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Abstract 

China's economy has grown rapidly over the past decade, but the country's extensive 

economic development model caused China to neglect environmental protection. China's water 

quality has been deteriorating in recent years and this poses a huge threat to the health of Chinese 

citizens. Many surveys show that the Chinese public is increasingly concerned about this issue. 

This paper presents a detailed description of the water pollution problem in China and concludes 

that water pollution has now become one of the most serious and urgent challenges China is 

facing. This paper also explores the history and background of the water pollution problem in 

China by using various data. Then it provides a comprehensive analysis of past policies that China 

used to combat water pollution and discusses the effectiveness and ineffectiveness of these 

policies. With the experiences from past policies and considering China's unique political 

environment, this memorandum proposes a policy that may help reduce water pollution and 

optimize water quality in China. The recommendation is to modify the 2017 version of the Water 

Pollution Prevention and Control Law. In detail, imposing a minimum fine of one million RMB to a 

maximum fine of twenty million RMB on enterprises that illegally discharge sewage and exempting 

the sales tax for machinery and equipment that reduces or prevents water pollution. 
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From: Zhenzhi Zhang 
To: The General Secretary Xi Jinping 
Date: 2/2/2022 
Subject: Public Policy Proposal to Reduce Water Pollution in China 

Action Forcing Event 

The World Bank’s Board of Executive Directors approved a 400-million-dollar loan on 

December 17, 2021, for China’s Yangtze River Protection and Ecological Restoration Program. This 

financing complements more than $6 billion of China’s own resources to 

help enhance ecological protection and reduce water pollution in China’s Yangtze River basin. 

World Bank Country Director for China - Martin Raiser said this five-year period program is 

expected to help China achieve real impacts in pollution reduction in the Yangtze basin at scale.1 

Statement of the Problem 

China’s rapid industrialization has caused many side effects to the environment. Water 

pollution has now become one of the worst environmental issues China is facing and it has 

become more and more serious. Unlike air pollution, which is mainly the problem for northern 

cities in China. The water pollution problem in China is widespread and exacerbates the water 

scarcity in China. China's water resources are around 2,000 cubic meters per capita, which is 

only about a quarter of the world average.2 However, more than 80 percent of 2,103 wells for 

underground water tested across heavily populated plains of China were so badly contaminated 

                                                   
1 Tianshu Chen and Nick Keyes, “Supporting Ecological Protection and Water Pollution Control in China's Yangtze River 
Basin,” World Bank (World Bank Group, December 17, 2021), https://www.worldbank.org/en/news/press-
release/2021/12/17/supporting-ecological-protection-and-water-pollution-control-in-china-s 
-yangtze-river-basin. 
2 Xiaoming Shi, “The Safety of Drinking Water in China: Current Status and Future Prospects,” China CDC Weekly 

(China CDC Weekly, March 1, 2020), http://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2020.055. 

https://www.worldbank.org/en/news/press-release/2021/12/17/supporting-ecological-protection-and-water-pollution-control-in-china-s
https://www.worldbank.org/en/news/press-release/2021/12/17/supporting-ecological-protection-and-water-pollution-control-in-china-s
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which make the water unfit for drinking and home use.3 The Institute of Public and 

Environmental Affairs monitored the quality of surface water at 12,226 sites across China and 

they find that only 35% sites have water with good quality. Even in Shanghai, one of the most 

environmentally aware cities of China, officials find there are 52 out of 65 monitoring sites that 

have water not suitable for human contact.4 These are only the data given by the Chinese 

government, but the actual situation could be worse.  

In 2021, an associate professor at UC Santa Barbara's Bren School of Environmental Science 

& Management noted that "China has some of the most polluted waterways in the world."5 In 

China, rivers, and lakes often become destinations for all kinds of wastewater. Status suggests 

nearly one-third of China’s industrial wastewater and more than 90 percent of household 

sewage in China was draining into rivers and lakes without any treatment. This causes 436 of 

China’s 532 rivers to be polluted, and 13 of 15 sectors of China's seven largest rivers are 

seriously polluted.6 According to the 2nd National Water Resource Survey in China, all the 

surface water across the country was under slight pollution and about 60% of groundwater is 

heavily polluted.7 These contaminated water sources contain extremely high volumes of 

                                                   
3 Chris Buckley and Vanessa Piao, “Rural Water, Not City Smog, May Be China's Pollution Nightmare,” The New York 

Times (The New York Times, April 11, 2016), https://www.nytimes.com/2016/04/12/world/asia/china-underground-

water-pollution.html?_ga=2.195492652.1634649322.1644353947-1549632726.1643488000. 
4 Michael Webber, “Tackling China's Water Pollution,” Policy Forum (Asia & The Pacific Policy Society, October 1, 

2017), https://www.policyforum.net/tackling-chinas-water-pollution/. 
5 University of California - Santa Barbara., “Public Participation in Management of China's Waterways Improves Water 
Quality,” ScienceDaily (ScienceDaily, August 31, 2021), 
https://www.sciencedaily.com/releases/2021/08/210831190322.htm. 
6 Jeffrey Hays, “Water Pollution in China,” Facts and Details, April 2014, 
https://factsanddetails.com/china/cat10/sub66/item391.html. 
7 Xiao-nan Zhang et al., “Water Quality, Agriculture and Food Safety in China: Current Situation, Trends, 
Interdependencies, and Management,” Journal of Integrative Agriculture 14, no. 11 (November 2015): pp. 2365-2379, 
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industrial chemicals, heavy metals, and algal toxins which can have a huge negative impact on 

human health. The scary fact is about 980 million of China’s 1.3 billion population drink water 

every day that is partly polluted. More than 600 million Chinese drink water contaminated with 

human or animal wastes and 20 million people drink well water contaminated with high levels 

of radiation.8 This leads millions of Chinese people to suffer from the consequences of water 

pollution, especially for those poor people. They often need to make a tough choice between 

drinking toxic water and risk sickness or paying high prices for bottled water and risking poverty. 

According to the 2018 China’s Health Statistics Yearbook, there were 77,292 villages with 

fluorosis due to drinking water nationwide, and 2,667 villages with drinking water arsenic 

poisonings by the end of 2018, with an exposed population of 1.6 million. Approximately 190 

million people fall ill and 60,000 people die from a range of other diseases and injuries 

associated with water pollution each year. 9 Researchers at the China Center for Disease Control 

and Prevention also found a link between water pollution and China’s high cancer rates. The 

death rate from stomach, esophagus, or liver cancer in people who live in the region of China’s 

heavily polluted Yangtze River is two or three times the national average. The cancer rates in 

this region rose 196 percent from 1973 to 2004 which is nine times the national average, 

according to a government report.10 "Many villagers were suffering from cancer. The doctor 

                                                   
https://doi.org/10.1016/s2095-3119(15)61128-5. 
8 Jeffrey Hays, “Water Pollution in China,” Facts and Details, April 2014, 

https://factsanddetails.com/china/cat10/sub66/item391.html. 
9 Xiaoming Shi, “The Safety of Drinking Water in China: Current Status and Future Prospects,” China CDC Weekly 
(China CDC Weekly, March 1, 2020), http://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2020.055. 
10 Poornima Weerasekara, “Citizens Battle to Save China's Sickly 'Mother River',” Phys.org (Phys.org, January 10, 
2020), https://phys.org/news/2020-01-citizens-china-sickly-mother-river.html. 
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only started telling us not to drink the river water several years ago. By then I had already 

helped bury my three neighbors," a local recalled.11 A recent estimate indicates that water 

pollution causes more than 100,000 deaths and $1.46 trillion in economic losses each year in 

China.12  

In addition, water pollution also has a serious impact on Chinese agricultural development. 

Irrigating crops with polluted water has not only reduced the output of agricultural products but 

also damages the quality and value of agricultural products. Scientists studied the impact of 

China’s water pollution on agricultural economic growth by using panel data from all 31 Chinese 

provinces from 2007 to 2017. They found as China's wastewater discharge intensity increased by 

1 unit; agricultural economic growth decreased by an average of 27.994 units.13 This indicates 

that the impact of China’s water pollution on agricultural economic growth is significant, and the 

cumulative effect of water pollution on the agricultural economy continues to expand can result 

in more and more economic losses.14 

The Chinese government has spent a lot of money over the last few years to deal with water 

                                                   
11 lbid. 
12 Mark T. Buntaine, Bing Zhang, and Patrick Hunnicutt, “Citizen Monitoring of Waterways Decreases Pollution in 

China by Supporting Government Action and Oversight,” PNAS (National Academy of Sciences, July 20, 2021), 

https://www.pnas.org/content/118/29/e2015175118. 
13 Congxin Li and Guozhu Li, “Impact of China’s Water Pollution on Agricultural Economic Growth: An Empirical 

Analysis Based on a Dynamic Spatial Panel Lag Model,” Environmental Science and Pollution Research 28, no. 6 (June 

2020): pp. 6956-6965, https://doi.org/10.1007/s11356-020-11079-2. 
14 lbid 
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pollution. In 2014 alone, China spent $320 billion on an action plan to tackle water pollution.15 In 

2018 the Ministry of Finance announced China would give additional funding of 600 million yuan 

to some cities until 2020 to help them tackle local water pollution. Zhang Bo, director of the water 

department at China’s environment ministry, said the total cost of treating the problem could 

amount to around 1 trillion yuan.16 Even in 2021, when the funding budget is heavily affected by 

the pandemic, the Ministry of Finance still prepared 14 billion yuan for water pollution prevention 

and control.17 So, the financial cost to solve the problem of water pollution in China would need 

at least 2 trillion yuan per year. 

History/Background 

The problem of water pollution in China began with industrial development in the 1950s. In 

1953, chairman Mao introduced the first Five-Year Plan. This five-year plan marks the beginning 

of China's first major industrialization campaign. China received $1.65 billion in aid from the Soviet 

Union, as well as $770 million worth of technical equipment from Eastern European countries. 

During this period, China launched 156 large-scale industrial projects in the heavy industry sectors 

of energy, metallurgy, machinery, chemistry, and defense.18 However, massive industrialization is 

                                                   
15 Reuters Staff, “China to Spend $330 Billion to Fight Water Pollution -Paper,” Reuters, February 18, 2014, 

https://www.reuters.com/article/us-china-water-pollution/china-to-spend-330-billion-to-fight-water-pollution-paper-

idUSBREA1H0H120140218. 
16 Reuters Staff, “China to Grant $88 Mln Each to Cities to Tackle Water Pollution,” Reuters, September 21, 2018, 

https://www.reuters.com/article/china-pollution-water/china-to-grant-88-mln-each-to-cities-to-tackle-water-

pollution-idUSL3N1W73AL. 
17 Ministry of Finance of the People's Republic of China, “14 billion! The Ministry of Finance Advanced the Budget for 

Water Pollution Prevention and Control Funds in 2021,” China H2o, February 2021, https://www.h2o-

china.com/news/320391.html. 
18 Qibi Cai, “Chinese Industry: A Journey of 70 Years,” China Today, April 30, 2019, http://www.chinatoday.com.cn/  



 6 

often accompanied by environmental pollution. Since then, water pollution started to become a 

problem for China.  

By the end of the 1970s, the problem of water pollution had become more and more serious. 

In 1978, under the leadership of Deng Xiaoping, China started to implement the famous reform 

and opening-up policy. This policy helped China experience rapid economic growth and industrial 

development. Between 1978 and 1992, China's gross domestic product increased almost seven 

times, rising from 367.87 billion yuan to 2,719.45 billion yuan.19  China gradually transformed 

from an agricultural producing country to a manufacturing power. However, China's rapid 

industrial development has also caused a huge increase in industrial waste and wastewater. 

Hundreds of thousands of small factories were built during the 80s. Almost all of them use 

outdated production technology and machines. There are no wastewater treatment facilities. This 

makes each factory becomes a source of pollution, polluting countless streams or small lakes.20 

According to a survey, the total volume of wastewater in China was 30.16 billion cubic meters in 

1980, while by 1985 this figure had increased by more than 13%, reaching 34.2 billion cubic 

meters.21 Back in the era that economic development was central, most local governments only 

focused to develop the economy and neglected environmental protection. In many cases, 

economic progress has taken place at the expense of the environment. For all these reasons, 

                                                   
19 Zhichao Liu, “40 Years Evolution of the Relationship Between Environmental Protection and Economic Development 

in China,” February 2018, http://www.prcee.org/yjcg/zzwz_70/wenzhang/201812/W020181205653193301595.pdf. 
20 Wang Jusi, “Water Pollution and Water Shortage Problems in China,” The Journal of Applied Ecology 26, no. 3 
(1989): p. 851, https://doi.org/10.2307/2403696. 
21  Xie Yongming, “An Overview of Water, Water Pollution and Control in China,” Environmental Management and 

Health 3, no. 3 (1992): pp. 18-22, https://doi.org/10.1108/09566169210013966. 
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China's wastewater treatment techniques and facilities were lagging far behind the development 

of industrial production and city construction. As a result, in the 1980s, only 22% of total 

wastewater was treated, and the rest is discharged directly into the environment. A survey in the 

early 1980s showed that 82% of 878 rivers tested were polluted to some degree. More than 5% 

of the river’s total length had become fishless areas.22 There is no graph on the internet that 

shows the trends in the amount of wastewater treated since the 1970s overall. However, graph 1 

below shows the quantity of wastewater treated in the municipal WWTPs and its ratio from 1990 

to 2018. We can see the amount of wastewater treated gradually increased after the 1980s.23 

Graph # 1 The Quantity of Wastewater Treated in China Between 1990-2018 

 

Source: Ministry of Housing and Urban-Rural Construction of the People’s Republic of China 

In the 90s, China launched a new round of large-scale economic construction. The 

development of heavy chemical projects along the rivers and lakes heavily threatened the water 

environment. This causes the Huaihe River which is one of the seven major rivers in china had 

become heavily polluted. The water quality in the basin has deteriorated from localized to basin 

wide. The formation of pollution belts up to 70 kilometers, direct economic losses amounted to 

                                                   
22 Wang Jusi, “Water Pollution and Water Shortage Problems in China,” The Journal of Applied Ecology 26, no. 3 
(1989): p. 851, https://doi.org/10.2307/2403696. 
23 Ao Xu et al., “Towards the New Era of Wastewater Treatment of China: Development History, Current Status, and 

Future Directions,” Water Cycle 1 (2020): pp. 80-87, https://doi.org/10.1016/j.watcyc.2020.06.004. 
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hundreds of millions of dollars.24 In 2000s, China experienced an accelerated urbanization. In the 

past three decades, around 150-200 million Chinese people have migrated from rural areas to 

cities, which is the largest urbanization in the world.25 This has greatly increased the discharge of 

urban wastewater and led China’s water pollution situation become worse. 

Due to the weak awareness of environmental protection, China did not have any related 

policies to solve the problem of water pollution before 1979. In 1979, China's first Environmental 

Protection Law was established, which marked the beginning of environmental legislation in 

modern China. Since then, the Chinese government gradually increased its attention to the 

problem of water pollution. On May 11th, 1984, the Fifth Session of the Standing Committee of 

the Sixth National People's Congress passed the Water Pollution Prevention and Control Law. The 

Water Pollution Prevention and Control Law has 7 chapters and 46 articles. It is the first Chinese 

pollution prevention legislation that specializing in water pollution. 26  In 1994, the central 

government initiated and led the first comprehensive water pollution control program in China to 

combat pollution in the Huaihe River. It was the largest single river basin pollution abatement 

campaign in China, with a 10-year total investment estimate of more than US$8 billion.27 At that 

                                                   
24 Xu Min et al., “Review and Prospect of Water Pollution Prevention and Control of China in the Forty Years of Reform 

and Opening-Up,” zghjgl.ijournal.cn (Chinese Journal of Environmental Management, June 25, 2019), 

http://zghjgl.ijournal.cn/html/zghjgl/2019/3/20190311.htm. 
25 Hefa Cheng and Yuanan Hu, “Planning for Sustainability in China's Urban Development: Status and Challenges for 

Dongtan Eco-City Project,” J. Environ. Monit. 12, no. 1 (2010): pp. 119-126, https://doi.org/10.1039/b911473d. 
26 Jingjing Liu and Jingyun Li, “Quest for Clean Water: China's Newly Amended Water Pollution Control Law,” Wilson 
Center, January 2009, https://www.wilsoncenter.org/publication/quest-for-clean-water-chinas-newly-amended-water-
pollution-control-law. 
27  Xuemei Bai and Peijun Shi, “Pollution Control: In China's Huai River Basin: What Lessons for Sustainability?”, 

Environment: Science and Policy for Sustainable Development 48, pp. 22-38, https://doi.org/10.3200/envt.48.7.22-38. 
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time, the central government set the goal of "pollutants from industrial pollution sources meet 

the discharge standards by the year 1997, and by the year 2000 the water in the Huaihe River will 

become clear.” Subsequently, in 1995, China issued the Interim Regulations on the Prevention and 

Control of Water Pollution in the Huaihe River Valley. 28  This is the first basin-wide pollution 

control project in China. Then in 1996, The Water Pollution Prevention and Control Law was 

revised for the first time. 23 articles being adjusted or added, produced a law with 7 chapters and 

62 articles. The law had three main changes. First, it specified that to prevent and control water 

pollution, it is necessary to unify plans based on river basins instead of administrative regions. The 

second major change was to institute a system for control of the total discharge of major 

pollutants for water bodies in which pollutant discharge has conformed to discharge standards, 

but water quality still does not meet national standards. The third major change was to require 

urban sewage to be centrally treated and local governments to construct central treatment 

facilities. 29  Due to the severe situation of water pollution across China, the Water Pollution 

Prevention and Control Law has revised again in 2008. The 2008 version of the Water Pollution 

Prevention and Control law has 8 chapters and 92 articles, which is 30 articles more than the 

previous version. It also has three major changes. First, it strengthened the environmental 

protection responsibility of local governments. Second, it increased opportunities for public 

participation in environmental protection. Third, it has much tougher fines and innovative 

                                                   
28 Law info China, “Interim Regulations on the Prevention and Control of Water Pollution in the Huaihe River Valley,” 

January 2011, http://www.lawinfochina.com/Display.aspx?lib=law&Cgid=12672. 
29 Jingjing Liu and Jingyun Li, “Quest for Clean Water: China's Newly Amended Water Pollution Control Law,” Wilson 
Center, January 2009, https://www.wilsoncenter.org/publication/quest-for-clean-water-chinas-newly-amended-water-
pollution-control-law. 
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penalties.30 The Chinese government introduced a more comprehensive policy in 2015 to tackle 

the water pollution problem. On April 16, the State Council issued the “Water Pollution Prevention 

and Control Action Plan” or known as the "Water 10" plan. This plan lists 10 general measures 

which can be broken down into 38 sub measures. All the measures come with deadlines with 

responsible government departments identified for each action.31 This policy specifies two main 

goals. One is to lift the share of good quality water, ranked at national standard three or above, to 

more than 70% by 2020 in seven major river basins including the Yellow and Yangtze. The second 

is to make sure at least 93% of the urban drinking water supply will at least meet a drinkable 

standard by the end of the decade. As a part of a wider plan to improve water quality, this policy 

also announced to ban industrial plants, paper mills, and refineries that pollute the country’s 

water supplies.32 In order to better accomplish these goals above, the Water Pollution Prevention 

and Control Law was revised again in 2017. 2017 version of Water Pollution Prevention and Control 

Law clarifies the responsibility for water environment quality of local governments at each level 

and the total amount regulation system and a pollutant emission permit system.33 Meanwhile, 

the river chief system is included in the Water Pollution Prevention and Control Law for the first 

time. This means that party leaders will be responsible for solving water pollution problems, 

                                                   
30 lbid 
31  China Water Risk, “New 'Water Ten Plan' to Safeguard China's Waters,” China Water Risk, August 21, 2018, 

https://www.chinawaterrisk.org/notices/new-water-ten-plan-to-safeguard-chinas-waters/. 
32  Liu Qin, “China Unveils Landmark Plan to Curb Water Pollution,” China Dialogue, November 12, 2020, 

https://chinadialogue.net/en/pollution/7854-china-unveils-landmark-plan-to-curb-water-pollution/. 
33 Enviliance ASIA, “Water Pollution Prevention in China,” Enviliance ASIA, 2021, https://enviliance.com/regions/east-

asia/cn/cn-water. 
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including resource protection, waterline management, pollution prevention and control, and 

ecological restoration. Officials who achieve their goals will be rewarded, while those who fail to 

fulfill their responsibilities will be punished with fines and loss of promotion opportunities.34 

Unfortunately, not all policy attempts this paper mentioned above are successful. Some of 

them are not able to achieve the expected goals. For example, the Huaihe River pollution control 

program. Due to the inefficiency of the government, 10 years after the program launched, the 

situation of the Huaihe River basin has not changed much. During the ten years, the government 

had approved the construction of 161 urban wastewater treatment projects, but according to 

figures released in 2004, 78 of them were not yet started, 55 were still under construction, and 28 

were completed but were activated only during inspection visits. 35  Also, the insufficient 

supervision of the government cause many of the shuttered factories secretly reopened. They 

evaded inspectors by operating at night or only shutting down on the days when government 

officials visited.36  Besides, the Water Ten Plan that was released in 2005 did not achieve the 

expected results as well. On one hand, National surface water quality improved steadily. As shown 

in the chart below, it reached 83.4% which exceeding the Water Ten target of 70%. On the other 

hand, although the quality of groundwater is slightly improved in Grade V categories for overall 

groundwater quality from 18.8% to 17.6%, it is still far from the Water Ten Plan of 15% by 2020.37  

                                                   
34 China Water Risk, “Revised 'Water Pollution Prevention and Control Law' Approved,” China Water Risk, September 
4, 2018, https://www.chinawaterrisk.org/notices/revised-water-pollution-prevention-and-control-law-approved/. 
35 Roberta Cucchiaro, “The Huai River Pollution in China,” January 9, 2012, https://robertacucchiaro.wordpress.com 
36 Stephen Voss, “Industrial Pollution Kills Hundreds Along the Huai River Basin in China,” China Water Pollution Story, 

accessed February 26, 2022, http://www.stephenvoss.com/china-water-pollution-story. 
37 China Water Risk, “2020 State of Ecology & Environment Report Review,” China Water Risk, June 24, 2021, 

https://www.chinawaterrisk.org/resources/analysis-reviews/2020-state-of-ecology-environment-report-review/. 
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Graph # 2 China’s Groundwater Quality and Shallow Groundwater Quality 

 

To respond the call from Chinese President Xi Jinping " to step up conservation of the Yangtze 

River and stop its overdevelopment". China's current water pollution control policy puts emphasis 

on the protection and restoration of the ecological environment in the Yangtze River basin. On 

March 1, 2021, the State Council issued the Yangtze River Protection Law. This law has 9 chapters 

and 96 provisions, and it is first law governing a major river valley of China. It stipulates explicitly 

all the legal aspects on ecological protection of the Yangtze River, and the development along the 

Yangtze River Basin.38 The highlight of this law includes the prohibition of transporting highly toxic 

chemicals and other dangerous chemicals in the Yangtze River basin, the prohibition of building 

chemical projects within 1 km from the Yangtze River, and severely restricted sand mining near 

the Yangtze River.39 The main reason the Chinese government comes up with this policy is that 

the Yangtze River does not only holds great socio-economic value to China but also plays a key role 

                                                   
38 Weiwen He, “Historic Significance of Yangtze River Protection Law,” Chinadaily.com.cn, March 2021, 

http://global.chinadaily.com.cn/a/202103/03/WS603ee700a31024ad0baac5c9.html. 
39  Sean Song, “China Implements Ban on Transportation of Highly Toxic Chemicals in Yangtze River Basin,” Liability 

Insurance & Risk Management, October 2021, https://www.ukpandi.com/news-and-resources/articles/2021/china-

implements-ban-on-transportation-of-highly-toxic-chemicals-in-yangtze-river-basin/. 
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in local food and water security. The Yangtze River is the main source of drinking water for more 

than 35% of the country's population and 400 million people living near the Yangtze River basin. 

The Yangtze River Economic Zone covers 21% of China's total land area and the region accounts 

for 45% of the country's gross domestic product which makes it one of China's economic centers 

and a major agricultural region. 40  So, if the water quality of the Yangtze River continues to 

deteriorate, the health of local residents, as well as the economic development of China, will be 

greatly affected. Because the Yangtze River is China's mother river, the public has a super high 

expectation about this policy, especially the local middle-aged people. They all hope the Yangtze 

River will be soon restored to the way it was when they were kids. Former fisherman Hu Xingchun 

said he has fished in the Yangtze River for 40 years, but after witnessing the dwindling fish stocks 

in the river due to pollution, he feels an urgent need to restore the river's ecosystem.41 So, he is 

very supportive of this current policy.  

Although the current water pollution policy has only been issued for less than a year, the 

Chinese government's actions to combat water pollution in the Yangtze River have been going on 

for years. Five years ago, there were over 400,000 chemical enterprises, 6,000 sewerage outlets, 

and 40 billion tons of industrial liquid waste emitted into the river. Five years later, more than 

8,000 high-pollution factories have been moved, 1,361 illegal wharves have been removed or fully 

rebuilt. The share of the river's quality A water increased from 82.3 percent in 2016 to 96.3 percent 

                                                   
40 Genevieve Donnellon-May and Mark Wang, “Why Does Yangtze River Have Its Own Protection Law?” - Global Issues, 

January 3, 2022, https://www.globalissues.org/news/2022/01/03/29731. 
41 Hua Xia, “Xi Focus: XI-Led River Conservation Initiatives Spearhead Ecological Protection,” Xinhua Net, April 2021, 

http://www.xinhuanet.com/english/2021-04/26/c_139905563.htm. 
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in 2020, with the quality E portion decreasing from 3.5 percent to zero.42 The old water pollution 

policy has yielded good results, so there is a reason to believe that the stricter current water 

pollution policies will be even more effective. 

Policy Proposal 
 
Policy Goals 

Solving the problem of water pollution is a long-term process. The goal of the policy is to 

gradually improve the water quality of all Chinese cities and ensure 90% of surface water is better 

than Grade III43 by 2030. 

Policy Authorization Tool 

The policy authorization tool this proposal will utilize is the law. This proposal will modify the 

2017 version Water Pollution Prevention and Control Law. The new law looks to achieve policy 

goals by developing stricter punishment measures and providing rewards to companies that didn’t 

illegally discharge sewage. This type of authorization tool is needed as the 2017 version of Water 

Pollution Prevention and Control Law only charges a small fine for enterprises that illegally 

discharge pollutants and it doesn’t give incentives to companies to stop illegal dumping. 

Policy Implementation Timeline  

In China, modifying an existing law first requires ministry leaders or top government officials 

to draft proposed legislation. Then they need to submit the proposal to the Office of Legal Affairs 

or the Legal Advisory Committee for review. After this review, the proposal is formally submitted 

                                                   
42 Weiwen He, “Historic Significance of Yangtze River Protection Law,” Chinadaily.com.cn, March 2021 
43 Grade III is defined as good quality water that fit for human contact. It mainly applicable to class B water source 
protection area for centralized drinking water supply, sanctuaries for common species of fish, and swimming zones. 
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to the State Council or the National People's Congress to vote. If the proposal is approved, the 

Office of Legal Affairs and the Legal Advisory Committee will notify the appropriate central 

government agencies of the legislation that will be expected from them in the coming year and 

include the proposed laws on their annual legislative plans, which are released following the NPC 

plenary session each March.44 Once the proposal is included in the annual legislative plan, a law 

is usually finalized and promulgated within 12 to 18 months. Therefore, new policies do not 

become effective immediately and require at least a 12-month transition period. 

Policy Implementation Tool 

The implementation tools for the new policy include one tax exemption and one fine. The 

new law will target private businesses that discharge sewage. On one hand, it will impose a 

minimum fine of one million RMB to a maximum fine of twenty million RMB on enterprises that 

illegally discharge sewage. The specific amount of fines will be determined by the amount of 

wastewater an enterprise illegally dumping into the river/sea. In detail, if the amount of sewage a 

company illegally discharges exceeds the national emission limits by 5 times or below, a fine limit 

of 5 million RMB will be imposed. If a company exceeds the limits by more than 5 times and less 

than 10 times, it will be fined up to 10 million RMB. If a company exceeds the limits by more than 

10 times, it will be fined up to 20 million RMB. The more sewage an enterprise illegally discharges, 

the higher the fine will be. The staff from The Department of Water Ecology and Environment will 

visit each company at least twice a year to do the inspection. To do that, many additional 
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government inspectors will need to be hired, and the rough number will be calculated later in the 

Cost section. On the other hand, the new policy will exempt the sales tax for machinery and 

equipment that reduces or prevents water pollution. When a company purchases equipment that 

meets these criteria above, it can apply to The State Taxation Administration for a full refund of 

the sale tax paid. Within three months of submitting the application, the staff from The 

Department of Water Ecology and Environment will go to wherever the applicant company is to 

do a field verification to make sure the company bought qualified equipment and it is working. 

Companies that provide false information will be blacklisted by The Department of Water Ecology 

and Environment and will be disqualified to ever apply again. If the applicant company passed the 

field verification, the staff of The Department of Water Ecology and Environment will stamp the 

application and submit it to The State Taxation Administration for final confirmation within one 

month.  

Policy Implementation Party 

In summary, Implementing the new policy will require cooperation between The Department 

of Water Ecology and Environment and The State Taxation Administration. Because The 

Department of Water Ecology and Environment has the responsibilities to implementing policies, 

programs, plans, laws, administrative regulations, and supervising/administering the discharge 

control of water pollution sources.45 The State Taxation Administration is responsible for report 

and instructing implementation measures; interpreting tax laws and policies in the process of 
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enforcement.46 

Proposal Cost 

There are around 83,227 Chinese companies that installed industrial wastewater treatment 

facilities. 47  The Department of Water Ecology and Environment has branches in China's 31 

provinces. Each branch plus its six subordinate bureaus has about 840 employees. So, currently, 

The Department of Water Ecology and Environment has around 26040 total employees.48 This is 

not enough people to go conduct 83,227 site visits over a 1-year period. So, The Department of 

Water Ecology and Environment would need to hire approximately 26000 more people to do the 

site visits. The average base salary of The Department of Water Ecology and Environment in 2020 

is 63914 RMB.49 To hire 26000 more people meaning the Chinese government needs to spend 

1.66 billion RMB more on wage budget. Besides, people who work for The Department of Water 

Ecology and Environment can be counted as civil servants. According to the labor law, the Chinese 

government needs to pay the board, the lodging expenses, and the traveling expenses for civil 

servants going on a business trip. The minimum travel allowance per person is 1,000 RMB per day. 

So, the new policy requires a budget of at least 80 million RMB every year to cover regulators’ 

travel. 
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Policy Analysis 

Advantages 

The new policy not only can greatly improve the legal deterrents but also can raise the cost 

of environmental violations. By increasing the fine from the maximum of 500,000 RMB to a 

minimum fine of one million RMB and a maximum fine of twenty million RMB, enterprises have 

to re-measure the cost and benefit of illegally discharging pollutants. In most cases, the heavy fine 

will make a company’s economic costs of breaking the law higher than its economic benefits of 

breaking the law. This way, the action of secretly discharging pollutants becomes uneconomical. 

When abiding by the law is more beneficial than breaking the law, enterprises will have no reason 

to take the risk of discharging pollutants illegally. Over time, enterprises will establish the 

consciousness of law-abiding, and no enterprises will dare to violate the law like they used to. 

Japan has some successful experiences in this area. Like China, Japan once neglected to protect 

the environment in pursuit of rapid economic development. Many heavy industrial factories and 

enterprises discharged wastewater into rivers, lakes, and seas which heavily polluted Japan's 

water resources. In order to solve the problem of water pollution, the Japanese government has 

introduced Water Pollution Control Law in 1971 to impose severe penalties on companies that 

discharge wastewater illegally. A chemical company near Osaka was sued by the local government 

for secretly discharging wastewater into rivers. As a result, the court imposed a hefty fine on this 

company, and this company soon collapsed.50 In 1972, the Japanese government imposed a direct 
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penalty on 1,426 companies and gave 6,554 administrative directives to companies that violated 

the Water Pollution Control Law.51 This law has served as a good warning to other enterprises. 

More and more enterprises realized that instead of being fined heavily and getting bankrupted, 

they could simply spend some money to build wastewater treatment facilities. As the Water 

Pollution Control Law began to take effect, Japan’s water slowly became perceptibly cleaner. The 

fish in some rivers and Tokyo Bay was increasing in number, variety, and species.52 Japan’s water 

quality has also improved since the 1970s. In particular, concentrations of toxic substances, such 

as cadmium and cyanide, have declined significantly to levels that meet Environmental Quality 

Standard (EQS) requirements in almost all locations.53 

Graph # 3 Non-Compliance Rate of EQS (Human Health) 

 

Source: Ministry of the Environment Government of Japan 

 In addition to Japan, the United States has also had success to tackle water pollution through 

high fines. The U.S. government introduced the Clean Water Act in 1972, and this act post heavy 
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penalties measures for companies that illegally discharge wastewater. In December 2014, a tank 

farm company named Freedom Industries get fined 27.5 million dollars for releasing 38,000 liters 

of a toxic chemical into the Elk River in West Virginia. In May 2015, Duke Energy poured 39,000 

tons of coal ash from a Duke Energy plant into the Dan River and paid $US 102 million in fines and 

restitution.54 Based on the chart below, it is clear to see that most measures of water pollution 

have declined after the Clean Water Act launched. 

Graph # 4 Share of Waters not Fishable, 1962–2001 

55 

Source: Keiser and Shapiro (forthcoming). 

While many Chinese companies have become more environmentally conscious and 

sustainable, the high investment cost of wastewater treatment equipment remains to be a barrier 

for them to be green, especially for small companies and start-ups. However, the new policy can 

use the tax exemption to encourage companies to invest in pollution control equipment such as 
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solid bowl centrifuges, tramp oil separators, and vacuum filters, etc. This can help companies 

reduce the investment cost of building wastewater treatment equipment. The price of wastewater 

treatment equipment fluctuates from tens of thousands to millions depending on the volume, the 

efficiency, and the model. Overall, the average price of a wastewater treatment plant is about 

400,000 RMB.56 The sales tax in China is 9 percent, so the new policy can save a company nearly 

40,000 RMB per piece of equipment. Paying less money would be a huge incentive for more 

companies to build wastewater treatment facilities. More wastewater treatment equipment 

means better sewage treatment capacity. Then China’s water quality can gradually improve. Also, 

since the new policy offers full sales tax exemption to purchase treatment equipment, buying 

more expensive equipment can save companies more money. This benefit can encourage 

companies to purchase equipment with excellent condition and quality, rather than just choosing 

cheap and poor-quality equipment. The better the equipment, the more effectively it can solve 

the problem of water pollution. Many U.S. states offer sales and use tax exemptions for investment 

in pollution control equipment and mitigation activity as well. For example, Tennessee offers a full 

sale and use exemption for the purchase of pollution control equipment with respect to any 

system, method, device, or appliance that is primarily used to bring the purchaser into compliance 

with pollution control laws. Purchasers may apply to the Tennessee Commissioner of Revenue for 

a refund of taxes paid or for the authority to have the purchases exempted from tax.57 In New 
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York, a sale and use tax exemption applies to machinery and equipment used for disposing of 

industrial wastewater as a part of a process for preventing water or air pollution, but only if over 

50% of the waste is treated, buried, or stored results from the production process.58  Also in 

Mississippi, a sale and use tax exemption applies to Investments in pollution control equipment 

used for industrial purposes by manufacturers or custom processors.59 Unfortunately, there is no 

clear data on how well this policy is being implemented in each state, but these examples illustrate 

that tax exemptions are a very popular policy tool for governments to achieve certain goals of 

environmental protection. 

The Chinese government has had some successful experiences using tax exemptions to 

combat air pollution. In order to reduce high greenhouse gas emissions, the Chinese government 

has exempted electric vehicles from consumption and sales taxes since 2009. This policy has 

greatly stimulated people’s interest in purchasing electric vehicles. Sales of electric vehicles in 

China have been increasing every year as shown in the chart below.  

 
 
 
 
 
 
 
 
 
 

Graph # 5 Electric Car Sales in China 2010-2018 
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As of the end of June 2019, there were over 3.5 million electric vehicles on the road in China, 

which represents almost half of the world's electric vehicles. 60  This policy has effectively 

addressed China's air pollution problem. China accounted for three-quarters of all reductions in 

air pollution over the 2013–2020 period. Beijing's PM2.5 levels dropped from 85 µg/m3 to 38 

µg/m3, while Shanghai's change was from 50 µg/m3 to 28 µg/m3.61 This successful experience 

gives us a reason to believe the Chinese government can use the same strategy to tackle the 

problem of water pollution.  

Disadvantages 

The stricter new policy is likely to make the Chinese market less attractive to foreign 

companies and make these companies less interested to invest in China, especially those 

pollution-intensive enterprises. One of the main reasons for many foreign companies to happily 

outsource production to Chinese companies and built factories in China is the weak environmental 
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regulation in China, companies were nearly unconstrained by environmental controls.62 Even a 

company violates the law during production and causes water pollution, it only needs to pay a low 

fine. This privilege makes foreign company’s production cost in China is very low. However, with 

the new policy in place, the high fines will inevitably increase the cost of production for these 

foreign companies. Without this cost-price advantage, foreign companies might be less interested 

to continue to invest in China to build factories. Many scholars have studied the relationship 

between environmental regulation and Outward Foreign Direct（OFDI） . They found that 

environmental regulation in the host country is the main factor influencing OFDI in pollution-

intensive enterprises. OFDI will increase when the home country only strengthens environmental 

regulation at a low level, thereby presenting the “pollution heaven effect.” However, when the 

home country increases environmental regulation to a high level, OFDI decreases, presenting the 

“closed effect.” 63  All pollution-intensive industries prefer to invest in countries with weaker 

environmental regulations. There is no exception in China, analysts Yin and Zhu conclude that the 

Chinese government’s formal environmental regulation decreases OFDI while informal 

environmental regulation promotes it.64 According to this conclusion, the new policy will certainly 

lead to a significant reduction in direct investment by foreign companies in China. With foreign 

companies investing less in China, there will be fewer jobs opportunity. Many Chinese workers 
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might lose their jobs and eventually, this could slow down the development of the Chinese 

economy. 

Chinese companies vary in size, but the punishment standards of the new policy are the same 

for all companies. On one hand, this could make small companies face the risk of being fined into 

bankruptcy for only making one mistake and losing the opportunity to correct themselves. On the 

other hand, large and wealthy companies remain indifferent attitude and continue to break the 

law. English company Thames Water is a great negative example. Thames Water was fined 

£250,000 in 2014 for illegally discharging untreated sewage material into a stream in the North 

Wessex Downs. However, Thames Water was not deterred by the high fine and continued to 

pollute the environment. In 2016, Thames Water received a record fine of £1 million fine for 

illegally emitting sewage debris and sludge into the Grand Union Canal from its dock. Sadly, even 

the record fine failed to teach Thames Water a lesson, this company still decide to ignore the law. 

Therefore, the record only lasted a little more than a year. In 2017, Thames Water was fined a new 

record of £20m for emitting an estimated 140 million liters of untreated sewage into the river 

Thames.65 For these kinds of large companies with hefty profits, they don't care how high the fine 

is, a £20 million fine is less than two weeks' worth of the company’s profit.66 So even the new 

policy has a high fine, it is hard to stop mega companies from damaging the water quality. 

While the new policy may help companies save the investment costs of wastewater treatment 
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equipment, it does not help them reduce the operating costs of the equipment. The high operating 

costs might lead many companies only to purchase wastewater treatment equipment to take 

advantage of government incentives. They might deliberately turn off the equipment at night and 

on holidays or only use the equipment during inspections in order to save operating costs. 

According to data from the Hebei Metallurgical Industry Association, if the wastewater treatment 

equipment is enabled, the cost of steel production per ton needs to spend more than 100-yuan 

extra money. However, If the wastewater treatment equipment is not enabled, a medium-sized 

steel enterprise can reduce the cost by tens of millions of yuan per year.67  If the wastewater 

treatment equipment becomes a decoration. the new policy will not only fail to prevent water 

pollution but will also waste a large sum of money, bringing a heavy financial burden to the 

Chinese government.  

Political Analysis 

China's water pollution problem has caused widespread public concern over public health. 

According to the China Water Value Index survey released by Xylem in 2014, 96 percent of the 

urban Chinese public believes China faces serious water challenges. As many as 99 percent of 

respondents think the Chinese government has an urgent need to take action to address China’s 

water challenges and more than two-thirds of respondents are concerned about the potential 

impact water problems may have on the Chinese economy.68 A global opinion survey company 
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called GlobeScan has reported a similar finding. The data shows that the Chinese public sees water 

pollution as the most important environmental concern in the country. Some 67 percent of 

Chinese respondents consider it a very serious issue, more pressing than climate change and air 

pollution. The vice president of GlobeScan, Rob Kerr said “We found that the Chinese have very 

strong concerns about water quality and access to clean water."69 The Pew Research Center also 

surveyed China. Among the 15 issues included in this survey, water pollution was identified by the 

public as one of the top three issues in China. As the picture shows below, 75 percent of the 

Chinese public is worried about water pollution and 34 percent of them view water pollution as a 

very big problem. In contrast, only 37 percent of the Chinese public believe that the water 

pollution problem in China will get better in the next five years.70  

Graph # 6 Chinese Publics Top Concerns 
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From these data, we can clearly see the Chinese public is aware of the seriousness of the water 

pollution problem and they want this issue to be solved. Public opinions are often important for 

policy implementation. Since the Chinese public wants safe water and the goal of the new policy 

is to improve the water quality and ensure 90% of surface water is better than Grade III. The 

Chinese public is likely going to support the new policy. 

As the public concern about water pollution in China continues to accumulate, various civil 

protests are on the rise as well. In Fujian province, just two weeks after demonstrators peacefully 

protested the water pollution issue, 10,000 villagers and some 2,000 riot police violently clashed 

over the rancid effluent and foul smells of a sewage treatment plant.72 According to the deputy 

minister of China’s Ministry of Environmental Protection, Pan Yue, environmental protests have 

increased by 29 percent in 2005 alone. Rough estimates from the China Environment Forum 

indicate that an average of five thousand environmental protests now occur in China each year.73 

The growing number of protests clearly poses a threat to the stability of Chinese society. Given 

the Chinese leadership's heightened concern for social stability, the Chinese government can only 

ensure social stability and regime stability if it elevates the water pollution issue to a political 

priority.  

Xi Jinping, the general secretary of the Communist Party of China is a major stakeholder in 

the water pollution issue. Throughout his political career, Xi has repeatedly stressed the 
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importance of pursuing cleaner water. He once said, " Mitigating water pollution and protecting 

the water environment has a bearing on the well-being of the people, the future of the country, 

and the sustainable development of the Chinese nation." 74  On various occasions, he has 

compared ‘clean water and lush mountains’ to ‘gold and silver’. He has also declared a "war on 

pollution" in his annual speech to the legislature and pledged 2 trillion RMB to solve the water 

pollution problem. 75  From these public statements, we can easily feel Xi's determination to 

combat water pollution. As the supreme leader of China, Xi Jinping's view about water pollution 

can greatly influence the direction policymaker takes when formulating policy. Since the goals of 

the new policy proposed in this paper are largely consistent with Xi's views on water pollution. Xi 

will most likely support the new policy. Also, no leader in Chinese history has succeeded in solving 

the problem of water pollution yet, and if this problem is solved during Xi's term, it will be a major 

political achievement for Xi. Such an important achievement would greatly increase the Chinese 

public's support for him, and popular support would be beneficial to the stability of the 

Communist party regime. 

The local government is another major stakeholder in the water pollution problem. In China, 

economic growth trumps all else. Local government officials’ jobs and advancements usually are 

heavily relied on their superiors. They are not elected but judged according to their contribution 

to GDP.76 So, the local government officials often pursue economic growth regardless of the cost 
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to the environment. For example, the city Guiyu built a large number of electronic waste sites 

along the riverside to ensure high local GDP growth, despite knowing this move would cause water 

pollution.77 However, there are agencies like environmental protection bureau are responsible for 

the environment. They need to hit the target that the party is giving them as well. So, usually there 

are some tensions between the environmental protection bureau and local government. When 

environmental goal and economic goal have come together, the political strength of the local 

government has shown to be greater. Because many local officials fear impinging on economic 

growth and increasing unemployment, they often put enormous pressure on environmental 

protection bureaus to limit or even ignore the fees they try to collect or the fines they attempt to 

impose on polluting enterprises.78 These kinds of local protectionism of polluting industries is 

very common in China. For example, in Kangding County, six Tibetan herders were arrested by 

local police for opposing a mining company polluting their water supply. The owner of the mine 

did not even need to do anything; the local government simply sent the police along.79 The new 

policy will be increasing fines on polluting enterprises. Many companies may be forced out of 

business due to the high fines. This will somewhat affect the local economy, and the interests of 

the local government will be affected as well. Since The Department of Water Ecology and 
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Environment will be in charge to monitor companies and collect the fines, there might be a huge 

conflict between the local government and The Department of Water Ecology and Environment. 

It is possible that the local government will be less motivated to fight pollution and continue to 

shelter polluting companies for the sake of local GDP. Without the strong support of local 

governments, the new policy may encounter certain difficulties and resistance in its 

implementation. This way the effect of the new policy may fall short of expectations. 

Chinese companies are also important stakeholders in the water pollution problem. In the 

past, due to the protection of local governments and the low fines. Many companies had no 

qualms to pollute water. Environmental inspectors in northern China found that nearly 14,000 

companies, or 70 percent of the businesses they examined, did not meet environmental standards 

for controlling water pollution. Of 467 companies inspected in the most recent round, a staggering 

350, or 75 percent, had "environmental problems. These problems included a lack of pollution 

control mechanisms and sewage treatment facilities.80 It is clear to see that most companies do 

not care about the water pollution problem. So, it is impossible to rely on the consciousness of 

companies to solve the water pollution problem. The new policy will use high fines to deter 

companies and use tax exemptions to encourage them to buy wastewater treatment equipment. 

Although the tax exemption will help companies save some money, their overall operating costs 

will still be higher than before. So, Chinese companies might not like this new policy. The good 
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thing is the complaints enterprises have will not have any influence on the policymaking or 

implementation. Because Xi Jinping has absolute power in China, he has made it clear that China 

will not sacrifice the environment for temporary economic growth.81 With Xi’s support, even if 

companies don't like the policy, they will have to accept it. 

Recommendation  

In recent years, the state of China's water environment has been deteriorating, with pollution 

accidents occurring from time to time. Water pollution has posed a major threat to the health of 

the Chinese people. More and more Chinese people are concerned about water pollution in China. 

Therefore, improving the water quality has become the need of the hour. I strongly recommend 

the Chinese government implement the policies proposed in this paper as soon as possible. First 

of all, the new policy can discipline enterprises and reduce illegal emissions by increasing fines. 

High fines can teach companies that illegally discharge pollutants a great lesson and discourage 

companies from repeating the violation. The effectiveness and feasibility of such policies have 

been demonstrated in several countries, including Japan and the United States. Secondly, the new 

policy could use tax exemptions to encourage companies to purchase wastewater treatment 

equipment. It can mobilize the enthusiasm of enterprises to become cleaner and greener and help 

them save a great deal of money. The Chinese government has previously implemented similar 

policies to combat air pollution with great success. So, the Chinese government can apply this 

successful experience to solve the water pollution problem as well. Although the new policy may 

                                                   
81 Jie Yang, “President Xi Pledges Not to Sacrifice Environment,” China Daily, May 2013, https://chinadaily.com.cn.htm. 



 33 

not work for the large and wealthy enterprises, but China's largest firms in most industries are 

State-Owned Enterprises. 91 of the 124 Chinese members of the latest Fortune Global 500 are 

State Owned Enterprises. 82  Comparing with private companies, research finds State-Owned 

enterprises in China are less likely to engage in illegal activities or violate Chinese laws.83 So, if the 

new policy can affect most companies, then it can be considered as successful. In addition, making 

the Chinese market less attractive for foreign companies to invest in is another potential negative 

impact of the new policy. However, as this proposal mentioned above, political security is the core 

for China. If the new policy can alleviate the Chinese public's dissatisfaction with the current state 

of water pollution in China by improving the water quality, then some economic losses would be 

acceptable to the Chinese government. Overall, the total number of pros is greater than the total 

number of cons. Therefore, this policy proposal should be adopted. 
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