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Preface 

 

This factsheet should be seen as an overview of the Chinese water challenges and what politics dominates in the devel-

opment of the Chinese water management.  

The factsheet is based on multiple sources with different backgrounds. Some of the given data in this factsheet may be 

questionable, as only one or indirect sources have been available.   

The factsheet are divided into three subcategories: 

1. Water, 

2. Wastewater 

3. Industry. 

All regarding water challenges and future challenges for this specific area.  

To each topic the governmental plans and goals are described, although these should be taken lightly and not been seen 

as adopted goals in the Chinese water management. In 2018, a major reshuffling of the Government hierarchy regarding 

water and environment took place, called “From 9 to 2 Dragons”. The Chinese Government has in several, consecu-

tive 5-year plans, and not least in the recent 14th 5-year plan confirmed its commitment to address the severe 

environmental challenges, with the water sector. 

 

Priority was given to the environmental quality led by the (renamed) Ministry for Ecology & Environment (MEE) 

and natural resources management led by the  Ministry for Natural Resources (MNR) 

 

 

 

 

 

  

 

China 
Factsheet 



~ 2 ~ 

 

 

 

1.41 billion people live in China, which makes the 

Chinese population the largest in the world contain-

ing 18% of the world’s total population [1]. In con-

trast China only contains 7% of the world’s freshwa-

ter resources [2]. This ranks China 122 out of 175 

countries regarding water per capita [3]. This imbal-

ance between water and population is still worsening 

due to an annual population growth of 0.5% [1] 

 

 Experts project water supply will not be able to 

meet demands by 2030 if China carries on busi-

ness as usual. [3] 

 

 19% of the 7 rivers and basins and 35% of the 

26 key lakes and reservoirs monitors are essen-

tially useless for both agriculture and industrial 

use. [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

Today 28-30 % of land in China faces high or ex-

tremely high water stress, which means that 678 mil-

lion people live in highly water-stressed areas [4].  

 

 30 of 32 metropolitan cities have difficulties 

meeting water demands [5]  

 2/3 of the cities in China are water scarce. [6] 

 China’s total water deficit could reach 40-50 bil-

lion m3 by 2030. [5] 

 

 

 

 

 

 

 

 

 

 

 

Additionally the Chinese government faces problems 

connecting the total population to safe drinking water 

and proper sanitation management:   

 

 83.9% of the total Chinese population is con-

nected to the water network [6].  

 55.2% of the total Chinese population is con-

nected to the sewerage network [6].  

 

Furthermore the available water resources are une-

venly distributed between the northern and southern 

part of China. North China (north to the Yangtze 

River Basin) takes up 63.5% of the national territory, 

but only 19% of the national water resources [7].   

 

 30% of the groundwater resources are in 

North China, while 70% of the groundwater 

resources are in South China [8].   

 

 Southern China contains 82% of China’s wa-

ter, while Northern China contains 18% [9]. 

As a consequence of the uneven water resources and 

a larger population in North China, 70% of the North 

China Plain has been affected by over extracting 

groundwater. [5] 

 

Moreover, water resources also vary highly across the 

seasons, particularly in Northern China. In many of its 

provinces, 70% of the rainfall occurs only during the 

summer months (June-August), which has complicated 

early efforts to properly manage these water resources, 

especially for the grain-producing provinces such as 

Figure 1: Projected change in water stress by 2020 [1] 

Table 1: Water use and water resources per capita [2] 

The Big Picture 
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Shandong, Hebei and Henan [10]. There are also sea-

sonal fluctuations in Southern China. Rainfall occurs 

less in the autumn and winter than in spring and sum-

mer, which leads to drought in provinces such as 

Guangdong, Hunan, Jiangxi, Yunnan and Sichuan par-

ticularly in autumn [11]. 

 

 In the South-Eastern the average precipitation is 

2000 mm [9]. 

 In the North-Western area the average precipi-

tation is 200 mm [9].  

 

Climate changes affect the water situation in China, due 

to e.g. glacier retreat which supplies the big rivers in 

China with water.  

 

 Due to climate change the upper reaches of the 

Yellow River Basin rainfall is predicted to fall 

by up to 15% [12] 

 

The World Bank’s Cost of Pollution in China study has 

estimated that the water crises in China already costs 

China about 2.3% of the GDP, of which 1.3% is attribut-

able to the scarcity of water and 1% to the direct impacts 

of water pollution. [13] 

 

China’s government is aware of the worsening water sit-

uation, and is committed to transform China into a wa-

ter-saving society.  

 

The Chinese government has therefore adopted mul-

tiple regulations regarding water and wastewater. 

 

The policy framework of China works down from the 

broad ecological civilisation goals through laws and 

action plans that direct the government administra-

tion and State Enterprise sectors to deliver outcomes 

utilising innovative financing methods. The party 

overseas and manages this process. Accordingly, the 

major policy drivers hierarchy are as follows: 

 

 Ecological Civilisation – The overarching 

framework 

 State decrees and state level environmental 

laws – e.g. 2011 No1 policy document on 

water reform with subsequent 3 redlines pol-

icy documents, 2015 revised Environmental 

Protection Law, 2008 Water Pollution Con-

trol and Protection Law. – Provide legal 

framework 

 Five Year Plans (13th 2016-2020 and 14th 

2021-2025) – at national, provincial and mu-

nicipal levels provide priorities for invest-

ments and cross sector planning 

 Action Plans - Water Pollution Prevention & 

Control Action Plan, 2015 – provide sector 

specific programmes with investment levels 

 PPP Finance and Regulation – The financing 

mechanisms being developed to facilitate the 

construction of infrastructure. 

 Party Cadre Performance assessments – The 

criteria against which the performance of of-

ficials is assessed by the party. Very im-

portant to the real priorities that will be fol-

lowed and will drive decisions and beha-

viours. 

The major initiatives are:  

 

13th Five-Year Plan for economic and social devel-

opment 2016-2020 from 2016. Focus on quality im-

provement of existing constructions. 

- According to China Water Risk, these 

targets were all reached within the sched-

uled time horizon. China managed to 

reach all nine mandatory targets by the 

end of 2020. 

The Pollution Action Plan, also called the Water Ten 

Plan, from April 2015 [14] sets goals for protection 

of groundwater and surface water against pollution.  

 Expected investments: RMB 1.9 trillion in 

environmental protection related industries 

[15].  

 

In the 13th FYP and The Water Ten Plan the Chinese 

government has stated different initiatives for differ-

ent water sectors.  

 

The 14th Five year Plan focus on the environmental 

targets being furthered and consolidated from 2021-

2025. 

- The main elements of the sector plans of the 

14th 5YP is shown within water security / wa-

ter resources supply and water quality 

/wastewater / industrial water sectors. 
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Chinese administrative structure 
According to the Constitution of the People’s Republic 

of China, the administrative units are currently based 

on a 3-Tier system [16]: 

1. The country is divided into provinces, autono-

mous regions and municipalities directly under 

the Central Government; 

2. Provinces and autonomous regions are divided 

into autonomous prefectures, counties, auton-

omous counties and cities; and 

3. Counties, autonomous counties and cities are 

divided into townships, ethnic minority town-

ships, and towns. 

In 2014, China had 23 provinces, 5 autonomous re-

gions, 4 municipalities directly under the Central Gov-

ernment and 2 special administrative regions. [16] 

 
Figure 2: China and its administrative divisions. [17] 

 
In March 2018 the ministries in China were reshuffled.  
The management and use of water resources is new 
separated in different sections. The current institu-
tional structure of water management in China is illus-
trated in Figure 3. 

 
Figure 3: Current institutional structure of water management in China. 
[18](Lars mail) 

Table X lists the Government agencies connected to 

water management:  
Table 1: Primary responsibilities of Government agencies concerning wa-
ter management (Lars mail) 

Agency name Primary responsibilities 

Ministry of Natural 
resources 
 
 

- overall planning of functional zones  
- urban and rural planning  
- water resources survey and property 

registration  
- grassland resources  
- forest and wetland resources survey 

and property registration 

Ministry of Ecolog-
ical Environment. 
(previously Minis-
try of Environmen-
tal Protection) 
 

- Climate change and emission reduc-
tion  

- Groundwater pollution  
- Planning of water functional zone, 

management of sewage draining net-
work, and environmental protection in 
river areas  

- Supervision and guidance of agricul-
tural sources pollution  

- Environmental protection in oceans.  

Ministry of Water 
resources 

Water resources management. 

China’s largest 613 cities are classified after another 

Tier system, which divides the cities into four differ-

ent tiers. The Tier system divides the cities after 

three main categories: 
Table 2: Classification factors of the Tier system [19]. 

 GDP Politics Population Average 

Tier 
1 

Over 
$US300 bil-
lion 

Directly con-
trolled by cen-
tral govern-
ment 

More than 
15 million 
people 

The city in 
question 
may rank 
differently 
in each cat-
egory. A 
city ranking 
1-2-1 will 
be a tier 1 
city.  

Tier 
2 

Between 
$US68 bil-
lion and 
$US299 bil-
lion 

Provincial 
capital cities 
and sub-pro-
vincial capital 
cities 

3-15 mil-
lion people. 

Tier 
3 

Between 
$US18 bil-
lion and 
$US67 bil-
lion 

Prefecture 
capital cities 

150,000-3 
million 
people. 

Tier 
4 

Below 
$US17 bil-
lion 

Country level 
cities 

Less than 
150,000 
people.  

 

 
Figure 4: Distribution of tier 1, 2 and 3 cities in China. [20] 
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General Government initiatives  
The Chinese Government has great focus on water qual-

ity and water pollution:  

“It is important to protect the environment while pursu-

ing economic and social progress so as to achieve har-

mony between man and nature and between man and 

society”. – President Xi Jinping [21] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the late eighties where the first water resource 

legislation was published, the water regulations in 

China have become continuously tougher [22].  

The two plans presented in this section are the two 

latest major initiatives presented by the Chinese Gov-

ernment to handle the water challenges in China.  
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13th Five-Year Plan 2016-2020 

The Chinese government adopted the 13th FYP for economic and social development 2016-2020 in 2016. The 13th FYP 

sets national goals until 2020. With the 13th FYP the Chinese government focuses on quality improvement on existing 

constructions. 

 

In context of the 13th FYP, China implemented a revised Environmental Protection Law, which among other introduced 

tougher punishment of environmental violations and new discharge standards for municipal wastewater treatment plants 

[6].  

 

Examples of targets to be meet by 2020 [6]: 

 Upgrade of municipal wastewater treatment,  

 New wastewater capacity- estimated new capacity 55 million m3/d,  

 Sludge management- 90% of sludge must be treated (today 70-80%) 

 Wastewater reuse- direct reuse more than 20%, from less than 10%,  

 Installation of centralized wastewater treatment plants in all industrial parks- today less than 50%.  

 All industries must meet the discharge standards in the 13th plan 

 

 
The Water Pollution Prevention and Control Action Plan (“Water Ten Plan”) 

Released in April 2015 [14], and sets goals for protection of groundwater and surface water against pollution. In total 

238 specific actions, 35 policy targets and 10 aspects involved [15] [24]. Focus on the 7 key rivers in China (Yangtze, 

Yellow, Pearl, Songhua, Huai, Hai and Liao), which are key sources of drinking water in China. [15] 

 

Overall objectives and targets to be meet by 2020 [15]: 

 Greatly reduce the percentage of badly polluted water bodies 

 Improve the quality of drinking water 

 Reduce the over-extraction of groundwater and control groundwater pollution 

 Improve the environmental quality of coastal areas 

 Improve urban water environment in key regions 

 By 2030, the overall quality of the ecological environment will be improved 

 By the middle of 21st century, the quality of the ecological environment should be fully improved and the 

ecosystem should realize a virtuous cycle. 
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The 14th % Year-Plan (2021-2025) 

 

China, and especially the northern part of China, is challenged with water resources, and approx. 70% of 

drinking water is based on groundwater in China. 

  

National efforts must be introduced to strengthen better water utilization and water-saving measures in agri-

culture and industry. Efforts against water loss in the supply in the cities must be strengthened and water con-

sumption per GDP must be reduced by approx. 16%. 

  

China will also promote seawater desalination plants without, however, setting specific targets. Desalination 

plants are enormously energy-intensive, and this will mean something for CO2 emissions in China if this ef-

fort is increased violently. 

  

Already in January, the National Development and Reform Commission (NDRC) issued new plans for the 

handling of waste water, which must be carried out over the next 5 years. The same goals are reproduced in 

the 5-year plan. The plans imply that the entire effort for handling waste water must be significantly increased 

and the capacity for cleaning must be increased to match the development. 

  

There is a requirement that the larger cities that have problems with water shortages must recycle at least 25% 

of the treated waste water. For the Beijing-Tianjin-Hebei area, where water shortages are particularly wide-

spread, the proportion is 35%. New price systems will be introduced for the recycling of treated waste water 

and industrial water, so that a financial incentive is introduced for companies to clean and use the treated 

waste water and surplus water. 

  

4. China's efforts for nature protection and biodiversity 

As the future host of the UN's biodiversity conference COP-15 in Kunming, it is not surprising that biodiver-

sity has been given a prominent role in the five-year plan. It appears that China will implement large bio-di-

versity projects and make a special effort for the endangered animal species and habitats. In recent years, 

China has introduced major nature protection measures on, among other things, the large rivers such as the 

Yangtze and the Yellow River, where, among other things, a fishing ban has been introduced on large parts of 

the Yangtze River. It appears from the five-year plan that the nature protection of the large rivers, larger lakes 

and wetlands will continue to be strengthened over the coming years. 

  

Specific targets have been set for how much nature creation/protection must be carried out. For example, 1.1 

million new forests must be planted. ha in the catchment area of the Yellow River. As one of the 20 main tar-

gets in the new five-year plan, a binding target for the forest area in China has been specified, which in 2025 

must be 24.1%. The target - which was reached - was 23.04% in the previous five-year plan. 

  

In addition, a gene bank must be established for rare and endangered animal species and a special effort for 48 

extremely rare animal species and 50 plant species with limited populations. 
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Future investments  
The Chinese government has allocated funds in order to 

reach the national water goals.  

 

 The total Chinese water market is expected to rise 

with 28% towards 2020 [6]. 

 

The 13th Five-Year Plan, The Chinese government an-

ticipates that reaching the targets of the 13th FYP will 

require direct purchase of over $230 billion of products 

and services, along with indict investments over $80.6 

million [6].  

 

The Water Ten Plan, in order reach the goals in Water 

Ten Plan the Chinese government expects the new plan 

to boost GDP by around RMB 5.7 trillion and RMB 1.9 

trillion of new investments in environmental protected 

related industries in which RMB 1.4 trillion will go to 

purchasing products and services [15]. 

 Creation of 3.9 million new non-agriculture jobs 

[15]. 

 

The investments from the 13th FYP can be separated into 

Capex and Opex:  

 

 Capex (Capital Expenditure) is expected to account 

for $66.7m in 2020, which is an increase of 29.4% 

compared to 2016. [6] (see Figure 6)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Opex (Operating Expenditure), is expected to ac-

count for $61m in 2020, which is a growth of 

26.8% [6] 

 The fall in investment values from 2013-2014 is 

due to the completion of the South-North Water 

Transfer Project [6] 

 
Figure 6: Segmentation of utility water capax. [6] 

 

Capex, for water supply can be divided into four cate-

gories (Figure 7) and waste water can be divided into 

three categories (Figure 8):  
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Figure 5: The Yangtze River. [7] 
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Figure 7: Water supply, Capex. [6] 

 
Figure 8: Wastewater, Capex. [6] 

 
In order to reach the different goals in the 13th FYP, 

large investments in equipment is required. The top 5 

equipment investments can be seen in Figure 9:   

 
Figure 9: Top 5 equipment investment. [6] 

PPP/Non-PPP 

Utility capital investment is split into two cases: govern-

ment funded projects (non-PPP) and private sector 

funded projects (PPP projects). 

 Government projects: The local government is 

usually responsible for funding utility projects. 

Central government would either provide 

grants through the NDRC (National Develop-

ment and Reform Commission) or give conces-

sionary loans through the CDB (China Devel-

opment Bank) to local governments. However, 

the majority of funding still comes from local 

governments. [6] 

 PPP projects: Under the current PPP scheme, 

both state-owned and private water companies, 

financial organizations, and investment funds 

are all considered as private sector. Most of the 

funding sources come from commercial bank 

loans. [6] 
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Water resources  

Hydrologically China is divided into a northern region 

with relatively low rainfall and a southern region with 

ample rainfall (see the division in Figure 11)   

 
Figure 11: The main groundwater regions of China overlain on a rainfall 

map. The black dotted line illustrates the hydraulic division between 

North and South China. [12] 

 
Different numbers for the available renewable water 

resources in China: 

 Total renewable water resources: 2840 

km3/year [8] 

o Surface water: 2739 

o Groundwater: 828.8 

o Overlap between surface water and 

groundwater: 727,9 (groundwater that 

reaches the rivers) 

 

 Total renewable water resources: 3567.8 

km3/year [6] 

o Surface water: 273.9 

o Groundwater: 828.8 

 

In 2010 North China obtained 81.1% of its water from 

surface water and 18.4% from groundwater. Surface 

water overexploitation gives negatives impact on the en-

vironment.   

 The annual average discharge (river to ocean) 

nationwide has substantially decreased from 24 

billion m3 in 1950s to 1 billion m3 in 2001. [5] 

 

 

 

 

Water quality  

The Chinese authorities classify water quality into 

five grades, based on purpose of use and protection 

targets (see table below).  

 
Table X: The five water quality grades [23] [24] 

Grade  Uses  

I Suitable for river sources and national re-

serves 

Drink-

ing wa-

ter qual-

ity 

II Suitable for domestic use (first rate) and 

other uses 

III Suitable for domestic use (second rate) 

and other uses. Could be used for drink-

ing water after processing.  Polluted 

IV Suitable for industrial use and entertain-

ment use (not for human) 

V Suitable for agricultural use Highly 

polluted >V Not suitable for any use 

 
Table X: Values to be meet for grade I.  

Indicator Grade 1 

pH 6~9 

BOD5 (mg/L) 20 

COD (mg/L) 60 

NH3-N (mg/L) 15 

P (mg/L) 0.5 

 

Of the 4778 underground water monitoring stations 

[24]: 

 43.9% reported poor water quality 

 15.7% reported very poor 

 

 73% of the deep groundwater in North China 

Plain is grade 4 or 5. [25] 

 280 million residents use unsafe drinking wa-

ter [25] 

 

 
Figure 12: Groundwater Quality Deterioration 2012-2016 [23] 

 

Water 
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Due to high levels of groundwater abstraction have led 

to pollution of groundwater with substances such as ar-

senic, nickel, iodine and fluorine [9]. 

 

 19.6 million people are at risk of being affected 

by the consumption of arsenic-contaminated 

groundwater  [26] 

 

High salinity is a serious issue in coastal areas (include 

both intrusion of seawater and upwelling of saline 

groundwater under coastal plains) 

 At the coast of Shandong, the salinity intrusion 

now extends more than 10 km from the coast-

line affecting the urban water supply for Yantai 

and Weihai. [12] 

 

 The porportion of rivers with water “unfit for 

human contact (grade IV or worse) has shrunk 

from 31% to 28.8% in 2016. [23] 

 

 
Figure 13: Overall Surface Water Quality of China’s Rivers 2015-2015 

[23] 

 

Desalination  

 Desalination of seawater into freshwater is a 

solution used in China to reduce water scar-

city. [22] 

 

According to a report on seawater use in China pub-

lished by the former State Oceanic Administration 

(now under Ministry of Natural Resources) it is esti-

mated that: 

 China produces 1.18 million m3/d of desali-

nated water as of 2016. [27] 

 

In 2015 total installed seawater usage capacity was 

1.03 million m3/d according to the China Desalination 

Association.  

 From 2006 to 2010, Chinas desalination ca-

pacity grew nearly 70 % each year, according 

to government statistics, but missed its target 

of producing 2.2 to 2.6 million m3/d of desal-

inated water by 2015 [28] 

 

In 2016 China had 131 desalination facilities in total, 

and the capacity of the largest was 200,000 m3/d. The 

cost of desalinated water ranges from $0.74 to $1.18 

per m3. [27]  

 

As of December 2015 According to government sta-

tistics, the water shortages in China’s coastal areas 

will reach 21.4 billion m3. [28] 

 A critical challenge is that the average price 

of desalinated water (ranging from $0.75 to 

$1.20/m3) is much higher than that of tap wa-

ter (less than $0.5/m3). Thus the local govern-

ments are often reluctant to commit to build-

ing desalination plants as it is hard to sell. 

[28]  

 Over 60 percent of the desalinated water pro-

duced in China is for industrial use. [28]  

 

The South-North Water Diversion Project, which 

pumps 25 billion m3 water per year from the Yangtze 

River in southern China to the north China plain, has 

made seawater desalination seem less urgent [28] 

 

 
 

Government goals regarding water quality 

The 13th FYP:  

In the 13th plan the government plans to improve water 

quality nationwide by 2030.  

 

 70% of all surface water should have grade III 

or higher (66% in 2015). [29] 

 Less than 5% of all surface water should be 

worse than grade V (9.7% in 2015). [29]  
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The water 10 plan [15]: 

 By 2020 over 70% of water in 7 key rivers shall 

reach Grade III or above (<63% in 2013). By 

2030 this ration shall be higher than 75% [24]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 the amount of Grade V+ water in Beijing-Tian-

jin-Hebei shall fall by 15%, and Grade V+ wa-

ter shall be eliminated (0%) in Yangtze River 

Delta and Pearl River Delta; 

 

 Improve the quality of drinking water – over 

93% of urban drinking water sources shall reach 

Grade III or above in 2020. By 2030 more than 

95% [24].  

 

 Ration of black and smelly water body in prefec-

ture-level cities: within 10% and in 2030 0%. 

[24] 

 

 Reduce groundwater over extraction and control 

groundwater pollution – groundwater falling un-

der “very bad” category shall decrease to around 

15%. 

 

 Improve the environmental quality of coastal ar-

eas – up to 70% of coastal water shall reach 

Grade I or II; 

 

 By the middle of 21st century, the quality of the 

ecological environment should be fully im-

proved and the ecosystem should realize a virtu-

ous cycle. 

Government initiatives 

Monitoring coverage of groundwater and surface wa-

ter has expanded considerably between 2015 and 

2016:  

 Only 340 groundwater monitoring stations 

were installed in 2013-2015, while more than 

1000 new groundwater monitoring stations 

were set up between 2015 and 2016. [23] 

 River surface monitoring stations has dou-

bled from 2015 to 2016 [23] 

 

In 2016 China announced that it would spend 430 bil-

lion yuan ($62,4 billion) on around 4.800 separate 

projects aimed at improving the quality of its water 

supplies [30] 

 

  

Figure 14: Water Quality of Key Lakes and Reservoirs 2012-2016 [23] 
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Water use  

In 2016 the total water use was 604.0 billion m3 [31], 

with agriculture as the largest consumer.  

 
Table 2: Total percentage water use in 2016 [31] 

 

The water use in China has grown steadily over the last 

few years:  

 
Figure 15: Total water use. [31] 

High abstraction in the northern China has locally led to 

groundwater levels declining by up to 1 m per year since 

1960 and now poses a risk to water supply [12]. The ar-

eas most affected are: [12] 

 The North China Plain around Beijing and 

Tianjin within Hai River Basin 

 The liao-Songhua Lowland  

 The Northwest Deserts (Hexi corridor) along 

the Silk Road in Gansu Province. 

Groundwater is a source of urban water supply in 

400 of Chinese cities 

 60% if there cities report moderate to signifi-

cant pollution of the groundwater [12].  

Domestic- rural/urban 

In 2016 the water for domestic purposes represented 

14 % of the total national water use [31].  

 

The urban public water supply coverage was [32]  

 ca. 90% in Cities,  

 ca. 79% in Counties  

 and only 62% in Towns in 2010. 

Different numbers regarding water use per capita:  

 Average tap water use pr. capita 176.9 L/day. 

[31] 

 Average water use in 2015 per capita: 445.1 m3. 

[31] 

 

The domestic use in China is 110 litre per capita per 

day (lcd) 

 This is 193 lcd in urban areas and 93 lcd in 

rural areas of China. [12] 

 This indicates a potential for further water de-

mand management in urban areas [12]. 

 
 400 out of 650 large cities use groundwater 

sources for their water supply [12] 

 

 
Figure 16: Significance of groundwater in urban water supply. [12] 
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 Groundwater provides 60-70% of the urban 

water supply in northwest and north China1. 

[12] 

o In 90% of these cities the groundwater 

is polluted and seriously polluted in 

60% of them. [12] 

 

Government goals 

It has been planned to increase public water supply cov-

erage to: 

 95% in Cities,  

 85% in Counties  

 and 75% in Key Towns 

(defined by national and provincial documents) [32] 

 

 Total water usage stays below 670 billion m3 

(The 13th FYP). [29] 

 Decrease in water withdrawal per unit GDP by 

more than 23% by 2020 (The Water Ten Plan).  

Agriculture 

China is an agricultural country endowed with rich ag-

ricultural resources and a long history of farming.  

 China produces one fifth of the world’s grain 

[33] 

 

Agriculture represents the largest sector for total water 

use in China. In 2016 the water use in Chinese Agricul-

ture represented 62% of the total national water use 

[31].  

 Most of the water is used for irrigation [12]. 

The water use per ha of irrigated farmland was 6,270 m3 

in 2013 [34]. The water use efficiency of farmland irri-

gation was 52.3% in 2013 [34] 

 China has set a goal to reach more than 60% ef-

ficiency by 2030 [35]. 

 
Asymmetric geographical distribution of water and ag-

riculture areas is a major cause to water scarcity:  

 Southern China contains 82% of China’s water 

and 38% of its agricultural land. [9] 

 Northern China contains 18% of Chinas water 

and 62% of agricultural land. [9] 

 

                                                 
1 “The comprehensive use in urban areas suggests that a 

large part of the small scale abstrations for rural water sup-

ply may not be included in the groundwater resources esti-

mate” [12] 

 
Figure 17: China's sown area mapped onto water resources. [22] 

 

In Northern China, groundwater has been excessively 

abstracted as it is the main source for irrigation account-

ing for 70% of the total irrigated areas, whereas surface 

water is the main source for irrigation in Southern China 

[36] 

 

The water abstraction over large parts of northern China 

is not sustainable: 

 Continued excessive abstraction places 15% of 

China’s food production at risk [12] 

 
Figure 18: 2007-2016 Overall Crop Failures due to Floods and 

Droughts in China. [3] 

 

Agriculture in China is a large polluter of water due to 

the use of mineral fertilizers.  

 Chemical fertilizer use has gone up from 546 

kg/hectare in 1990 to 912 kg/hectare in 2009. 

[22] 

Government Goals 

The Chinese government has always placed high pri-

ority on the development of agriculture, and since 

1978, China has carried out multiple reforms regard-

ing agriculture [33].   
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Industry 

In 2016 the water use in Chinese industry represented 

22% of the total national water use [31].  

 

 More than half of China’s industrial water 

use is in coal related industry, from dewater-

ing of mines, through processing, to cooling 

of coal-fired power plants. [12] 

The water use per 10,000 USD of industrial added 

value, a preferred indicator of water use efficiency in 

China, was 716 m3 in 2012, compared to that in Ger-

many, United Kingdom and France with 87 m3, 118 

m3, and 730 m3, respectively in 2007 [37]. 

 

Water reuse and recycling in industrial sectors will be 

promoted in China. It has been planned to improve the 

water recycling facilities in cities which suffer from se-

vere water shortage and pollution.  

 Industrial production should first use re-

claimed water in these cities.  

 By 2020, the recycled water utilization rate 

should reach 20% in cities with water short-

ages, and 30% in Beijing-Tianjin-Hebei re-

gion, which has suffered from serious water 

shortages 14. [35] 

Services  

The leakages in old pipelines have been one of the 

major reasons for the high levels of non-revenue wa-

ter in China.  

 Length of water supply lines in 2016: 756623 

km [31] 

 Old water pipelines in China are made of ce-

ment, which cause a high leakage rate.  

 

 
Table 3: Percentage of piped and non-piped water supply [38] 

 

                                                 
2 Water is taken at a centralized source before it is carried to 

users by a water transmission and distribution pipeline net-

work. [39] 

 Number of residents with access to Tap wa-

ter in 2016: 469,584,000 people  

 97.64% of urban areas are connected to the wa-

ter supply network. [6] 

 
Urban and Rural Construction Statistical Bulletin 2014 

by the Ministry of Housing and Urban Rural Develop-

ment (2015) claims that:  

 83.9% of total population connected to water 

network [6].  

o The 12th FYP goal to be reach in 2015 

for centralized water supply was 80%. 

[39] 

 

 In 2012 68% of the rural population had access 

to centralized water supply2 [39]. 

 
Figure 19: Utility service performance [6] 

 

Government goals 

The Chinese government is urging local governments to 

replace or renovate water pipelines which are over 50 

years old or made of steel or cement. [6] 

 

 Reduce leakage in water pipelines from 15% to 

12% in 2017 and 10% in 2020. [6] 
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Figure 20: Water withdrawals by sector, 2010-2030 [6] 
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 Total wastewater discharged in 2016: 7110954 

(10000 tons) [31]  

 

 55.2% of the population is connected to the 

sewerage network [6] 

 

In 2015 76.5% of the total Chinese population had im-

proved access to improved sanitation facilities [1], 

 Where only 63.7% of the rural population had 

access to improved sanitation facilities, 

 And 86.6 % of the urban population had access 

to improved sanitation facilities 

 
Figure 21: Safely managed sanitation3. [38] 

 

40.7% of all wastewater is collected [6], where 66.2 % 

of the wastewater is treated to secondary level and 0% 

to tertiary level.  

 The design capacity of wastewater treatment 

tells another story- 95.4% is secondary while 

4.5% has primary treatment, with an annual ca-

pacity at 170.8 million m3/day. [6] 

 

                                                 
3 “Improved sanitation facilities are likely to ensure hygienic sepa-

ration of human excreta from human contact. They include 

 

Wastewater reuse 
Water reuse is a major theme in the 13th plan and 

detailed targets have been outlined in several poli-

cies. [6]  

 

No further details in the existing plans regarding the 

supporting network 

 Today trucks are used to transport re-

claimed wastewater. [6] 

 Reclaimed wastewater is currently used for 

municipal uses and irrigation. [6] 

 

Not a strong incentive for industries to use re-

claimed municipal wastewater owing to small price 

difference between the fresh water tariff and the re-

claimed wastewater price. [6] 

 For example in the province Zhejing where 

the fresh water tariff is slightly higher than 

average is $0.63-$0.78/m3 and the re-

claimed wastewater price is $0.47/m3 

 

Sludge management 

 70-80% of produced sludge is not treated to 

an adequate standard [6]  

 

 Anaerobic digestion is a developing trend in 

the sludge management market in China, as  

 

the technology reduces sludge volumes 

which is a key issue that the municipalities 

are currently facing. 

 

 MEP has estimated that a total investment 

of CNY30–40 billion ($4.69–6.25 billion) 

is needed to reach the standards. 

flush/pour flush (to piped sewer system, septic tank, pit latrine), ven-

tilated improved pit (VIP) latrine, pit latrine with slab, and compost-

ing toilet”. [1]Der blev angivet en ugyldig kilde. 
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Government goals 

 
Figure 23: Overall control of Pollutants Discharge. [24] 

 
China’s central government has announced that 

wastewater tariffs nationwide must reach $0.15/m³ for 

urban residential usage, and $0.22/m³ for non-residen-

tial usage in urban areas 

 

The 13th FYP [6]: 

Direct reuse rate of reclaimed water to be more than 

20% by the end of 2020 (from less than 10% at the end 

of 2015). 

 This goal is higher for Beijing-Tianjin-Hebei, 

where the rate is set to be 30%. To reach this 

goal it is estimated that an investment more than 

$16 billion is needed. [6] 

 

90% of the sludge should be treated to meet standard in 

2020. [6] 

 

The Water Ten Plan [6]: 

 Goal of urban wastewater treatment rate is 95% 

(90% in 2014), 

 Goal of suburban wastewater treatment rate is 

85% (82% in 2014), 

 Goal of urban sludge treatment rate is > 90% 

(~70), 

 Reclaimed water utilization rate in water scarce 

cities to be more than 20% (now <10%), 

 Reclaimed water utilization rate in Beijing-

Tianjin-Hebei region to be more than 30% (to-

day <10%). 

 

 

Government initiatives 

Ministry of Environmental Protection estimates that 

China needs further treatment capacity of 55 million 

m3/day to reach treatment goals. [6] 

 

 Ministry of Environmental Protection esti-

mates that a capital investment of $20.73 

billion and a yearly operation investment of 

$10.3 billion are needed to meet the goal. 

[6] 
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The majority of strongly polluting industries are clus-

tered in the area: Beijing-Tianjin, Hebei, Yangtze River 

Delta and Pearl River Delta [6] 

 

Wastewater 

Wastewater discharged from industrial sectors was 

20.98 billion tons in China in 2013, which was approx-

imately 30.17% of the total wastewater [40]. 

 
Weak incentive for industries to use reclaimed munici-

pal wastewater due to small price difference between 

fresh water tariff and reclaimed wastewater price 

(source: China Water Risk / [6]) 

 

 The incentive to reuse wastewater onsite is 

stronger in industrial parks [6] 

 More than 3,300 industrial parks in China and 

less than 50 % with installed centralized 

wastewater treatment plants. 

 

Official numbers claim that 70 % of the industrial 

wastewater is treated before discharge, but experts con-

sider 30 % to be more realistic. [6] 

 

 
Figure 24: Investment completed in treatment of industrial wastewater. 

[31] 

 

Coal-to-chemicals 

Coal-to-chemicals (CTX) is the sector with the greatest 

potential in the Chinese industrial water market, and its 

growth is driving a demand for high-recovery 

wastewater treatment. [6] [ 

 To prevent the industry from becoming over-

built with numerous small facilities, China’s 

National Energy Agency (NEA) has announced 

in 2014 a minimum capacity requirement [6]. 

 

 

 

 

CTX plants are heavy water users:  

 The direct liquefaction process for CTX re-

quires 10 m3 of water for every ton of oil 

produced [6]. 

 

 Treatment challenge including difficulties 

treating chemicals such as strontium, bar-

ium, silicon and high levels of COD [6]. 

 

 Zero liquid discharge requirement due to lo-

cation of CTX industry in China’s most arid 

north-west region with little access to water 

[6]. 

 

 CTX is a new market with many technology 

challenges yet to be addressed, such as dis-

posal of waste salt [6].  

 

 The CTX industry generates large volumes 

of wastewater that cannot be discharged and 

is polluted with hard-to-treat contaminants 

[6] 

 

 
Figure 25: Minimum capacity requirement for CTS projects. DME: coal-

to-dimethyl ether, MEG: coal-to-monoethylene glycol. [6] 

Coal Power 

Wastewater treatment and reuse are the market seg-

ments offering the most significant opportunities in 

the water for power market. A changing regulatory 

environment means that increasing numbers of zero 

liquid discharge (ZLD) systems will be in need to 

be installed. [6] 

 Coal currently represent 65 % of China’s 

electricity generation, and despite a decline 

due to increased focus on renewables, it is 

0

2000000

4000000

6000000

8000000

10000000

12000000

2000 2005 2010 2015

1
0

.0
0

0
 y

u
an

2

1

0.5

1 1

0.5

b
ill

io
n

 m
3 /

yr
 o

f 
w

at
er

Industry  



~ 18 ~ 

 

still expected to be at 53 % in 2030, accord-

ing to the National Energy Adminstration 

[22] 

 

 Flue gas desulphurization (FGD), which is used 

to remove SO2 from the emissions of power 

plants create complex and difficult to treat 

wastewater. [41]  

 The China Environmental Protection Industry 

Association has estimated that wastewater treat-

ment of FGD alone could represent a market 

around $14.5 billion. [22]  

 In 2014, the power and heat generation sector 

spent at least $465 million on wastewater treat-

ment [22]  

 2,000 coal-fired power plants in China, of 

which approximately 100 currently have ZLD 

systems installed [6]. 

 Evaporators are a key technology that are gain-

ing traction in the market [6]. 

Hydropower 

There are more than 45,000 rivers in China, which indi-

cates the tremendous potential of hydropower for en-

ergy supply (PIANO project).  

 China is the world’s leading country in large 

hydroelectric dam construction and operation 

[10] 

 In 2013, the annual electricity generation of 

hydropower was 9,116,44 GWh, accounting 

for ca. 16.9% of the total annual generation of 

power in China [42].  

 
Figure 26: Electricity production from hydroelectric sources and renewa-

ble sources excluding hydroelectric (% of total). [1] 

 
It is estimated that China has the highest potential for 

small hydropower in the world [36] 

- There were 46,849 rural hydropower stations 

in operation in 2013, and the total installed 

capacity of rural hydropower was 71,190 

MWh [43] 

Since small scale hydropower stations are mostly lo-

cated in mountainous or poor regions in rural areas, 

problems such as poor construction quality of stations 

and lagging technologies of machines are still common 

in China [44] 

Government goals 

The Chinese government encourages its industries to lo-

cate in industrial parks. [6] 

 The government requires that all industrial 

parks have centralized treatment plants by the 

end of 2017 [6]  

 

In 2015 the Ministry of Environmental Protection re-

leased five new standards for the petroleum refining, 

petrochemicals, synthetic resins, inorganic chemicals, 

and secondary metallurgy industries.  

 All discharge into water bodies should meet 

the highest (Grade I) standard (see table X), 

except for discharge into centralized treat-

ment systems for industrial parks.  [6]  

 Grade I: the receiving water body is suitable 

for drinking. 

 

The Water Ten Plan: 

The industrial sector is set to be a key focus, both in 

terms of wastewater discharge and water usage.  

 Water withdrawal in  $1563 of industrial 

value added compared to 2013: -30% [6] 

 Strict control of water abstraction permis-

sions for industry users that could use 

wastewater reuse as an alternative 

 

Government initiatives 

 Shut down of small-scale industrial plants 

without qualified wastewater treatment fa-

cilities by the end of 2016 [6] 

 Ten focus industries: pulp and paper, 

leather, textiles, dyeing, coking, refining, 

pesticides,  sulphur, arsenic, electroplating. 

[6] 

 Implementation of specific plans by end of 

2017 to control pollution of major indus-

tries [6] 

 New industrial facilities and expansion 

plans until an equivalent amount of pollu-

tants are removed by the polluter [6] 
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