camp Dresser & McKee, Hong Kong 



 

 34

Jay Chen, Center for Coastal and Atmospheric Research, Hong Kong University of Science 
and Technology 
Daniel Cheng, Dunwell Enviro-Tech (Holdings) Ltd. 
Charles Cheung, Solomon Smith Barney 
Chen Xiancheng, Guangdong Environmental Protection Bureau 
Erinyes Chow, Greenpeace 
 Kent Leung, Zhongshan Tanzhou Water Supply Co. Ltd. 
Travis Chien, Camp Dresser & McKee, Shanghai 
Terence Chow, Thames Water International 
Steve Clark, Sino-French Water Development Company 
John Collier, Drainage Services Department 
Nancy Convard, Asian Development Bank 
Stephen Engel, APCO 
Fan Xiaojun, Macau Water Supply 
Barbara Finamore, NRDC 
Gary Heinke, University of Science and Technology 
Huizhou Environmental Protection Bureau 
Nick Johnston, Freshfields 
Teddy Ip, China Water Company 
Alan Kwok, Environmental Management Ltd. 
Damien Ku, Water Supplies Department 
Albert Lai, China Water Company 
Sophie Lamacq, Vivendi 
Jacques Letondot, Ondeo 
Erik Leung, Drainage Services Department 
Li Xiangdong 
Victor Li, Dunwell Enviro-Tech (Holdings) Ltd. 
Sharon Mann, American Chamber of Commerce 
Cheong-ling Felix, Ng, Drainage Services Department 
National Environmental Protection Agency (NEPA) 
Allard Nooy, Thames Water International 
Fred Pascual, Asian Development Bank 
Pearl River Water Resources Commission 
Project Finance International, Issue #85, 22/11/95, “Water and Sewerage.” 
Qian Yi, Qinghua University 
Richard Robinson, Macau Wastewater Treatment Plant 
South China Institute of Environmental Sciences 
Mike Stokoe, Environmental Protection Department 
Ding Ding Tang, Asian Development Bank 
Vivendi Water 
Jonathan Wong, Hong Kong Baptist University 
Ken Wong, Environmental Protection Department, Hong Kong 
H. Y. Yeung, Environmental Protection Department 
 
 

 

 
 


