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Thirsty China 
We all know that a lack of natural resources constrains China�s ability to 
continue its blistering pace of growth. But, with our focus on globally traded 
commodities, we have neglected the biggest resource constraint: water. 

China has about one-quarter of the average per capita water supply in the 
world, and 136 of its cities face severe water shortages. The problem is 
especially bad in the north of the country, where the 43 million people of 
Beijing, Tianjin and Shanghai each have access to less water per capita than 
residents of Yemen, Jordan or Israel. 

Intense levels of pollution aggravate the shortage. More than half of China�s 
rivers are too polluted to serve as a source for drinking water, and one-
quarter are so polluted they cannot even be used for industry or irrigation.   

The impact is clear. Water shortages have reduced industrial output by an 
average of US$25 billion per year, and agricultural output by US$19bn, 
according to the Chinese government. More than 300 million people in China 
lack access to clean drinking water, and the number of water-related disputes 
rose by 60% between 2001 and 2004.   

Public pressure on the Communist Party to deal with water problems 
escalated dramatically at the end of last year, when explosions at a chemical 
plant sent 100 tonnes of benzene into the Songhua River, polluting the water 
supply for more than 10 million people in northern China and part of Russia. 
We believe this incident has changed the Party�s attitude towards water 
pollution, just as the 1969 fires on the Cuyahoga River led the US to establish 
the Environmental Protection Agency and the Clean Water Act. 

The new steps the Communist Party and companies in China will be taking to 
manage water problems will have an increasingly significant impact on the 
investment environment in the country. 

On a macro level, the government�s new spending to reduce industrial water 
pollution, double the urban wastewater treatment capacity and provide 100 
million farmers with clean drinking water will ensure the maintenance of a 
high overall growth rate of fixed-asset investment. 

On a more micro level, the Party�s increasing focus on water pollution 
represents a significant risk for firms in the sectors that produce the most 
industrial wastewater: chemicals, power, steel and nonferrous metals, 
textiles, processed food and paper.  

The risks include: higher capital expenditure to add waste-treatment 
capacity; higher operating costs, both because the price of water will rise 
and, more importantly, because running treatment plants, which are power-
hungry, is expensive; and potential civil and criminal liabilities for evading 
pollution-control regulations.  

Investors should question the management of companies in these high-risk 
sectors about their compliance with national pollution rules and their potential 
for having facilities shut down or being fined by regulators eager to 
demonstrate the Party�s commitment to cleaning up China�s water. 

Its key resource 
constraint is water 
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. . . nor any drop to drink 
 

The survival of the Chinese nation is threatened by its shortage of water 

Wen Jiabao, Premier 

To fight for every drop of water or die - that is the challenge facing China 

Wang Shucheng, Minister of Water Resources 

Facts have proved that prosperity at the expense of the environment is 
very superficial and very weak. It's only delaying disaster  

Zhou Shengxian, Minister, State Environmental Protection Administration 

We never know the worth of water 'til the well is dry  

English proverb 

Water, water, everywhere, nor any drop to drink 

Samuel Taylor Coleridge 

We all know that China�s ability to continue its blistering pace of growth is 
constrained by a lack of natural resources. The PRC is the world�s largest steel 
producer, accounting for one-quarter of global output, but imports must feed 
half of its iron-ore appetite. Auto demand is booming, but 40% of the crude 
oil that ends up in Chinese gas tanks is imported. More than 29% of the 
copper, nickel and alumina consumed by the mainland�s appliance makers and 
home builders is dug from foreign mines.  

With our focus on globally traded commodities, however, we have neglected 
the biggest resource constraint to China�s continued economic success: water. 

China presents a water paradox. At some times, in some places, China has 
too much water. About 450 million people live under the constant threat of 
floods, particularly in the Yangtze, Huai and Song river basins. In good years, 
like 2004, only 107 million people were affected by flooding. In bad years, 
however, such as 1998 when the Yangtze roared over its banks, 223 million 
people were affected and more than 3,000 died. 

China�s import dependency for key commodities 
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Water is the biggest 
resource constraint 
to China�s continued 
economic success  
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At other times, in other places, China is parched. The Yellow River, the world�s 
fifth-longest and known as the �cradle of Chinese civilization�, flowed 
uninterrupted for thousands of years, until it ran dry in 1972, failing to reach 
the Bohai Sea. Over a quarter of China�s land is now desert, as huge swaths 
of forests disappeared. In a country that must feed 21% of the world�s 
population with crops grown on less than 10% of the world�s arable land, a 
water shortage is a huge constraint to growth. 

The problem extends to urban areas as well, with more than 400 cities facing 
water shortages. Industry is in the middle of the paradox, thirsty for more 
water, but also polluting the country�s existing supply. 

But we believe that 2006 will be a turning point for the PRC government�s 
management of water resources and pollution controls. The government�s 
actions will have a significant impact on China�s economic growth, and on the 
bottom line of firms in the most water-intensive sectors: chemicals, paper, 
power, metals, textiles and food processing. 

China�s rivers and lakes are still worth saving: Lugu Lake 

Source: Green River 

GREENRIVER 
To illustrate that China's 
rivers and lakes are still 
worth saving, we are 
including photos of some of 
the remaining pristine areas 
in the country, courtesy of 
the Green River NGO. The 
Sichuan-based organisation 
promotes protection of the 
Yangtze and Yellow river 
headwaters, and encourages 
citizen participation in 
protecting China�s rivers. 
CLSA appreciates Green 
River's permission to publish 
these photographs. 
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Scarcity 
On a national level, China is not well endowed with water. The country�s total 
freshwater resources are equal to those of Canada, a country which has less 
than 3% of China�s population. 

On a per capita basis, the national limitations are clear: at 1,856 cubic meters 
(m³) of water per person, China has about one-quarter of the global average 
per capita water supply. Of its cities, 136 face severe water shortages, and 27 
million hectares (67 million acres) of agricultural land is affected by drought. 

Last year, China�s water deficit was 40 billion m³, the amount of water it 
would take to fill 16 million Olympic-sized swimming pools. 

The biggest problem, however, is that the limited national resources are not 
equally distributed across China. The south is fairly wet, while many places in 
the north are bone dry. 

Northern China�s per capita freshwater resources are 22% of the national 
level, and only 6% of the world average. Northern China�s per capita water 
level is less than the average for the Middle East and North Africa, and just 
barely more than is available to the average Syrian. The 43 million people 
who live in Beijing, Tianjin and Shanghai have access to less water per capita 
than residents of Yemen, Jordan or Israel. 

Per capita freshwater resources 
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Of China�s cultivated land, 65% is north of the Yangtze, and most of the land-
intensive crops, including wheat, maize, soybeans and cotton, are grown in 
this area - which has only about 20% of the nation�s water resources. This 
water-starved region produces about half of China�s grain (and nearly all of its 
wheat and maize), more than half of its fruit and vegetables, and more than 
45% of the PRC�s GDP. 

The problem is particularly acute in Beijing, where most of the city�s 16 
reservoirs have either dried up or been polluted. Compounding the problem is 
that the capital city�s agricultural sector consumes a disproportionate share of 
the meager water supply. Although agriculture drinks up 45% of Beijing�s 
water, it only contributes 2% of GDP. (Despite this shortage, the city is intent 
on becoming a semiconductor manufacturing centre. Fabs are very water-
intensive, yet city administrators recently announced plans for construction of 
a third plant, at an estimated cost of US$300 million.) 

Groundwater to the rescue? 
With surface water - rivers and lakes - in short supply, China has begun 
turning to groundwater. This is simply surface water that has saturated pores 
or cracks in soil and rocks and is stored underground. Globally, this is a vast 
resource: the amount of groundwater is more than 30 times greater than all 
of the water in freshwater lakes and rivers. In the US, more than half of the 
population, including almost everyone in rural areas, uses groundwater, and it 
is the main source of water to irrigate crops. 

Before the 1960s, China used almost none of its groundwater. But over the 
past 25 years, more wells have been sunk in China than anywhere else in the 
world, and underground aquifers are now the primary water source in much 
of the north of the country.1 

Nationally, groundwater now accounts for 19.5% of water consumed in China, 
with 80% from lakes and rivers, and 0.5% from recycled water. But the 
distribution of groundwater matches the pattern of surface water, with 70% of 
the underground resources in the wet south, and only 30% in the dry north. 
And this 30% has been used intensively in recent years, to compensate for 
the lack of surface water. In many parts of northern China, groundwater has 
become the predominant source of water for industry and agriculture. 

The number of wells dug in the country jumped from only 150,000 in 1965 to 
an estimated 7.6 million today. This has opened up an important new source 
of water, but has also left millions of Chinese with a sinking feeling. Overdraft 
of groundwater - removing water faster than the aquifer can be recharged, or 
refilled - has resulting in the water table falling by at least one metre per year 
under many urban areas.  

Of 192 cities surveyed last year by the State Environmental Protection 
Administration (SEPA), the groundwater table fell in 61 of them. In Feixiang 
County, Hebei Province, the groundwater table fell by 1.3 metres per year 
during the 1990s. In Shijiazhuang, the provincial capital of Hebei, the 
groundwater table sunk from a depth of 23 metres in 1981 to 58 metres in 
2004. In another northern city, Taiyuan, the groundwater table has dropped 
by 60-70 metres since the 1970s.  

The impact of this drop hits the pockets of groundwater users. For every 
metre the groundwater table falls, the cost of drilling a well rises by a factor 
of five, and pumping costs increase by 2%.2 

Groundwater tapping has 
left millions of Chinese 
with a sinking feeling 
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This is clearly unsustainable. �A linear extrapolation from the record of annual 
decline in ground water from 1980 to 1996 suggests that ground water 
resources on the North China Plain will be depleted by 2030. Even worse, 
since the rate of ground-water depletion increased over this period, depletion 
could come much earlier than a linear trend would predict if policies do not 
change,� according to a study by the US Department of Agriculture. �On the 
other hand,� the report adds, �the experiences of other water-short societies 
provide optimism since, as water scarcities grow, users and policymakers 
adjust.�3 The question is, will China�s water users and policymakers make the 
necessary adjustments before the groundwater runs out? 

Pollution 
The water shortage is aggravated by intense levels of pollution in the scarce 
water resources that China does have. Like everything in China, this problem 
has historical roots, although these date back only several decades. 

Former leader Mao Zedong had little regard for the environment. After 
vanquishing Chiang Kai-shek�s Nationalist Party in 1949, Mao set his sights on 
conquering nature, viewing it as an obstacle to be overcome in building a 
�people�s democratic dictatorship.� Confident that �man�s ability to know and 
change nature is unlimited,� Mao argued that �For the purpose of attaining 
freedom in the world of nature, man must use natural science to understand, 
conquer and change nature and thus attain freedom from nature.� 

In 1957, urban cadres were sent down to the countryside, with orders to 
boost production under the slogan of �more, faster, better, cheaper,� and the 
�Great Leap Forward� led to creation of more than a million backyard steel 
furnaces. The results were predictable. Years later, the first director of China�s 
National Environmental Protection Administration, Qu Geping, looked back 
and recalled that �During the Great Leap Forward, factories were built 
haphazardly without any consideration for environmental protection... 
Biological resources, forests in particular, were seriously damaged, causing 
severe losses to the ecosystem... There was extensive destruction of the 
natural environment of our country.�4 

In the 1960s, the �Great Proletarian Cultural Revolution� destroyed lives and 
the environment, both on an enormous scale. By 1966, Premier Zhou Enlai 
acknowledged that his government had created long-term problems. �I am 
very concerned that especially because, in our effort to harness rivers, we 
have done incredible damage to the waterways and have also gone much too 
far in felling trees. Certainly, future generations will know this.�5 Later, Qu 
Geping explained that �The few environmental regulations in industry, 
agriculture and urban constructions were repudiated and negated as 
bourgeois and revisionist restrictions. Cases of environmental and ecological 
damage rapidly increased to a terrifying degree.�  

After Mao�s death, at the start of the Deng Xiaoping era, decollectivization of 
farms led to further ecological disaster in the countryside. Encouraged by 
Deng to �get rich first,� peasants moved quickly to exploit whatever natural 
resources they had access to, worried that the next political campaign might 
send them back to the commune. �It is not that the peasantry is out to 
destroy the natural world, or that state leaders sanction their doing so,� 
explains historian Maurice Meisner. �It is the return to small-scale household 
farming that brings about these unintended and painful consequences. Even 
when the state tries to protect the environment, their efforts are often 
undermined by the imperatives of privatized agricultural production in a 
country where arable land is in such short supply.� (The average farm size in 
China today remains tiny: 0.65 hectares, or 1.6 acres.)  

Intense pollution levels 
aggravate the country�s 
water shortage 
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Industrial expansion was similarly unrestrained by concern for the 
environmental impact. The result of five decades of disregard for the 
environment is on display daily in every Chinese city and village: 

! 58% of rivers are too polluted to serve as a source for drinking water. 

! 28% of rivers are so polluted they cannot even be used as sources for 
industrial or irrigation use. 

! Only one-quarter of major lakes are clean enough for drinking water. 

! The groundwater under 90% of China�s cities is polluted. 

! 84% of China�s sewage outfalls �are discharging excessive pollutants 
directly into the sea, causing severe damage to its offshore eco-system.� 

And these are just the official government statistics. Environmental activist 
and author Ma Jun adds that most of the 300 rivers in the North China Plain 
�are open sewers if they are not completely dry.� 

China�s major rivers 

Source: CLSA Asia-Pacific Markets 

Five decades of disregard 
for the environment are 
on display in every 
community in China 
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China�s most important rivers are dangerously polluted: 

! The Yangtze is the world�s third-longest river (after the Nile in Africa and 
the Amazon in South America) and drains one fifth of China�s land mass, 
flowing 6,300 kilometres through 11 provinces. Over 25 billion tonnes of 
effluent are dumped into the Yangtze annually, and as of 2003, 90% of 
that discharge was not treated. About 60% of the river is polluted.  

! The Yellow is the world�s seventh-longest river and provides water for 
12% of China�s population. In China Shakes the World, James Kynge 
writes the Yellow �was known both as �China�s pride� for the fertility it 
bestowed on the land around it and as �China�s sorrow� for the floods that 
destroyed what it nurtured.� But in 1972, the river dried up for the first 
time in China�s history, and since 1985 the Yellow has dried up nearly 
every year, with the dry periods becoming progressively longer (hitting 
226 days in 1997). The Yellow River is estimated to carry five billion 
tonnes of untreated wastewater annually, and about 80% of the river is 
polluted. �The once mighty [Yellow] has by now become a small, filthy 
stream that cannot even flush much of its sediment into the sea,� 
according to Ma Jun. 

! The Huai is China�s third-largest river, supplying drinking water for one-
sixth of the population. In 1994, the government embarked on a campaign 
to clean up what was considered the nation�s most polluted river. But, in 
2004, after investing more than US$7 billion in the project, it was deemed 
a failure. An inspection tour by the deputy head of SEPA found that almost 
one-third of factories lining the Huai were still dumping into the river waste 
that did not meet government standards. More than half of the 
wastewater-treatment plants along the river simply were not operating, 
and about 60% of the river�s waters are unsuitable for any purpose. 

! The Tarim is the world�s longest inland river, at 1,321 kilometres, and is a 
lifeline for about eight million people and much of the agricultural economy 
in northwestern Xinjiang Province. The river is heavily polluted, and 
according to the Chinese Academy of Science, the �green corridor� along 
the Tarim�s banks �is on the brink of disappearance,� and the lower reaches 
of the river �has become the most serious ecological disaster region in west 
China.�6  

The causes of this widespread pollution are obvious: a potent mix of rapid 
industrialisation and lax enforcement of environmental-protection laws.  

The pace of industrial expansion has been phenomenal in recent years: 

! China�s combined share of world consumption of aluminium, copper, nickel 
and iron ore doubled from 1990 (7%) to 2000 (15%), and is now 41%. 

! The increase in China�s steel output from 2004 to 2005 (69mt) was nearly 
equal to the combined 2004 output of South Korea and India (80mt). 

! Machinery production grew by 22 times from 1998 to 2002 as China 
became the world�s workshop. 

! From 2000 to 2004, almost one-third of the world increase in oil 
consumption came from China. 

! About 20GW of electricity generating capacity has been added annually 
since 1980, equal to installing Holland�s entire power system every year. 

! Auto production rose from two million vehicles in 2000 to six million in 
2005. 

Potent mix of rapid 
industrialisation and  
lax enforcement of laws 
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China�s production of organic water pollutants more than doubled between 
1980 and the mid-1990s, as the metals, paper and chemicals industries took 
off. Paper production rose by 254% between 1990 and 2004, when China had 
more than 6,000 paper-making enterprises producing almost 50 million 
tonnes of paper products, accounting for 10% of the world total. In 2004, 
McKinsey forecast that the coated-paper sector alone would double its output 
in just four years. China�s chemical output rose at a Cagr of 7% from 2000-
05, and is expected to grow at about 10% annually for the next several 
years, with domestic demand driven by expanded production of everything 
from appliances and computers, to autos and textiles, as well as construction. 

The rural contribution 
China�s water-pollution problems are not confined to its cities. Rural �non-
point� agricultural pollution - fertiliser and pesticide run-off - is a very serious 
problem that is, by nature of its diffuse sources, even more difficult to control 
than industrial waste. 

Chinese farmers have dramatically increased their use of chemical fertilisers, 
in part because they have become richer and can spend more on fertiliser, 
and in part because of a rapid rise in the production of vegetables, which uses 
about 10 times more fertiliser than grain. The average use of chemical 
fertilisers per hectare of sown land rose by 65% from 1990 to 2003, to 
289kg, according to the OECD.7 This is almost three times the global average, 
and more than double the amount of fertiliser per hectare used in the US and 
Brazil, although similar to rates in Japan and the UK. China has become the 
world�s largest user of manufactured fertilisers, and a substantial share has 
ended up in China�s rivers, lakes and groundwater. 

China is not only the world�s second largest producer and consumer of 
pesticides, but is also a very inefficient user of these chemicals. In developed 
countries, according to the OECD, 50-60% of pesticides applied are effectively 
absorbed by crops, but the rate is only 30-40% in China. Again, much of the 
rest makes its way into the mainland�s water supply.  

Animal husbandry is another important source of rural water contamination. 
China is the world�s leading livestock producer, accounting for 49% of global 
pigs, 32% of cattle, 23% of goats and 14% of sheep. Total meat production 
has been rising by 7% per year and accounts for 23% of world output. This 
activity generated 1.9 billion tonnes of excrement in 1999 (don�t ask us how 
this was calculated), which was more than double the amount of industrial 
solid waste produced that year.  

The OECD waded into this mess and concluded that �The majority of the 
livestock excrement flows into the rivers and lakes without treatment or with 
very simple physical treatments. The livestock excrement contains high levels 
of nitrogen and phosphorous and these pollute the water either through direct 
emission, or by rain flow. Nitrates in excrement penetrate into the soil, which 
heavily pollutes the underground water.�  

The big one: Benzene in the Songhua River 
With more than half of China�s 21,000 chemical companies located near the 
Yangtze and Yellow rivers, it was only a matter of time before an accident at 
one of them created an environmental nightmare. But when the big one came 
last winter, it was further north, on the banks of the Songhua River. 

Agricultural pollution 
even harder to control 
than industrial waste 
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On 13 November 2005, a series of explosions at a chemical plant in the 
northeastern city of Jilin sent 100 tonnes of benzene pouring into the 
Songhua River. The plant had only recently been built at a cost of more than 
US$100 million by Jilin Petrochemical, a subsidiary of PetroChina, one of the 
PRC�s largest companies and the major oil and gas producer. The Jilin plant 
produced nitrobenzene, which is used to make aniline, a key ingredient for 
products such as polyurethane foam, agricultural chemicals and explosives. 

The explosion was so large there was no question of a coverup by managers 
of Jilin Petrochemical, who held a press conference later that day. But officials 
in Harbin, downstream from the accident, took a different approach. 
Recognising that a slick of highly toxic chemicals was headed their way, they 
turned off the city�s water supply, then lied about the reason for shutting the 
taps to 9 million people. The city announced the water system would be 
closed for four days to allow for maintenance, denying that the chemical-plant 
explosion was involved. The next day, however, it reversed itself, admitting 
that benzene in the Songhua was the reason for shutting down the water 
supply. The change apparently came about after central-government officials 
arrived on the scene and forced the city to release the facts. 

But the damage was done. Unsure of exactly what had gone wrong, many 
Harbin residents attempted to flee the city. Rail and air tickets were snapped 
up, and stores sold out of bottled water. Adding to the confusion, the city had 
just held an earthquake-response drill, leading many people to believe a real 
earthquake was coming. Thousands decided to sleep outdoors or in their cars 
in sub-freezing temperatures, afraid their apartment buildings would collapse. 
The city government�s credibility was so damaged that many ignored official 
statements that there was no sign of an impending earthquake.  

More disasters sure to follow 
Following the Songhua spill, the minister in charge of SEPA was forced to resign 
and a deputy mayor responsible for environmental protection apparently 
committed suicide. Senior managers at the chemical company, including the 
General Manager and Party Secretary, were sacked, and local fishermen are 
reportedly suing for damages. But these penalties were apparently not stiff 
enough to convince companies that they needed to be more careful: from the 
day after the benzene spill through early April, there were another 76 major 
water-pollution incidents, more than the total for 2005. 

A month after the Jilin explosion, a state-owned smelter in southern 
Guangdong Province dumped a large quantity of cadmium into a river, 
contaminating the water supply for more than 1 million people. Several days 
later, there was another cadmium spill in Hunan Province, followed by the 
discharge of six tonnes of diesel into the Yellow River by a power-generating 
plant. An investigation by SEPA produced a long list of metals and chemical 
companies that were illegally dumping waste directly into rivers and streams 
without even primary treatment. 

Overall, SEPA claims that 90% of China�s industrial wastewater is treated 
before being released. But, as one academic who specialises in water issues 
explained to us, �if you just look at our rivers, you can see that this number is 
fantasy.� SEPA, he said, only monitors large firms, and then they only 
measure the treatment capacity, as opposed to the actual treatment of waste.  

Environmental disaster 
on the Songhua River 
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It is common knowledge, many experts told us, that even those companies 
with treatment facilities rarely use them, because the power-intensive process 
is very expensive to operate and maintain, and because government 
supervision is lax. A recent US government study concluded, �The quality of 
the operation and maintenance is low because of the high wastewater 
treatment costs, low equipment quality, low environmental awareness, spotty 
monitoring by the government, low penalties for environmental violations, 
and poor economic condition of some enterprises.�8 

Wastewater treatment 
It is not just illegal industrial dumping and agricultural runoff that pollutes 
China�s water. The country has only recently begun to make a comprehensive 
effort to treat domestic wastewater before it flows into rivers, streams and 
underground aquifers. As recently as 1996, only 5% of China�s household 
wastewater was treated before it was delivered into the ecosystem. By 2001, 
only 7% of domestic wastewater was treated in the world�s largest city, 
Chongqing (population 31m). 

Today, the best guess is that 22% of urban wastewater is treated. In Harbin, 
a city of 9m, only about one-third of municipal wastewater is treated before 
being discharged into the Songhua River. Henan Province, with a population 
of almost 100m, has only four municipal wastewater treatment plants. 
Shanghai claims to treat 70-75% of its wastewater, but one foreign expert 
familiar with the city�s program told us that only 10% is fully treated, with the 
rest subject only to pre-treatment that removes about 40% of pollutants. 

Fishkill on Miaohu Lake 

Source: Imagine China 

Domestic wastewater 
goes largely untreated 
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The picture is not pretty for most of China�s largest urban areas, where, as of 
2002, less than half of the 660 cities had municipal wastewater-treatment 
plants. The situation is even worse at the hundreds of medium- and small-
sized cities that, according to a 2003 study by the Tianjin University School of 
Environmental Science and Engineering, account for 70% of total municipal 
wastewater discharge. Few of these cities have built any treatment facilities. 
And further down the administrative food chain the problem is worse yet. 
There is almost no wastewater treatment capacity in China�s 36,952 towns 
and villages, which are home to 943 million people.  

Drinking water 
The scarcity of water, pollution and lack of wastewater treatment all 
contribute to a serious drinking water problem in China. About 320 million 
Chinese - a number that is 7% larger than the entire US population - lack 
access to clean drinking water. One-quarter of the world�s population without 
access to clean drinking water lives in China. 

The urban drinking water problem can be divided into two parts. The first is 
treatment of raw water. This is a huge task, given the pollution problems 
described earlier in this report. In Shanghai, for example, 80% of drinking 
water is drawn from the Huangpu River - far upstream from the city, we are 
told - but two billion tonnes of waste is dumped into the river each year. 

When we asked several experts for an assessment of how much of these 
pollutants could be removed by municipal drinking-water-treatment plants, 
we heard a wide range of answers. While all agree bacterial contamination is 
removed, when it comes to industrial pollutants such as heavy metals, a few 
of the experts said only some can be removed by PRC treatment plants, while 
others argued that most industrial pollutants are removed.  

The second part of the urban problem is the pipes. Our experts agree that 
few, if any urban Chinese can turn on their taps and receive safe drinking 
water, because even if clean water leaves the municipal treatment plant, it 
becomes recontaminated as it travels through city and building pipes, a 
problem that would be hugely expensive to fix. (The scale of the pipe problem 
is illustrated by a leak rate that one expert estimates at 30%.) In contrast, 
almost all urban homes in the US and Western Europe have access to clean 
tap water. SEPA reports that of 47 �key national-level cities,� 14 meet less 
than 80% of the national drinking-water standards. Overall, one-quarter of 
PRC cities meet less than 60% of the national drinking-water standards. 
Urban Chinese invariably boil their tap water before drinking it, but while that 
process kills bacteria, it does not remove industrial and agricultural 
contaminants that pose a long-term health threat. 

The problem is, of course, worse in the countryside. The China Center for 
Disease Control (CDC), using somewhat understated language, says that �the 
enforcement of raw water quality standards seems to be relaxed in some 
villages.�9 Most of the 320 million without access to clean water are in rural 
areas, where 63 million drink water with an excessive fluorine content, 2 
million drink water with high arsenic levels, and another 190 million consume 
water with a variety of unspecified �harmful substances.� A 2005 report 
prepared by researchers at the Chinese Academy of Sciences and the 
University of California, Davis, estimates that more than 20 million rural 
residents living in 20,000 villages are using groundwater contaminated by 
industrial runoff.  

About one-quarter of 
Chinese lack access to 
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The public is aware of the problem, and when four million Chinese were polled 
last year, clean drinking water was their top environmental concern. Their 
desire for clean water is so strong that an amazing 98% of those polled 
supported raising taxes to pay for better environmental protection. 

How good is that glass of water? 
To get a better idea of what China is drinking, we arranged for an 
independent lab outside of the country to test tap-water samples from four 
cities: Shanghai, Suzhou, Shenyang and Ningbo. We also tested one sample 
of bottled water that is delivered to many homes in Shanghai. We were quite 
pleased to learn that none of the five samples were found to be contaminated 
by detectable levels of E.coli or other coliform bacteria.  

All four tap-water samples, however, had heterotropic plate counts exceeding 
levels recommended in the US and Canada. HPC is a microbiological test used 
to determine the quality of water in terms of its general bacterial content. The 
Shanghai tap-water sample had an HPC level of 840 colonies per ml, over the 
recommended level of 500. The three other tap samples had HPC levels 
ranging from 1,100 to 3,000. The lab said that all of these problems would be 
eliminated if the water was boiled before drinking - standard practice in all 
mainland homes. The bottled water sample�s HPC count was 480. 

A potentially more serious problem lay in the sample from Shenyang, an 
industrial city in the northeast, which had an abnormally high conductivity 
level. The lab explained that �conductivity is a measure of the ability of an 
aqueous solution to carry an electric current. This ability depends on the 
presence of ions; on their total concentration, mobility, and valence; and on 
the temperature of measurement. Solutions of most inorganic compounds are 
relatively good conductors. Some inorganic compounds such as sodium 
chloride (common salt) do not pose any risk to health. However, if high 
conductivity is due to heavy metals, then there will be a health risk by 
consuming the water.� Additional testing would be needed to determine if 
heavy metals are present in this water supply. 

Appearances can be deceiving  

Source: CLSA Asia-Pacific Markets  
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Paying a hefty price 
Health costs 
China�s citizens have expressed a willingness to pay higher taxes for better 
water because they know that what they drink today may make them sick 
tomorrow. 

Liver-cancer deaths have doubled in China since the 1970s, and the country 
now has the highest rate in the world, a change some attribute to polluted 
rural water sources. A 1999 study found high levels of organic matter, acids, 
alkalis, nitrogen, phosphate, phenols, cyanide, lead, cadmium, mercury and 
bichromate in rural water supplies, with mercury concentrations 45-700% 
above the acceptable standard and lead concentrations 3,600-5,216% higher. 
And a survey this year in Jiangsu Province, which has a high concentration of 
industry, found heavy metals, including mercury, cadmium and lead, in 41% 
of fish species. 

Another 1999 study, by Chinese and US researchers, concluded that �In China 
today approximately 700 million people - over half the population - consume 
drinking water contaminated with levels of animal and human excreta that 
exceed maximum permissible levels by as much as 86% in rural areas and 
28% in urban areas.� Last year, an outbreak of 158 cholera cases in prosperous 
Zhejiang Province was attributed to dirty drinking water. China�s CDC argues 
that these health problems are easily solved, by providing rural people with 
clean drinking water. A recent study in Liaoning Province supported that view: 
providing access to clean water resulted in an 88% fall in the incidence rate of 
enteritis (an inflammation of the small intestine caused by a bacterial or viral 
infection), an 80% drop in dysentery and a 78% decline in hepatitis A cases. 

Providing clean water to more rural Chinese is particularly important given 
that 80% of this population is not covered by medical insurance, and most 
cannot afford medical treatment.  

Economic costs 
In addition to damaging the health of millions of Chinese, water pollution and 
scarcity takes a toll on the PRC economy. 

Industry is certainly paying a price. Even though many firms �save money� by 
avoiding compliance with pollution regulations, water shortages have reduced 
industrial output by an average of US$25 billion per year, and agricultural 
output by US$19 billion per year, according to the government. 

The Communist Party leadership is, however, even more concerned with the 
impact on the countryside. The Party has relied on water, delivered via 
irrigation systems, to maintain food security and reduce rural poverty. A 
failure to continue delivering sufficient water to the nation�s 200 million farm 
families would have huge political and social stability consequences. 

In rural areas, drought affects 20 million hectares (49 million acres) of 
farmland every year, leading to a reduction of 28 billion kilograms (30 million 
tonnes) of grain output annually, according to the Ministry of Water 
Resources. The US Department of Agriculture has warned that failure to stem 
the decline in water availability in China could lower productivity and boost 
world grain prices. The impact could be particularly important on world wheat 
prices, as it takes 1,000 tonnes of water to produce one tonne of wheat. 

Chinese know what they 
drink today may make 
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The bigger impact, however, would be at home in China, where an 
exceptionally high share of crops are grown on irrigated land, and where 
irrigation has been a key tool for boosting farm income. 

About 49% of cultivated land in China is irrigated, compared to 33% in India, 
6% in the US and only 1% in Brazil, according to a 2005 study by Chinese 
and American researchers published in the Australian Journal of Agricultural 
and Resource Economics.  In North China, almost all rice is grown on irrigated 
land, as well as 80% of wheat, 66% of vegetables, 58% of cotton and 49% of 
maize, according to a separate study by some of those same scholars.  

�The PRC government has traditionally relied on irrigation as a method to 
raise rural income. In 2000, government spending on irrigation (US$4bn) 
exceeded the annual budget targeted specifically at poverty reduction and 
was more than 10 times the spending on agricultural research,� according to 
the Australian Journal report.  

Moreover, the Asian Development Bank found that �Irrigated plots generate 
much higher revenues and poorer farmers benefit more than richer ones: 
irrigation increases revenues by 93% in poor areas and 89% in richer areas. 
And since cropping revenues account for 40% of total income in poor areas, 
but only 10% in rich ones, irrigation boosts income by 38% in poor areas, but 
by only 9% in rich areas.� It is easy to see why delivering enough clean water 
for irrigation, at a low price, is both a political and economic imperative for 
the Communist Party. 

The broader cost of water pollution to the mainland economy is more difficult 
to calculate, but is clearly substantial. A number of studies, by scholars in 
China and abroad, have tried to quantify the economic impact of air and 
water pollution, and have reached conclusions that range from losses equal to 
3-12% of GDP annually. A professor at the Chinese Academy of Sciences 
calculated that if adjusted for the cost of pollution, China�s average annual 
GDP growth from 1980 to 2000 would have been 6.8%, rather than the 
official rate of 9.6%, according to The Economist magazine. A researcher in 
the coal mining centre of Shanxi argued that environmental damage and 
natural-resources losses equalled one-third of that province�s GDP in 2002. 

At the bottom end of the estimate range, 3% of GDP was equal to US$68bn, 
based on the official GDP figure for 2005. At the top end of the range - 12% 
of GDP - the pollution price tag was US$271 billion last year. Most studies, 
including those by the Chinese government, estimated that water pollution 
accounted for about one-third of the overall economic losses due to pollution, 
or US$23-90 billion in 2005. 

Social costs 
The Chinese public has noticed that it is increasingly running short of water, 
and that the available water is increasingly polluted. This has led to a rapid 
rise in disputes over water issues, with the number jumping from 16,747 in 
1986 to 58,205 in 2001, and then rising by another 60% to 94,405 in 2004. 
These figures include both intragovernmental disputes (for example, when a 
downstream city complains about waste discharged upstream) as well as 
complaints against companies by the public. 

When faced with abuses such as illegal dumping of toxic waste, Chinese 
citizens are increasingly inclined to take to the streets. According to the 
government, the number of large-scale protests (of 100 or more participants) 

Water is vital to 
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rose from 58,000 in 2003 to 87,000 last year. This is not a sign of general 
discontent with the Communist Party or its top leaders, nor is it a plea for 
rapid political change. Most of those protests were directed at local officials 
accused of corruption or incompetence, and the leading cause was illegal land 
seizures. Anger over industrial contamination of local water supplies was the 
spark that also set off a significant number of those protests. 

Last April, for example, a long-running protest by villagers near Dongyang 
City, in Zhejiang Province, turned violent when the police attempted to 
dismantle roadblocks outside the Zhuxi Industrial Park. Thousands of people 
reportedly attacked police, claiming that the park�s chemical factories had 
polluted the river and groundwater, resulting in still-born babies and birth 
defects.  

A few months later, in a village 180 miles south of Shanghai, 15,000 people 
gathered to protest toxic-waste discharges by a local pharmaceutical 
company. A pitched battle with police ensued, because, as one villager told 
the New York Times, �Our fields won�t produce grain anymore. We don�t dare 
eat food grown from anywhere near here.�  

On the banks of the mighty Yangtze 

Source: CLSA Asia-Pacific Markets 

A rapid rise in the 
number of disputes 
over water issues 



 Section 2: Paying a hefty price Thirsty China
 

Summer 2006 andy.rothman@clsa.com 19 

Also last summer, farmers in the town of Meishan, Zhejiang Province, staged 
a week-long protest against a battery factory accused of dumping lead into 
the local water supply. A year earlier, local officials told those farmers that the 
factory�s wastewater met national standards. This time, after blood tests from 
more than half of 1,300 children showed elevated lead levels, the farmers 
clashed with police and set fire to the factory. 

In April, 200 villagers stormed three factories and a water treatment plant, 
charging the factories with polluting the local water supply. The owner of one 
of the factories told the South China Morning Post that his leather business 
suffered about US$125,000 in damage, and that although local officials and 
police were on the scene, �nobody stepped in to stop the villagers.� 

Police used tear gas to break up another April 2006 protest, in Guangdong 
Province, after local officials tore down what they claimed were illegal 
irrigation dikes. Farmers told the Washington Post that the dikes, which were 
constructed with about US$100,000 they raised through donations, were 
necessary because their village lies so far downstream that the local river is 
often dry by the time it reaches them. 

The number of protests, over water and other disputes, have increased for 
two reasons. First, the introduction of market-based transactions, particularly 
land sales and commercial/industrial land development, has created a very 
tempting and lucrative target for unscrupulous local officials. And, because 
these disputes are over increasingly high-value transactions, there is more 
incentive for aggrieved citizens to complain, and to do so as loudly as 
necessary to get attention from higher levels of government. 

The number of protests has also increased because the Communist Party 
leadership under President Hu Jintao and Premier Wen Jiabao has encouraged 
limited-scale public demonstrations as a way to uncover and control local 
corruption. Wen has acknowledged that corruption �weakens the governance 
base and capability of the Party,� and that �at stake in the counter-corruption 
struggle is the very survival of our Party and our country.� 

Wen has also made clear that while China has undergone enormous change 
since Mao�s day, one thing remains constant. �China�s problems are rural 
problems,� Mao said, �and rural problems are land problems.� Wen agrees, 
saying recently that �The core issue concerning Chinese farmers falls on the 
land issue.�  

Premier Wen has tried to distance the Party leadership from the corrupt and 
incompetent actions of local officials, in an effort to persuade farmers to aim 
their discontent and demonstrations at those officials, rather than at Beijing. 
One of his tactics has been to quietly encourage farmers to mount small-
scale, peaceful protests if they feel local officials have not responded to 
legitimate complaints about land seizures, arbitrary taxation or pollution. The 
message is that the Party leadership does not condone local corruption, but 
has difficulty uncovering and controlling it. The leadership has suggested that 
if farmers can bring cases to Beijing�s attention, then the problems can be 
dealt with. The hope is that this will reassure farmers that the Party continues 
to protect and serve their interests.  

This strategy does, however, entail significant risk for the Party leadership. 
Wen probably recalls that Mao wrote that while farmers are �the true friends� 
of the revolution, they also have the ability to rise up in a manner �so 
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extraordinarily swift and violent that no power, however great, will be able to 
suppress it.� Preventing another rural revolution will require the leadership to 
take clear steps to help farmers, which is why in recent years Hu and Wen 
have abolished agricultural taxes, passed a law to protect farmers� land 
rights, forced firms to pay backwages to migrant workers, and why Wen 
recently pledged to ensure that �land transfer revenues should be mainly paid 
to the farmers affected.�  

Encouraging small-scale, local demonstrations is one tactic Hu and Wen are 
using to persuade farmers that today�s Communist Party intends to be 
responsive to rural problems. And maintaining rural support for the Party is 
also a key reason that the leadership has decided now is the time to crack 
down on water pollution. 

Party populism 
Recognising that pollution is a concern for many Chinese, the Communist 
Party has taken an increasingly populist approach to the problem. In a 2000 
survey of 3,000 urban Chinese, the environment was cited as the top 
concern, followed by unemployment, education, social stability and crime. In 
a 2005 poll of four million people, 96% said China faces a water crisis. And, 
as we illustrated earlier, thousands of farmers have taken to the streets when 
their water has been polluted. 

The World Bank believes that these public complaints have been �a powerful 
independent force for environmental improvements� and that �China�s 
environmental authorities respond to a very large number of complaints each 
year, absorbing much of their inspectors� available time.� And the Party�s 
populist strategy for managing pollution problems also includes expanded 
political space for non-governmental organisations (NGOs) with an 
environmental agenda. 

Political space For NGOs 
One Chinese environmental activist told us the mainland�s rules and 
regulations are �basically ok, but we can�t just wait for the government to 
enforce them. NGOs can make progress on behalf of the people.� He believes 
while the government is still suspicious of environmental NGOs, the 
leadership also understand that these groups serve a useful purpose. 

The PRC has tightly controlled the formation of groups not under the Party�s 
control, in fields from politics to religion to labour unions. But, in 1994, the 
government sanctioned the first environmental NGO, Friends of Nature. Now, 
there are more than 60 such groups registered with the Ministry of Civil 
Affairs, and student-run environmental groups are on 176 campuses in 26 
provinces, according to Jennifer Turner. Writing in the Harvard Asia Quarterly, 
Turner explains that �Openness to �green activism� stems from the Chinese 
government�s realization that without help it cannot halt the country�s 
environmental problems, which ultimately could threaten economic growth.� 

International NGOs like the World Wide Fund for Nature (formerly the World 
Wildlife Fund), Greenpeace and the Jane Goodall Institute are also active in 
China. Both the foreign and domestic groups typically �avoid confrontational 
methods and adopt approaches that encourage learning, cooperation and 
participation... Although some organisations are edging their way into more 
contentious areas, the general tendency has been to shy away from radical 
issues and tactics,� according to Columbia University professor Yang Guobin. 
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Yang has high hopes for environmental NGOs, arguing in a recent article in 
The China Quarterly that �The development of ENGOs may shape Chinese 
politics in the long run. Their efforts to deal with environmental problems 
through the use of non-confrontational, boundary-spanning or legal action 
may gradually push back political boundaries and induce changes in the 
relationship between state and citizens and between state and non-state 
organisations. They open up channels (albeit limited) for citizens to 
participate directly in political processes.� 

One of the most interesting NGOs is the Center for Legal Assistance to 
Pollution Victims, run by Wang Canfa, a law professor at the China University 
of Political Science and Law.  

Wang, whose cheerful demeanour belies the intensity with which he pursues 
polluters, says his mission is to raise public consciousness, protect the rights 
of the rural poor, and promote effective enforcement of environmental laws. 
His NGO runs a telephone hotline which dispenses free legal advice to almost 
10,000 callers annually. Wang has helped farmers take 79 of the most difficult 
water pollution cases to court, and won a third of the judgments. He has also 
trained over 200 lawyers and 170 judges in environmental law. 

Tuotuo River, source of the Yangtze 

Source: Green River 
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The central government allows his and other environmental NGOs to operate 
because the environment is not seen as a politically sensitive issue, according 
to Wang. However, he noted with a grin, local governments are not big fans of 
his work. 

Wang believes the central government�s attitude towards the environment has 
changed considerably since late 2005, with a much greater emphasis on 
limiting the ecological damage from economic growth. He attributes this 
change to a rising standard of living and new awareness of the potential 
economic impact of China�s water shortage.  

Even in the countryside, Wang said, there is much less of an interest in 
growth at all costs. When pollution victims sue a company that is a major 
local employer, most of the victim�s neighbours will support the suit, even if it 
targets an important local employer. He cited as an example a town in Fujian 
Province, where a chemical factory thought it could get away with dumping 
untreated sewage into the local river because it contributes one-quarter of 
the local tax revenue. But after the river was heavily polluted, 1,721 local 
farmers joined a lawsuit aimed at shutting down the factory. 

Central government does 
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Solutions to avert a crisis 
Now that we have detailed the problem, we turn to what the Chinese 
government is doing, and should be doing, to avert a water crisis which would 
threaten social stability and economic growth. Then, in the final section of this 
report, we discuss the impact of those steps on the investment environment. 

Party leadership attitude adjustment 
The single most important change needed for China to better manage its 
limited water resources is a change in the Communist Party leadership�s 
attitude towards the environment. 

�Over the past 20 years in China, there has been a single-minded focus on 
economic growth with the belief that economic growth can solve all problems,� 
the deputy director of SEPA acknowledged a couple of years ago. �But this has 
left environmental protection badly behind.�  

There are, however, significant signs that the leadership has changed its 
thinking. �In the past, in terms of environmental protection, we were very 
passive,� the new SEPA minister, Zhou Shengxian, said in March. �Now,� Zhou 
claims, �there has been a U-turn. Facts have proved that prosperity at the 
expense of the environment is very superficial and very weak. It's only 
delaying disaster.� 

Ma Jun, an environmental activist, consultant and author of �China�s Water 
Crisis,� has been very critical of the Party�s past approach to pollution, but 
believes there has now been �a sea change.� The current Party leadership, Ma 
says, has clearly abandoned Mao�s concept of �conquering nature� and is 
committed to raising the level of environmental protection. Two of Hu Jintao�s 
most important political campaigns are designed in part to promote a better 
balance between economic growth and environmental sustainability. 

As we explained in our May 2005 report, China�s Communist Party: 
Sharpening the tools, President Hu has been encouraging the development of 
a �harmonious society,� which he says will �strike a fine balance between 
reform, development and stability.� One of the Party�s spin doctors, we wrote 
last year, added that �The essence of a harmonious society is affluence,� with 
the objective of taking China �from being moderately well-off to being well-off 
and affluent; from having big gaps in income to narrowing gaps, from dealing 
with poverty to eliminating poverty... [and] to raise the quality of the 
environment in order to realize sustainable development.� Activist Ma Jun 
believes that through this political slogan, Hu and Wen have embraced the 
concept of man living harmoniously with nature. 

Ma also believes a second Hu campaign, to promote the �scientific 
development concept,� reflects a new awareness of the environment at the 
Party�s senior level. This campaign, he says, is in part an effort to balance the 
pace of economic growth with the quality of growth and its environmental 
impact. According to a commentary in the official People�s Daily when the 
�scientific development� campaign was launched, �At first glance, growth 
seems equal to development, but in fact [it] is not.� 

More recently, in April, Premier Wen acknowledged that �environmental 
protection has become the weakest aspect in social and economic 
development.� 
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It is possible that the Party has now reached a tipping point in its attitude 
towards the environment, triggered by the Songhua River disaster described 
in the first section of this report. The November 2005 benzene spill in the 
Songhua, possibly the worst environmental accident in PRC history, may have 
had the same impact on Chinese environmental awareness as the 1969 fire 
on the Cuyahoga River had on Americans.  

The Cuyahoga, which runs through northeastern Ohio, had burst into flames a 
number of times, but the June 1969 fire garnered huge media attention and 
made Cleveland, on the banks of the river, a national joke. Time magazine 
then described the Cuyahoga as a river that �oozes rather than flows� and in 
which a person �does not drown, but decays.� The picture of a major river 
burning out of control led to passage of the landmark Clean Water Act, as well 
as the creation of federal and state Environmental Protection Agencies.  

Since the Songhua spill, which will cost more than US$1 billion to clean up, 
Chinese officials have certainly been talking more about pollution. The 11th 
Five Year Plan, approved in March 2006, sets a target of reducing pollution 
discharges by 10% by 2010. In February, SEPA and the Ministry of 
Supervison announced a joint plan to punish local officials who �pay too much 
attention to economic development and too little attention to environmental 
protection.� The official Xinhua news agency said fighting corruption is a key 
part of combating pollution, because of �rampant graft during the process 
required by the country�s Environmental Impact Assessment Law.� 

The government wasted no time in finding a case to show it is serious about 
this new effort. In March, several local environmental-protection officials were 
sacked for allowing 29 paper factories to dump untreated waste into 
Baiyangdian Lake, about 100 miles southwest of Beijing. The pollution killed 
more than US$1 million worth of fish and damaged an important wetland 
habitat for migratory birds. 

The government also took the unusual step of forcing two paper producers to 
pay compensation of almost US$300,000 to the Baotou City Water Supply 
Company. Untreated wastewater dumped by the papermakers into the Yellow 
River required the water company to stop intake of water from the river for 
five days. The settlement, which was publicised widely in the official media, 
was believed to be the first of its kind. 

And as of February, for the first time in China, industrial and commercial 
developers are required to make available to the public and NGOs accurate 
reports on the potential environmental impact of all new projects. SEPA will 
then consider public comments before deciding whether to approve a project. 
This is one of the few regulatory processes in China that includes a formal 
public-participation requirement. Moving quickly to demonstrate the new 
provision has teeth, SEPA announced that in the first quarter of 2006 it 
blocked or suspended construction of 44 industrial projects valued at more 
than US$18 billion as they did not meet national standards or because the 
projects had not been subject to the public-hearing process. The government 
also announced in February a ban on the transport of highly toxic chemicals 
on the Huangpu River, the main source of Shanghai�s drinking water. 

Despite all of this talk and action, none of the experts we consulted believe 
that the Party leadership is prepared to sacrifice economic growth and job 
creation for the sake of cleaner rivers and skies. Like all governments, China�s 
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is trying to strike a balance, but the scales still seem tipped towards economic 
growth. The new SEPA minister says the Party is �aiming for achieving 
coordinated economic social development and environmental protection while 
putting emphasis on environmental protection.� China can�t halt development 
to protect the environment, �yet we cannot be lenient on those polluters.� 

The Communist Party appears ready to enforce China�s pollution laws, but it is 
not yet clear just how aggressively it will move. 

Legal and regulatory reform 
If the Party leadership does commit itself to a serious effort to clean up 
China�s water, it has the advantage of starting with a fairly good set of laws 
and regulations already on the books. 

A water-pollution-prevention law was enacted in 2000, and was bolstered in 
2002 by the Water Resource Law, which introduced market mechanisms in 
the water supply and wastewater treatment sectors. 

The world�s highest-elevation marshland  

Source: Green River 
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A wastewater levy was enacted in 2002, followed by a 2003 regulation that 
raised the level of penalties for polluters. 

The 2003 Environmental Impact Assessment Law requires assessments and 
SEPA approval before new construction projects can begin, and now includes 
the public participation process described above.  

There are, however, two areas where the laws and regulations can be 
improved. The first would be to eliminate the conflicts between laws 
administered by SEPA and the Ministry of Water Resources (MWR). The water 
law, monitored by MWR, has provisions which conflict with the water pollution 
control law implemented by SEPA, and there are similar conflicts between the 
planning regulations issued by both agencies. A comprehensive, national 
pollution and water resources law would clear up this problem and allow for 
stricter enforcement. 

A second problem is the lack of clear definitions of terms in the pollution 
control laws, which leaves loopholes for polluters. But, Benjamin van Rooij, 
who tracks China�s pollution control efforts from the law faculty at Leiden 
University, says that �Since 2000, the central government has begun to make 
pollution rules clearer and stricter, reducing the level of discretion that local 
enforcement agents have in making sanction decisions.�  

Bureaucratic reform 
The existing laws and regulations may not be a serious problem, but 
enforcement of those rules is a huge obstacle to controlling pollution and 
managing water resources. 

The problems are many, and they start at the top, with no single agency 
having overall responsibility for water issues. 

The list of departments that are involved is long: 

! Ministry of Water Resources: Surface and groundwater, flood control, 
urban water and wastewater, drought prevention, irrigation. 

! Ministry of Construction: Treatment plants. 

! National Development and Reform Commission: Planning and 
approval for major projects. 

! State Environmental Protection Administration: Pollution monitoring 
and environmental impact assessments. 

! Ministry of Finance: Budget approval. 

! Ministry of Land Resources: Groundwater extraction and monitoring. 

! Ministry of Health: Water-related disease control. 

! Ministry of Agriculture: Protection of fish. 

! State Forest Administration: Responsible for forests protecting upper 
watersheds. 

Each of these agencies has its own institutional priorities and must fight for 
its own budget and political power, leaving limited opportunities for 
meaningful interagency coordination. 

Need for a comprehensive 
national pollution and 
water-resources law 
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And, since many of the worst polluters are state-owned companies, different 
arms of the government can be in conflicting roles. The government is the 
regulator, but state firms may be fined or government officials held criminally 
responsible if they were negligent or covered up a spill. This problem is 
compounded by the lack of an independent judicial system.10 

The lack of effective top-down management of water resources and pollution 
control leaves local governments responsible for looking after their own 
interests - which often conflict with the interests of their neighbours. �We 
have supplied [Beijing and Tianjin] with clean water and shielded them from 
sandstorms,� complained an official from nearby Hebei Province. �Beijing and 
Tianjin take a lot from us, but give us very little back. In building the new 
socialist countryside, the central government should support us. They should 
give us compensation.� Without effective top-down management, enforcement 
of pollution controls by wealthier cities and provinces could simply lead 
polluters to relocate to poorer parts of the country. 

In addition to creating a more streamlined bureaucratic approach to 
managing these issues, the Communist Party should also strengthen the 
agency charged with leading the anti-pollution campaign. SEPA is seriously 
understaffed and underfunded, particularly when compared to its American 
counterpart, the US Environmental Protection Agency. SEPA has less than 300 
staff, while the US EPA has more than 17,000. A Chinese environmental 
activist recently told the Financial Times that SEPA�s budget is US$38m, while 
US EPA has US$6 billion at its disposal. 

The EPB problem 
The Party should also grant SEPA direct authority over the 10,000 local 
Environmental Protection Bureaus (EPBs), supervision stations and research 
institutes that are now charged with protecting the nation�s rivers. 

While nominally under the direction of the national-level SEPA, the local EPBs 
are under local control. Local governments provide their local EPB with 
�virtually all of their support, including their budgets, career advancement, 
number of personnel, and resources such as cars, office buildings, and 
employee housing,� Elizabeth Economy reported in her recent book, The River 
Runs Black: The Environmental Challenge to China�s Future. This leaves the 
enforcer of national pollution-control regulations dependent upon the support 
of local officials who are often more concerned about economic growth than 
about the safety of their city or town�s water supply. If an EPB wants to shut a 
polluting factory, it must first obtain permission from local officials who may 
be dependent on jobs and tax revenue generated by the same factory. 

In a new study of the effectiveness of EPBs, Benjamin van Rooij notes that 
these organisations �have always been weak institutions with little funding,� 
and that they have rarely been effective, because �lax enforcement is rooted 
in conflicts of interests, between national regulation and local stakeholders. 
As a result, law lacks local legitimacy and local actors resist enforcement.� 

In a forthcoming issue of the journal, Development and Change, van Rooij 
describes a case in Yunnan Province where, in 2003, several small chemical 
factories were discharging wastewater with high acid levels. The local river 
water became so acidic that further downstream the metal turbines of China�s 
oldest hydraulic power station corroded and could no longer be used. A few 
miles farther down the river, the province�s largest factory, a steel mill, had to 

Local environmental 
bureaus at the mercy 
of local governments 
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halt production because it could not use the river water. Management from 
the power station and steel mill complained to the government and prompted 
the national media to report the story, but it took a year for the local EPB just 
to gather evidence of the pollution violations.  

Van Rooij explains that a long chain of interdependencies, from the mines to 
the chemical factories to the fertiliser plants and the local farmers who 
provide cheap labour, as well as the tax revenue generated for local 
governments, results in a wide range of people in the area who �do not 
support strict enforcement of environmental regulation, as they fear that this 
will break the phosphor chain of interdependencies and harm their interests.� 
His study concludes, not surprisingly, that �when in a certain locality much of 
the income is directly and indirectly related to polluting activities, and when 
there are insufficient alternative sources of income available, few of the local 
actors involved will favour strict environmental enforcement.� 

Van Rooij admits that �lacking alternatives to provide clean livelihoods, there 
is a logic to local protectionism.� But this logic, of course, is not economically 
or ecologically sound over the long term, either for the locality or for its 
downstream neighbours. The false logic of protecting local polluters will only 
be abandoned when the Party provides the national SEPA with real control 
over the local EPBs, cutting out local officials who are only interested in their 
own city�s short-term economic gain, often at the expense of their 
downstream neighbours. 

Huolonggou Nature Reserve 

Source: Green River 
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Stakeholder-based river management 
Restoring polluted rivers and then preserving water quality, while 
maximising the economic and social benefits derived from water resources, 
often requires complex tradeoffs among a diverse group of stakeholders. In 
addition to strengthening central government-driven pollution enforcement, 
China should also create integrated river-basin management authorities with 
the power to make binding decisions on issues such as water quality 
standards and water use. 

These authorities should include representatives of all stakeholders in each 
river basin: local and provincial governments, industry, the scientific 
community, as well as the public and NGOs. River-basin management 
institutions operate effectively around the world, and those experiences can 
be applied in China. Providing a greatly expanded role for public and NGO 
participation will be critical to the success of such stakeholder-based groups. 

Raising water-use efficiency 
Agriculture 
Water is used inefficiently by agriculture, industries and households in China, 
so it is important that the Communist Party take steps to make the most of 
the nation�s limited supply by raising efficiency. The starting point should be 
agriculture, which accounts for 65% of total freshwater consumption. 

Irrigation in China is exceptionally inefficient, with only about 45% of applied 
water actually used by crops. The balance is wasted, via leaky drainage 
systems and old, poorly maintained irrigation equipment. Given that about 
49% of China�s cultivated land is irrigated, those leaks add up to a huge 
amount of wasted water. In 2004, 197 billion m³ of water was lost to 
inefficient irrigation, an amount equal to more than one-third of total PRC 
water consumption, and more than six times the annual freshwater 
withdrawals in France, and twice the annual consumption in Japan. 

China cannot cut back significantly on the amount of land irrigated - it needs 
the food, and, as we explained earlier, irrigation is an important tool for raising 
rural income - but it can raise the efficiency of water use in the countryside. 

The simplest way to raise efficiency would be to raise prices, as farmers are 
now provided with water at such a low price that there is no incentive to 
avoid waste. Until 1985, farmers paid nothing for water, and even after many 
rounds of price hikes, water for agricultural use remains almost free. The 
current average price of Rmb0.07/m³ (US$0.009/m³) is �appallingly low,� 
according to Dr Richard Hardiman, a water expert with the European 
Commission Delegation in Beijing. And, he adds, in many parts of the 
country, even that low fee is not collected from farmers. The price of water is 
so low that when 1,200 farmers across the country were surveyed, fewer 
than 20% could tell the enumerators the price they paid. �Water has been 
used largely as a free resource,� concluded a recent OECD survey of Chinese 
agricultural policy. 

Pilot projects have established the obvious, that higher prices will result in 
reduced water consumption. In Ningxia, one of the poorest provinces, a 
doubling of the price resulted in a savings of 600 million m³ of water in just 
the first year. The political reality is, however, that the Party will not raise 
agricultural water prices anytime in the near future, as this would run counter 
to their intensive efforts to boost rural incomes. When, for example, the Party 

Tackling inefficient water 
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was forced to raise retail diesel prices by 9% in March, subsidies were 
boosted so that farmers, the largest diesel-consuming population, would not 
be affected.  

Even if prices are not raised, farmers can be encouraged to use water more 
efficiently via other methods. First, would be to change the method of 
calculating water fees. The current system usually entails a flat fee based on 
the amount of land farmed, not the amount of water used, which is a 
disincentive to save water. 

Second, if prices will not be raised by a significant amount, the government 
should pay for the improvement of rural drainage ditches and the 
installation of more efficient irrigation systems. This would be a fair 
expenditure of largely-urban based tax revenue, as the urban population 
benefits by paying less for food (and by the public good of a better-
managed water supply). 

A third option would be to give farmers saleable rights to water, which would 
establish market prices for the commodity, but given the reluctance of the 
Party to provide farmers with saleable land rights, this is another very low-
probability choice. 

Industry 
Industry accounts for 22% of China�s water consumption, and here there is 
room to raise both prices and efficiency. 

China consumes an average of 465 m³ of water for each Rmb10,000 
(US$1,200) of GDP, which, according to Urandaline Investments, a 
consultancy, is four times higher than the global average. China�s water 
consumption per unit of GDP is six times higher than in South Korea and 
nearly 10 times as much as in Japan, calculates Vaclav Smil, a professor in 
the Faculty of Environment at the University of Manitoba.  

Urandaline has looked at the operations of China�s thermal-power plants, 
textile, petroleum and paper industries, and believes that each could make 
substantial reductions in the amount of water they consume - if they are 
given a financial incentive to do so. 

Mainland paper producers, for example, consume about 400-500 tonnes of 
water to produce one tonne of paper, compared to consumption of less than 
200 tonnes of water in OECD countries. The largest Chinese steel mills use 
about 60% more water to produce a tonne of steel than the average in the 
US, Japan and Germany, while water consumption by smaller PRC mills is as 
much as five times higher than in those developed countries. 

Raising prices for industrial water users is far less politically problematic than 
raising rates for rural consumers, and the Party appears committed in 
principle to doing so: industrial water rates in the parched north are about 
twice that in the wetter south.  

These prices probably capture the basic cost of delivering water to factories, 
but not the scarcity value of water, and the Party should continue to push up 
industrial water prices to promote the adoption of more efficient production 
technologies and to discourage waste. 

Industry offers room to 
raise prices and efficiency 
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Cities 
Residential water consumption, although only 13% of the total, is another 
sector where significant savings can be attained via higher prices and 
investment in leaky infrastructure. 

As we noted earlier in this report, as much as 30% of the water delivered 
through municipal drinking-water systems is lost to leaks. This is equal to 19 
billion m³ of water, or the annual freshwater consumption of Peru. With the 
appropriate level of investment to repair the urban-water delivery 
infrastructure, the loss rate could be cut in half, to a rate considered 
acceptable by water companies in developed countries.  

The Communist Party appears committed to raising water prices for domestic 
users, as well as for industrial consumers, and prices have already gone up 
significantly in recent years. This is an important step, because, according to 
Ma Jun, Australia, Canada, Israel and the US have demonstrated that for 
every 10% hike in prices, residents cut demand by 3%. 

A source of the Yellow and Yangtze rivers  

Source: Green River 

Cities need higher prices 
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Since 1998, drinking water charges in PRC cities have risen by an average 
annual growth rate of 16%. Beijing boosted prices by 37% last year, and in 
January, Guangzhou raised its rates by 47%. Nevertheless, water prices in 
China are far less than they are in many other countries (see table below). 

The government has already warned its citizens that additional rate increases 
are coming, mainly to pay for increased wastewater treatment. The National 
Development and Reform Commission (NDRC) announced in March that more 
than 100 cities have yet to levy any fees to pay for wastewater processing, 
and that in most other cities the current fee levels are too low, and do not 
come close to covering the cost of sewage treatment. The NDRC is pushing 
those cities to raise their rates. 

Additional price increases for household water use will lead to reduced 
consumption and raise funds for wastewater treatment, and these hikes are 
politically tolerable, given the relatively low impact on household budgets and 
the rapid increase in urban disposable income over the last several years.  

Build more wastewater and drinking-water treatment plants 
The government has pledged to provide clean drinking water to an additional 
100 million rural people between now and the end of the decade, and to 
improve the level of wastewater treatment in urban areas. These will be 
expensive goals to meet, but are very worthwhile. 

The drinking-water problem is relatively straightforward: given the dismal 
state of most rural government finances, the Party will have to commit central 
government funds to paying for the new infrastructure, and may also have to 
subsidise the operating cost, depending on the level of poverty in each area. 
As incomes rise, drinking-water charges can be raised to cover an increasing 
share of the operating cost, eventually to include the scarcity value of water. 

Wastewater is a bit more complicated, because of the free-rider problem. 
While everyone in China would benefit from cleaner rivers, lakes and 
groundwater, that benefit is not necessarily significant enough for everyone to 
notice, and to be willing to pay for the improvement. The free-rider problem 
is most acute when it comes to water pollution, as people living just upstream 
from the source of pollution may feel that there is no personal benefit to them 
paying for more wastewater treatment. These people may prefer to be a free 
rider on the water-pollution-control payments made by those living 
downstream, who can see a more immediate benefit to their actions. 

Water price comparisons 

 (US$/tonne)

OECD average 1.36

World average 1.33

Japan 1.03

Hong Kong 0.98

Singapore 0.90

Beijing 0.46

China urban average 0.26

Malaysia 0.15

Shanghai 0.13

Shenzhen 0.09

Dongguan 0.05

Source: CLSA Asia-Pacific Markets 
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This is more than a theoretical problem in China, where the central 
government plays a relatively relaxed role in promoting the logic of collective 
action. Basically, it is every city for themselves when it comes to pollution 
control, and the result is that the upstream free riders pay very little. One 
academic who studies this issue told us that wastewater-treatment charges 
levied by upstream cities in western and central China are invariably much 
lower than charges in downstream cities along the coast.  

The central government should step in and require local governments to 
install and effectively operate a standard level of wastewater treatment, 
which would then force those governments to charge a fee high enough to 
cover the cost of the treatment, rather than free riding on their downstream 
neighbours.  

In cities and towns were there is insufficient local financial capacity, the 
Ministry of Construction should be tasked to pay for the installation of new 
wastewater treatment capacity, under the principle of the central government 
paying for a collective good out of general revenue. This is an expensive, but 
necessary step. The Construction Ministry has estimated that it will cost 
US$37 billion to double the currently low level (22%) of urban wastewater 
treatment over the next five years. 

Encourage foreign investment 
The central government would like local governments to move quickly to build 
new wastewater and drinking-water treatment capacity, but this is not likely 
to happen. Local governments are, for the reasons outlined above, often 
reluctant to spend money for this purpose, and, in many cases, local 
governments just do not have the funds. 

China�s fiscal system is highly decentralised, with local government spending 
accounting for 77% of total government expenditures. This is a much higher 
level of decentralisation than in most developed countries, and higher than in 
large emerging economies, including Russia. And, since local government 
revenue-raising is tightly controlled by Beijing, the result is that many locals 
are operating in the red. In 2004, local government debts totalled more than 
US$125bn, equal to about 8% of China�s official GDP. 

Many cities are turning to foreign investors, with the hope that they will build 
new water plants or buy existing facilities, but regulatory and pricing 
problems have dampened foreign enthusiasm. Only two companies have 
made large investments in the sector, Suez and Veolia. In 1998, Veolia won 
China�s first build, operate and transfer (BOT) drinking-water contract, in 
Chengdu, and today the company has a total of 18 contracts. Suez has 19 
joint-venture water projects, but for both firms, their China business is a very 
small part of their global operations. Veolia�s China water business, for 
example, generates annual revenue of US$300m, compared to global revenue 
of about US$33 billion. 

Foreign participation has been limited in part because such investments are 
�at moderate to high risk until a suitable legal framework is put in place,� 
according to the EC�s Hardiman. But the fundamental problem is the low price 
of water, and low wastewater treatment levies. Michael Komisaroff, at 
Urandaline, says that �irrational pricing for wastewater treatment means most 
plant operators are losing money with every tonne of water they treat.� 

Many cities are turning 
to foreign buyers, but 
with limited success 
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�Tariffs have always been an issue that frustrates investors and puts them in a 
weaker position,� according to the Asian Development Bank. �In general, the 
government will not promise to allow tariff increases even where there is a 
clear need. In other words, the government has full control over tariffs from 
its setting to adjusting. Even when the government agrees that the investors 
will be compensated in case the tariff increase is blocked by the government, 
the investors still, to a certain extent, take a risk because of concerns over 
the ability to enforce such arrangements. There are examples of breaches of 
concession contracts by local or provincial governments because they are 
incapable of paying or simply do not want to pay.�  

South-north diversion 
A discussion of China�s plans to better manage its water resources would not 
be complete without mention of one of the most ambitious infrastructure 
projects it has ever undertaken, the South-North Water Diversion Project.  

First proposed by Mao in 1952, construction of the project began in late 2002. 
By 2050 it is intended to divert 44.8 billion m³ of water annually from the 
Yangtze to northern China, at an estimated cost of more than US$60 billion. 

Three routes of South-North Water Diversion Project 

Source: CLSA Asia-Pacific Markets  
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The project includes three diversion channels, each about 1,300 kilometres 
long. The eastern route will supply water to Shandong Province by 2007, and 
the central route to Henan and Hebei, Beijing and Tianjin by 2010. 
Construction on the western route will not begin until 2010. 

The project has many critics, who worry about the relocation of 400,000 
people (in comparison, 1.1 million lost their homes to the Three Gorges 
Project) and the potential for environmental damage along the route. Most 
experts believe the high construction cost and low price of water will leave 
the project commercially unviable, but it is clear that the Party believes it to 
be a politically necessary way to satisfy northern China�s thirst. 

Yalong River, which flows into the Yangtze  

Source: Green River

A 50-year-old proposal is 
slowly coming to fruition 
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Impact on the investment environment 
China�s water shortage and water-pollution problems, as well as the steps 
taken by the government and companies to manage those problems, will 
have an increasingly significant impact on the PRC investment environment.  

We believe the Communist Party leadership now understands the importance 
of more efficiently managing China�s scarce water resources and, more 
significantly, the importance of enforcing pollution-control laws. The Party�s 
motivations are straightforward: 

! Populist response to an increase in water-related disputes and protests. 

! Populist response to demands for clean water and reduced pollution by the 
nation�s new middle class (which we estimate to consist of 50-60 million 
urban households, or a population about the size of Japan�s). 

! Recognition that water scarcity and pollution causes substantial losses to 
industrial and agricultural output. 

! Understanding that forcing firms to pay the real cost of their water 
consumption and wastewater treatment will promote the closure of China�s 
most marginal producers, leading to consolidation of many industrial 
sectors. Limiting the ability of firms to cheat on pollution rules will 
eliminate the huge disincentive to investing in pollution-control technology 
and water-conserving processes that Chinese manufacturers now face. 

China�s water problems have been increasingly apparent for several years, 
but we believe that November�s disaster on the Songhua River will be a 
turning point for the Chinese Communist Party on the scale of the US 
response to the 1969 fires on the Cuyahoga River.  

Fixed-asset investment 
In this report, we have described China�s water problems and suggested 
solutions, most of which require substantial new construction. We have also 
described the government�s objectives to reduce industrial water pollution, 
double the urban wastewater-treatment capacity, and provide 100 million 
farmers with clean drinking water. Meeting these goals will require major 
government investment over the coming five years, and is just one of the 
reasons we expect overall fixed-asset investment (FAI) to remain strong, 
countering most of the impact from slower corporate investment due to 
declining profitability.  

Water, of course, is not the only reason we expect the growth rate of FAI to 
slow only slightly. But solving water problems is part of the commitment the 
Party leadership has made to tackle rural poverty and the growing wealth gap 
between the east coast and the rest of the country.  

The growing gap between urban and rural standards of living is important 
because of the sheer numbers involved: China has 800 million rural residents. 
This gap also strikes at the historical legitimacy of the Party, which won 
control of the country in 1949 on the back of peasant support.  

Rural poverty remains a significant problem. About 160m Chinese survive on 
less than one dollar per day, and nearly one-third of children in China�s poor 
rural regions are malnourished, compared to only 1% in cities. One measure 
of continuing rural poverty is that in 2000, biological matter (straw and wood) 
accounted for 58% of rural residential energy consumption, with electricity 

Water problems will have 
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taking only an 8% share. Some 20 million rural Chinese - a population the 
size of Australia, or the state of Texas - have no access to the power grid. 
Urban-rural inequality has always existed in China, but what is striking, and 
most worrying to Party leaders, is that the gap has been widening in recent 
years. 

The central government�s approach to this problem includes two policies 
which require a sustained increase in FAI in central and western China. The 
first policy is to encourage tens of millions of farming households to move off 
their land into new towns and cities, to take advantage of the strong 
association between urbanisation and income growth. China still has a 
relatively high share of total employment in agriculture (48%), compared to 
other countries at a similar stage of development.  

The second policy is simply to build out the infrastructure in central and 
western provinces, everything from farm-to-market roads, housing, schools, 
water and power transmission. Beijing clearly has the political determination 
to do this, as well as the money to make it happen. The fiscal deficit last year 
equalled only 1.6% of GDP and has been shrinking. Tax revenue rose by 20% 
last year and 26% in 2004.  

We are therefore confident that the government will spend whatever it takes 
to keep FAI from cooling off by more than a small amount, to promote 
urbanisation as a way to raise rural income, to create infrastructure 
construction jobs as a means to reduce unemployment, and to begin to solve 
the water problems that threaten economic growth, health and social stability. 

Corporate risk 
On a more micro level, the Party�s increasing focus on water pollution 
represents a significant risk for firms in the sectors that produce the most 
industrial wastewater. The risks include higher capital expenditure to add 
waste-treatment capacity; higher operating costs, both because the price of 
water will rise and, more importantly, because running treatment plants, 
which are power-hungry, is expensive; and potential civil and criminal 
liabilities for evading pollution control regulations. The sectors most at risk 
are easy to identify. The industries in the table below were responsible for the 
largest share of industrial wastewater discharge in China in 2004. 

Following last November�s benzene disaster on the Songhua River, the Party 
appears energised to force companies to comply with water-pollution rules, or 
face steep penalties. SEPA, presumably with the Party leadership�s backing, 
has been more aggressively pursuing offending firms this year. The agency 
has, for example, launched what it terms a �comprehensive national review� of 
chemical and petrochemical plants near major rivers, and has already 
required remedial action at 20 facilities at the cost of US$157 million.  

Largest industrial dischargers of wastewater 

Industry % of total

Manufacturing of chemicals & chemical fibres 18

Manufacturing of paper & paper products 16

Production/distribution of electric power 13

Smelting and pressing ferrous metals 9

Manufacturing of textiles 8

Food processing 5

Source: NBS 
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As we mentioned earlier, in 1Q06 SEPA - an agency which was previously 
seen as lacking the political support necessary to do its job - claims to have 
blocked or suspended construction of 44 industrial projects valued at more 
than US$18 billion because they did not meet national standards or because 
the projects had not been subject to the required public hearing process. 

A metals trader tells us that smelters he works with are already feeling the 
consequences of the crackdown on industrial pollution. Several firms which 
had been dumping toxic waste into a large lake were recently shut down, and 
their owners threatened with jail time if they reopened prior to complying 
with national wastewater regulations. 

One beneficiary of the new effort to enforce pollution rules will be foreign 
firms operating in these sectors, as these companies generally comply with 
not only the PRC laws, but also with the pollution laws in their home 
countries. A crackdown on domestic companies which have previously 
avoided the expense of treating their waste will narrow the cost advantage 
they have over foreign-owned competitors. 

Some domestic companies are already convinced that the Party and SEPA are 
serious, and have suddenly begun spending money to fix their water pollution 
problems. In January, Veolia Water announced it has been hired by a 
subsidiary of Sinopec, China�s leading oil refiner, to collect, treat and recycle 
industrial wastewater at a plant 50 kilometres southwest of Beijing. Veolia 
values the 25-year contract with Yanshan Petrochemicals at more than 
US$700 million. In March, the PRC�s largest oil company, China National 
Petroleum Corporation (CNPC), announced plans to spend US$188 million 
over three years to improve wastewater treatment and protect the nearby 
Yellow River from toxic spills at its Lanzhou Petrochemical subsidiary. 

We expect to see many more announcements of similar projects by other 
domestic producers of chemicals, paper, steel and nonferrous metals, textiles 
and processed food. In fact, the absence of such announcements in the near 
future should be cause for investors to question management of companies in 
these high-risk sectors about their compliance with national pollution rules, 
and their potential exposure to having facilities shut down or fined by 
regulators eager to demonstrate that the Communist Party is serious about 
cleaning up China�s water. 

Investors should question 
management about their 
compliance with rules 
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