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About This Report

This report characterizes Chinese leaders’ decisionmaking about water management and potential future 
implications of these decisions. We combined water supply and demand data with an analysis of China’s 
recent policy decisions around water resources. In addition, we conducted a workshop with China experts to 
identify the interaction of water resource constraints with other societal trends, such as economic, geopoliti-
cal, and environmental trends. This study identifies the current and future implications of water resource 
constraints for China’s strategic planning. Think tanks and experts on China are the intended audiences of 
this work, which we hope will encourage them to consider how China’s water decisionmaking interacts with 
China’s societal, economic, and national security decisions. 
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publics’ understanding of the People’s Republic of China.
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Summary

Water stress is not a unique or new challenge to China, but the scale at which China must manage finite 
water resources to maintain economic and social stability creates trade-offs and challenges with potentially 
broader implications. Water supplies are limited in the northern region of China compared with those of 
the southern region; this disparity has long driven investments in large-scale infrastructure projects that 
move water between regions. However, as constraints have persisted and sometimes intensified over the 
past decade, China has initiated a wave of governmental changes that have shifted policy focus to reduce 
demand. These changes increased water conservation and efficiency while still supporting economic growth 
and national security aims. 

Water supply infrastructure projects likely cannot completely offset regional water disparities, particu-
larly as the effects from climate change worsen and China continues investing in water-intensive industries. 
Water is required for many of China’s policy initiatives and economic investments. As a result, national poli-
cies can create the conditions for the total sum of water demand to be significantly more than the supply, 
particularly in northern China. There are clear disconnects in China’s water policy that will exacerbate water 
stress in the future and require China to make hard decisions about water, food, and economic security.

China faces some difficult trade-offs and challenges to its goals for water resources:

•  Climate change will exacerbate water scarcity and could increase tensions between competing water 
needs. 

•  The interplay between economic performance, political stability, and water management will be crucial 
in shaping China’s response to ongoing water challenges. 

•  Policies designed to reduce demands in water-scarce regions play a critical role in China’s water man-
agement strategy. Reducing water demands requires buy-in and adoption of new water-saving technolo-
gies from users—individual, commercial, and industrial. 

•  As China continues to rely on large infrastructure projects to move water from water-rich to water-
scarce regions, the societal and economic costs need to be weighed against the potential benefits.
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China’s Water Future

Introduction

China, similar to many other countries, is managing the challenges and trade-offs associated with water 
stress; the decisions made are likely to have economic and political consequences domestically and beyond.1 
China’s rapid growth has vastly altered the relationship between water supply and demand. As of 2020, China 
had approximately 1,990 cubic meters (m3) of available water per capita, which is less than half the global 
average and one-fourth of the available water per capita in the United States.2 Conditions are worsening 
across the country as surface water resources decline and groundwater resources are overexploited.3 

Water stress varies greatly across China’s regions. Drawing on the World Resources Institute’s Aqueduct 
Water Risk Atlas, water stress in China is estimated to vary from low in the southern provinces to extremely 
high in the northeast provinces.4 More specifically, northern provinces have just 10 percent of China’s avail-
able fresh water (500 m3 per capita) but have 30 percent of China’s population and economic activity.5 The 
regional disparity in water availability has motivated large water diversion infrastructure projects, such as 
the South-to-North Water Diversion (SNWD) Project, launched in 2003.6 Climate change is exacerbating 
these disparities and is likely to make future water stress more extreme in some regions. 

Unmanaged, water stress can lead to many negative outcomes: food insecurity,7 impaired public health 
and disease outbreaks,8 ecosystem degradation,9 energy insecurity,10 economic stagnation,11 and, in extreme 
cases, geopolitical instability and conflict.12 Some of these effects can already be seen as China’s agriculture 
and industrial sectors, both economically critical, expand and increase water usage. 13 The agricultural sector 
in arid northern China is the country’s largest water user. Agricultural water use in these arid regions is likely 

1	 Sekiguchi, “Water Issues in China.” Water stress is defined as “the ratio of total water demand to available renewable sur-
face and groundwater supplies” (World Resources Institute, “Aqueduct Water Risk Atlas”).
2	 World Bank, “Renewable Internal Freshwater Resources Per Capita (Cubic Meters)—China, World.”
3	 Wang et al., “Growing Water Scarcity, Food Security and Government Responses in China”; Baiyu, “Half of Yangtze Prov-
inces are Water Stressed.”
4	 World Resources Institute, “Aqueduct Water Risk Atlas.”
5	 El-Kogali, “From Scarcity to Sustainability”; Moore, “Water Resource Issues, Policy and Politics in China”; per the World 
Resources Institute, 500 m3/person/year is the benchmark for absolute water scarcity (World Resources Institute, “Aqueduct 
Water Risk Atlas”).
6	 Liu and Yang, “Water Sustainability for China and Beyond.”
7	 Michel, “Water and Food”; Food and Agriculture Organization of the United Nations, “Food Security and Water Security 
Go Hand-in-Hand”; Collins and Reddy, “How China’s Water Challenges Could Lead to a Global Food and Supply Chain 
Crisis.”
8	 World Health Organization, Burden of Disease Attributable to Unsafe Drinking-Water Sanitation and Hygiene.
9	 Bakker, “Water Security.”
10	 Hightower, “Water Impacts on Energy Security.”
11	 World Bank, “High and Dry.”
12	 Gleick, “Water and Conflict”; Falkenmark, “Middle East Hydropolitics.”
13	 Lancia et al., “The China Groundwater Crisis.”
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unsustainable given domestic water stress and changing industrial demands,14 and it may lead to more food 
imports or increased food insecurity. 15 In addition, water stress is poised to contribute to economic stagna-
tion in China, with water shortages predicted to result in $35 billion in economic losses each year by 2030.16 

Policymakers and observers have long raised the alarm about water stress and its potential effects on 
China’s politics and economy.17 However, complex, overlapping water governance structures have often made 
it difficult for Chinese policymakers to respond to these challenges. In China’s 14th five-year plan (FYP), the 
central government placed clear emphasis on water security as part of China’s national development strategy, 
including managing and protecting waterways across administrative districts and constructing new infra-
structure.18 Water policy priorities have been supported by substantial financial investments; $610 billion 
is being spent on water infrastructure between 2011 and 2030.19 By comparison, the recent U.S. Bipartisan 
Infrastructure Law allocated $50 billion to water infrastructure improvements.20 

Regional water stress and scarcity are not new challenges for China. As Mao Zedong stated in 1952, “[t]he 
South has plenty of water and the North lacks it, so if possible why not borrow some?”21 China’s approach to 
managing water stress has often created new problems; in some communities, farmers have watched rivers 
dry up, factories have closed, and people have been moved off their land.22 China still faces difficult decisions 
to manage water stress, despite two decades of policy changes and investments.23 

Understanding how water constraints affect Chinese leaders’ decisionmaking helps us to identify the 
current and future potential implications of water resource constraints on China’s strategic planning. This 
report summarizes the current state of water stress in China, current policies and investments aimed at 
addressing water stress, and the current and future decisions and trade-offs China faces as they manage water 
supply and demand. 

We ask the following research questions:

•  How is water stress manifesting in China? 
•  How are water constraints affecting Chinese leaders’ decisions?

14	 Qi et al., “Rising Agricultural Water Scarcity in China Is Driven by Expansion of Irrigated Cropland in Water Scarce 
Regions.”
15	 Collins and Reddy, “How China’s Water Challenges Could Lead to a Global Food and Supply Chain Crisis”; Moore, “Water 
Resource Issues, Policy and Politics in China”; Ministry of Water Resources (MWR) of People’s Republic of China, China’s 
Water Resources Bulletin 2022.
16	 Kattel, “State of Future Water Regimes in the World’s River Basins”; Collins and Reddy, “How China’s Water Challenges 
Could Lead to a Global Food and Supply Chain Crisis.”
17	 Nankivell, “China’s Pollution and the Threat to Domestic and Regional Stability”; Pietz, “China’s Water Challenges.”
18	 People’s Republic of China, Outline of the People’s Republic of China 14th Five-Year Plan for National Economic and Social 
Development and Long-Range Objectives for 2035.
19	 Carbon Disclosure Project, Leveling the Playing Field.
20	 U.S. Environmental Protection Agency, “Water Infrastructure Investments.”
21	 Freeman, “Quenching the Thirsty Dragon.”
22	 Sekiguchi, “Water Issues in China”; Economy, The River Runs Black; Pietz, The Yellow River.
23	 Liu and Yang, “Water Sustainability for China and Beyond”; Zheng et al., “Can China Cope with Its Water Crisis?”; Sekigu-
chi, “Water Issues in China.”
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Approach
To answer these questions, we reviewed documents and data sources that characterize the water supplies, 
uses, and transfers that define national and regional water stress. We also reviewed Chinese-language policy 
documents to determine how China is currently responding to water stress, and the policies and priorities 
underpinning those responses. We supplemented these sources with a review of the scientific and gray lit-
erature to characterize and contextualize the trade-offs and challenges China is balancing among water con-
straints and societal outcomes. Finally, we conducted a workshop with RAND subject-matter experts (SMEs) 
to identify the most important consequences of unmanaged water stress in China, how decisionmakers could 
respond, and the potential downstream domestic and global implications and trade-offs. Appendix A pres-
ents the future scenarios written for the workshop and Appendix B further details workshop methods. We 
supplemented workshop discussions and our findings with a targeted literature review. 

Limitations
The focus of this study was on quantifying China’s water stress and analyzing its approach to managing that 
water stress. Water quality is a major and complex issue for China’s water resources and limits water avail-
ability for productive purposes; however, it was outside our scope to investigate China’s approach to manag-
ing or regulating water quality. As an exception, water quality is discussed where it directly relates to water 
supplies. Lastly, we use water usage data published by China’s MWR, which may be subject to bias. 

Water Stress in China: The Interplay of Supply and Demand

Water is unevenly distributed in China. The North China Plain has 10 percent of water supply but supports 
30 percent of the population. In contrast, 80 percent of the country’s water resources are in southern China.24 
Water supply and demand data are released annually by the MWR for China’s ten major watersheds, or water 
districts. We use MWR data for water use by sector and the World Resources Institute’s water stress index 
to characterize water supply and demand for each of the major water districts and use sectors (Figure 1).25 
Results show that regional water stress is driven by climate variations (differences in temperature and pre-
cipitation) and water overconsumption. Annually, arid northern China receives just 340.6 millimeters of 
rainfall, 70 percent less rainfall than southern China, which receives 1,146 mm each year.26 At the same time, 
northern China supports 41 percent of the total population and has high agricultural and industrial water 
demands.27 Despite investment in large infrastructure projects directing water to northern China, water 
stress remains very high in large portions of the Hai River basin (which includes Beijing and Tianjin) and 
in the Yellow River, Huai River, and Liao River basins (Figure 1). Overwithdrawal of groundwater resources 
in these areas has also caused land subsidence, desertification, and saltwater intrusion, further threatening 
available water resources.28 

24	 Davies and Westgate, “China Faces Serious Water Supply Problems”; Pietz, “China’s Water Challenges.”
25	 World Resources Institute, “Aqueduct Global Maps 4.0 Data”; MWR, China’s Water Resources Bulletin 2022.
26	 MWR, China’s Water Resources Bulletin 2022.
27	 Davies and Westgate, “China Faces Serious Water Supply Problems.”
28	 Wang et al., “Growing Water Scarcity, Food Security and Government Responses in China”; Sekiguchi, “Water Issues in 
China.”
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Agriculture is the dominant water-consuming sector in China, responsible for 63 percent of all water 
consumption, but this varies between regions (Figure 2).29 Agricultural water use varies from 50 percent (Hai 
River) to 89 percent (northwest) of total water use.30 In 2017, approximately 50 percent of cultivated land was 
equipped with irrigation systems. However, in arid northern China, 53 percent of cultivated land was still 
rain-fed because water scarcity limits irrigation water use, limiting the water-conservation benefits of irriga-
tion.31 China is increasing imports of water-intensive crops in order to decrease agricultural water usage in 

29 MWR, China’s Water Resources Bulletin 2022. 
30 MWR, China’s Water Resources Bulletin 2022. 
31 Han, Tian, and Gao, “Current Status and Recent Trend of Irrigation Water Use in China.”

FIGURE 1

Water Stress in the Major Water Districts
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water-stressed areas,32 implementing a strategy already in use among other water-stressed countries (such as 
Iran), where such virtual water transfers decrease local agricultural water usage.33

The remaining water demand in China comes from residential and industrial uses (including nuclear 
cooling and mining) and ecological restoration (using water to replenish ecologically damaged areas).34 
Industrial water demand is 16 percent of national water consumption (Figure 2),35 and many water-intensive 
industries, such as semiconductor manufacturing, are growing rapidly in China.36 Water usage for energy 
production is included in MWR’s industrial category, but not all energy sources have equal water usage. 
For example, while China still relies on coal for power, air-cooling can help decrease water usage for energy 
production.37 Nationally, residential water demand accounts for 15 percent of China’s water usage; yet, in 
the southeast district, residential water usage is even higher, at 25 percent, because of the many large urban 
centers (e.g., Xiamen and Fuzhou).38

32	 Ali et al., “Global Footprints of Water and Land Resources Through China’s Food Trade.”
33	 Collins, Iran’s Looming Water Bankruptcy.
34	 MWR, China’s Water Resources Bulletin 2022.
35	 MWR, China’s Water Resources Bulletin 2022.
36	 Liu et al., “The Increasing Water Stress Projected for China Could Shift the Agriculture and Manufacturing Industry 
Geographically.”
37	 Collins and Reddy, “How China’s Water Challenges Could Lead to a Global Food and Supply Chain Crisis.”
38	 MWR, China’s Water Resources Bulletin 2022.

FIGURE 2

Percentage of China’s Water Consumption by Sector in Its Major Water Districts
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Climate Change and Water Stress in China
Climate change is already altering precipitation patterns and water availability in China, increasing flood-
ing and droughts and further exacerbating regional water disparities.39 Temperatures have been on a steady 
warming trend since the 1980s, particularly in northern China.40 Precipitation and runoff have increased in 
the southern Yangtze and Pearl river basins and decreased in the northern Yellow and Songhua basins.41 These 
trends will continue into the future, as climate projections show temperatures will continue to increase.42 
Therefore, there will be more drought and increased water stress in the Yellow and Hai river basins and more 
flooding in the Yangtze and Pearl basins.43 Additionally, climate change and increasing temperatures are 
likely to increase agricultural demand for irrigation water, further exacerbating water stress in these areas.44 
Moreover, by 2050, experts are predicting that 25 percent of glaciers in mountainous southwest China will 
have melted, eliminating another source of fresh water.45 

China’s Response to Water Stress

China has used governance reforms and targeted investment to manage regionally disproportionate water 
resources for decades. Governing water resources is a complex task because of assorted uses across sectors 
and the complex hydrological processes that determine water availability (precipitation runoff, in-stream 
flows, groundwater aquifers, snow melt, etc.). The difficulty and cost of physically moving water from place 
to place further constrains available options to supplement natural water supplies. Given the ongoing chal-
lenges China faces in managing water stress and the additional strains added by climate change, Chinese 
leaders will need to continue to develop policies and programs designed to respond to and address these 
challenges. 

Policies and investments to manage water stress typically fall into one of two categories: supply augmenta-
tion and demand reduction. In each of these categories, there are many additional management and invest-
ment options, including building new reservoirs, recycling wastewater, protecting open spaces, improving 
water efficiency in commercial and residential buildings, and increasing the price of water or using water 
markets. Decisions about whether, when, and how to use these tools are shaped by a combination of problem 
severity, cost, technology, political priorities, and administrative feasibility. China’s response to water stress at 
the national level has shifted over time in ways that reflect these converging drivers. The box provides a brief 
overview of China’s historical water management approach and how water stress has shaped decisionmaking. 

China’s National Water Policy Under Xi Jinping
Managing water stress has become a higher priority for Xi Jinping than for previous leaders. He has intro-
duced a wave of governance reforms and investment initiatives that target efficiency and pricing, new tech-

39	 Piao et al., “The Impacts of Climate Change on Water Resources and Agriculture in China.”
40	 Wang and Zhang, “Effects of Climate Change on Water Resources in China”; Piao et al., “The Impacts of Climate Change 
on Water Resources and Agriculture in China.”
41	 Wang and Zhang, “Effects of Climate Change On Water Resources in China.”
42	 Wang and Zhang, “Effects of Climate Change on Water Resources in China.”
43	 Wang and Zhang, “Effects of Climate Change on Water Resources in China.”
44	 Wang and Zhang, “Effects of Climate Change on Water Resources in China.”
45	 Wang and Zhang, “Effects of Climate Change on Water Resources in China”; Piao et al., “The Impacts of Climate Change 
on Water Resources and Agriculture in China.”
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nologies, the upgrade and repair of existing infrastructure, and the integration of regional storage and diver-
sion projects.46 Xi has also made institutional reforms to reinforce and strengthen centralized planning and 
priority setting for water, which reflects his approach across sectors to strengthen adherence to the Chinese 
Communist Party’s (CCP’s) ideology and national goals.

As is also the case across many sectors, Xi has shifted the policy narrative from water as a “strategic issue 
for China’s economic and social development” to it now being a “national security issue.”47 In 2014, Xi first 
characterized water as a national security concern at the Central Conference on Work Relating to Water Con-
servation.48 During the meeting, Xi emphasized the strategic importance of water security. He underscored 
the need to prioritize water conservation and management as vital elements of national security. Framing 
water supply as part of a broader comprehensive national security framework was rooted in the idea that 
China faces many different types of internal and external threats beyond the traditional military affairs.49 

46	 Specifically, the 13th and 14th FYPs gave water high priority, with water second only to energy in the 13th plan (Donnellon-
May, “China’s Five-Year National Water Security Plan”).
47	 MWR, “About the Ministry.”
48	 MWR, “About the Ministry.”
49	 Drinhausen and Legarda, “‘Comprehensive National Security’ Unleashed.”

History of Water Management in China

Managing water stress has been a policy priority in China for centuries. 

Pre-1949: Water was regarded as critical to the country’s economy due to its importance for agricultural 
production and trade through the waterways. 
1949–1970s: Water represented a means of modernization and industrialization.

•  China began to focus on large-scale infrastructure projects.
•  Lack of regulation on water withdrawals led to overuse and lasting effects in the North China Plain.

1980s: As China opened its economy to the world post-Mao, competition for water increased. 

•  Regional water rights emerged, and China began planning for the allocation of water between prov-
inces. 

•  Central government issued further policy papers and laws to govern water resources, including the 
1988 Water Law of the People’s Republic of China, the first basic law that regulated water use.

2000s: Water resources emerged as a strategic issue for China’s economic and social development following 
a severe drought. 

•  China defined three red lines of water resource management: control of water quantity, efficiency, and 
pollutants. 

•  China’s water policy focused on combining basin and regional management. 

2012: The National Water Resources Comprehensive Plan was put forward.

•  The plan set consumption targets, regulations for water conservation in agriculture, and ambitious 
goals for water quality compliance by 2030.

SOURCE: Jia and Li, “Evolution of Water Governance in China”; Pietz, “Researching the State and Engineering on the 
North China Plain.”
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In this framework, the availability of water and its sound management are critical to the overall stability and 
well-being of the nation and are linked to issues of economic stability, public health, and political stability.

In the 14th FYP, water-related goals include improving water quality, flood control, water resource allo-
cation, and constructing essential water infrastructure. The 14th FYP Security Plan also includes a lengthy 
section on institutional management of water resources, including the need to balance centralized control 
with local autonomy in water resource management.50 

China uses the term water conservancy (水利) to refer to the variety of strategies and initiatives—from 
large-scale infrastructure investment to demand side management—that together help manage water stress. 
The central budget prioritizes investment in major water conservancy projects, particularly in the cen-
tral and western regions.51 In 2023, Wang Daoxi, the Vice Minister of the MWR, announced that a total of 
525.4 billion yuan ($732 billion USD) was invested in water conservancy–related construction that year alone 
(in comparison, the United States committed $50 billion in domestic infrastructure projects through the 
Bipartisan Infrastructure Law).52 China is also implementing regional water conservancy projects that align 
with its ecological circumstances and needs. For example, in the northeast region, efforts to improve water 
resource allocation are intended to enhance the water supply for urban and grain-producing areas.53

Local Water Policy Implementation
All water policy initiatives require implementation at the local level. Despite China’s strong central plan-
ning apparatus, there are disconnects between the national water objectives and local implementation. The 
central government formulates water policy according to its broad conceptualization of national priorities 
and its prevailing ideological direction.54 Yet, what is required by each region or prefecture varies and is not 
specified in central planning documents. This leaves much of the interpretation and decisionmaking up to 
local leaders, who may not share the same priorities as the central government or adjacent watersheds and 
municipalities.  

China has a River and Lake Chief System (河湖长制) (RCS), in which local government officials are des-
ignated as “river chiefs” or “lake chiefs” and are responsible for the management and protection of specific 
water bodies in their jurisdiction.55 Although the RCS has significantly improved water management, it has 
also imposed substantial economic costs on local governments by driving up demand for environmental 
projects and technologies, causing prices to escalate and increasing debt. Recognizing this disincentive, there 
has a been a greater focus under Xi to improve the RCS and introduce greater financial incentives and incor-
porate private company and investor participation in water projects.56 Still, local leaders will frequently act 
independently, prioritizing local needs and diluting central policies without concern for national issues, cre-

50	 People’s Republic of China National Development and Reform Commission, The 14th Five-Year Plan for Water Security; 
Wang, Wan, and Zhu, “River Chief System.” 
51	 “To Support the Continued Economic Recovery, the Scale and Progress of Water Conservancy Infrastructure Construction 
in the First Half of 2023 Were Better Than the Same Period Last Year.” 
52	 “To Support the Continued Economic Recovery, the Scale and Progress of Water Conservancy Infrastructure Construc-
tion in the First Half of 2023 Were Better Than the Same Period Last Year”; U.S. Environmental Protection Agency, “Water 
Infrastructure Investments.”
53	 People’s Republic of China National Development and Reform Commission, The 14th Five-Year Plan for Water Security.
54	 One of the most important ideological shifts, for example, was when Deng Xiaoping adopted a more market-based approach 
to the economy—a position that fundamentally affected the way policies were implemented across China. For example, the 
ability to trade water rights came out of that period. 
55	 Wang, Wan, and Zhu, “River Chief System.”
56	 “The General Office of the CPC Central Committee and the General Office of the State Council Issued the Guiding Opin-
ions on Implementing the Lake Chief System in Lakes.”
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ating complexities for the central-to-local line of water governance.57 New central government reforms aim to 
clearly divide the powers and responsibilities of central and local governments in water security protection by 
promoting administrative efficiency and coordinated financial resource allocation. By defining the overall 
requirements, scope, and responsible parties for water security, the reforms encourage local governments to 
take initiative, ensuring a balance of responsibilities, powers, and benefits.58 

Supply Augmentation: Large-Scale Infrastructure Projects
China has a 2,000-year legacy of building large infrastructure projects, such as canals and dams, to enable 
increased water supplies in water-stressed regions.59 Its modern history of engineers-turned-presidents has 
supported the application of engineering solutions to address national challenges.60 Xi’s administration has 
planned several large-scale water-engineering projects under the umbrella concept of “China’s water net-
work,” which integrates older infrastructure like the SNWD with regional systems.61 The SNWD project, 
the largest water diversion project in the world, connects the four major river systems of the Yangtze, Huai, 
Yellow, and Hai rivers to create a strategic water supply channel from the Yangtze River basin to the north. 
Under the 14th FYP, China has been focused on developing the East and Middle lines of this project:62 

•  The East Line phase transfers water from the lower Yangtze River near the city of Yangzhou in Jiangsu 
Province to northern provinces, including Shandong and Hebei.63 

•  The Middle Line phase involves diverting water from the Danjiangkou Reservoir on the Han River to 
the Hai River basin, which includes Beijing and Tianjin.64 

Construction for this massive undertaking has relocated hundreds of thousands of people and has dis-
turbed the natural hydrologic regime, negatively affecting local ecosystems.65 For example, expansion of 
the Danjiangkou Reservoir to increase storage for the SNWD central route displaced more than 330,000 
people and spurred local protests.66 In some instances, farmers noted that they were not given enough land 
to continue farming after relocation.67 Relocation can also have long-term effects, as many people who were 
relocated for water infrastructure projects have remained living in extreme poverty for decades.68 Although 

57	 RAND SME, workshop discussions hosted by the authors, September 12, 2024.
58	 People’s Republic of China National Development and Reform Commission, The 14th Five-Year Plan for Water Security.
59	 Ball, “The Chinese Are Obsessed with Building Giant Dams.”
60	 Rascoe, “China’s Plan to Build Dams Along a Contested Border with India Is Raising Tensions”; Ball, “The Chinese Are 
Obsessed with Building Giant Dams.”
61	 People’s Republic of China, Outline of the People’s Republic of China 14th Five-Year Plan for National Economic and Social 
Development and Long-Range Objectives for 2035.
62	 People’s Republic of China, Outline of the People’s Republic of China 14th Five-Year Plan for National Economic and Social 
Development and Long-Range Objectives for 2035.
63	 China South-to-North Water Diversion Project, “Project Overview.”
64	 China South-to-North Water Diversion Project, “Project Overview.”
65	 Watts, “China South-North Water Diversion Resettlement.”
66	 Buckley, “China’s Giant Water Scheme Opens Torrent of Discontent.”
67	 Buckley, “China’s Giant Water Scheme Opens Torrent of Discontent”; Kuo, “China’s Desperate Need for Water Is Forcing 
the Relocation of Hundreds of Thousands of People.”
68	 Kuo, “China’s Desperate Need for Water Is Forcing the Relocation of Hundreds of Thousands of People.”
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China is increasing the water supply in water-stressed areas through some of these infrastructure measures, 
they are also causing downstream societal issues that must be addressed.

China has built more dams than any other country in the world.69 The Three Gorges Dam in China is the 
world’s largest hydroelectric dam; while it was not specifically constructed for water stress, the dam has cas-
cading consequences on China’s water supply and demand. The Three Gorges Dam has increased seasonal 
drought conditions downstream of the dam, which could be further exacerbated by climate change.70 China 
is planning a new large-scale dam in Tibet, which has consequences for water availability and social stability 
in the area.71 Furthermore, China has 40 percent of the world’s largest dams and has built 22,000 dams since 
1950.72 These projects supply hydroelectric power but can also lead to international tensions.73 For example, 
China’s dams along the Mekong River have restricted streamflow for downstream countries, reducing water 
availability, negatively affecting riparian communities, and increasing tensions between China and South-
east Asian countries.74

China is also grappling with aging water infrastructure. As of 2020, the average age of large dams in 
China was 46 years, and 50 years is considered the lower bound of a dam’s anticipated lifespan.75 In older 
dams, sedimentation can decrease dam storage capacity and increase the cost of maintenance. China will 
have to grapple with updating its outdated water infrastructure while also creating new infrastructure for 
supply augmentation. 

Demand Reduction
Increasing water supply is also partnered with incentives to reduce demand. Demand-side water policies 
focus on levying taxes and creating water-saving goals for industry and agriculture. For example, the water 
security FYP encourages industrial water-saving goals through water conservation by establishing water 
consumption thresholds and creating water-saving benchmarks.76 China levied its first water taxes in Hebei 
province on both surface water and groundwater withdrawals in 2016. Hebei’s industrial water efficiency has 
increased since the reforms were introduced, but such constraints have the potential to close inefficient fac-
tories or industries because the cost of water for high-use industries increased 15-fold.77 

In 2024, China expanded the water taxes nationwide because of increased water stress and the need 
to simplify the previous water fee system. Under the new water tax, provincial water resource taxes range 
from $0.014 to $0.22 per m3 for surface water and from $0.028 to $0.56 per m3 for groundwater.78 The water 
resource tax offers some exemptions, such as agricultural production within certain limits, urban public 

69	 Rascoe, “China’s Plan to Build Dams Along a Contested Border with India Is Raising Tensions.”
70	 Yu, Liu, and Li, “Impacts of the Three Gorges Reservoir on Its Immediate Downstream Hydrological Drought Regime 
During 1950–2016”; Qin et al., “Climate Change Impacts on Three Gorges Reservoir Impoundment and Hydropower 
Generation.”
71	 Chik, “China Approves Tibet Mega Dam That Could Generate 3 Times More Power Than Three Gorges.”
72	 Song et al., “A Comprehensive Geospatial Database of Nearly 100,000 Reservoirs in China.”
73	 Ogden, “The Impact of China’s Dams on the Mekong River Basin.”
74	 Soukhaphon, Baird, and Hogan, “The Impacts of Hydropower Dams in the Mekong River Basin.”
75	 Perera et al., “Ageing Water Storge Infrastructure.”
76	 Donnellon-May, “China’s Five-Year National Water Security Plan.”
77	 He and Chen, “Can China’s ‘Tax-for-Fee’ Reform Improve Water Performance”; Wang, Zhong, and Iceland, “China’s Water 
Stress Is on the Rise”; Zhou, “China to Pilot Water Tax Nationwide.”
78	 Zhou, “China to Pilot Water Tax Nationwide”; Ministry of Finance of the People’s Republic of China, “Implementation 
Measures for the Pilot Reform of Water Resource Tax.”
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water supply, and ecological use.79 Before the new tax law, companies were already concerned by higher water 
prices, more-stringent standards for water discharge, and water withdrawal limits.80 In comparison with 
other countries, water taxes in Denmark and the Netherlands have decreased household and industrial water 
consumption respectively. However, water taxes in Germany and France vary by region with a maximum of 
$0.12 per m3, which have not had a significant effect on usage because of rates being so low.81 Under China’s 
water tax system, industries could benefit from using treated wastewater, rainwater, and reclaimed water 
because water resources that are more environmentally sustainable have lower tax rates, alleviating some of 
the burden of increased water prices.82 Water-intensive industries, such as resource extraction and manufac-
turing, require high volumes of water, which makes water conservation challenging. Further, they could be 
disproportionately affected by the new water tax system.83

For agricultural water conservation, the Ministry of Agriculture and Rural Affairs aims to improve irri-
gation systems and upgrade to large-scale mechanical farming to lower water usage.84 At the same time, 
individual farmers have been encouraged to rent their land to those with the resources to make the neces-
sary irrigation upgrades.85 For example, China has implemented new well drilling permit systems and well 
spacing policies, altered irrigation pricing, and invested in community-based water-saving technologies (e.g., 
canal lining, drip irrigation). However, these initiatives are inconsistently implemented across the country, 
as the following examples illustrate: 

•  While well drilling permit systems in northern Chinese villages almost doubled between 2004 and 2015, 
permits in arid northern China accounted for only a little more than 50 percent of the national total.86

•  The Hebei province pilot program offered farmers higher volumetric irrigation prices and then distrib-
uted the excess irrigation fees equally. While the program has significantly reduced groundwater irri-
gation application rates, it also lost some participating villages because of monitoring difficulties and 
because the reallocation subsidies could not match the government’s agricultural subsidies.87 

Additionally, China has developed water markets and implemented trading of water rights, which encour-
ages demand reduction.88 Early effects show farmers in regions with water markets using less water to pro-
duce wheat than farmers elsewhere.89 However, a lack of effective water monitoring, enforcement, and con-
flict among administrative jurisdictions creates widespread implementation challenges. Solving these water 

79	 Ministry of Finance of the People’s Republic of China, “Implementation Measures for the Pilot Reform of Water Resource 
Tax.”
80	 Carbon Disclosure Project, Leveling the Playing Field.
81	 Canada Policy Research Initiative, “Do European Water Abstraction Taxes Affect Competitiveness?” 
82	 Zhou, “China to Pilot Water Tax Nationwide.”
83	 Allen, China’s New Strategy for Waging the Microchip Tech War; James, “The Water Challenge for Semiconductor Manufac-
turing and Big Tech.”
84	 Greenwood, “China’s Interests in U.S. Agriculture.”
85	 Wang et al., “Forty Years of Irrigation Development and Reform in China.”
86	 Wang et al., “Groundwater Irrigation and Management in Northern China.”
87	 Wang et al., “Forty Years of Irrigation Development and Reform in China.”
88	 Jia and Li, “Evolution of Water Governance in China”; Pietz, “Researching the State and Engineering on the North China 
Plain.”
89	 Wang et al., “Assessment of the Development of Groundwater Market in Rural China.”
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stress challenges will likely require the integration of market-based mechanisms for water rights and supply 
augmentation approaches.90 

Finally, Xi has stated that smart water conservancy and green development for addressing water scar-
city are a priority. China intends to leverage AI and advanced technologies to enhance the digitalization, 
networking, and intelligent management of water resources. Key initiatives include digital water networks, 
intelligent scheduling, automated disaster monitoring and early warning systems, rehearsal, and contingency 
planning.91 These advancements aim to create a high-precision, secure water network monitoring system, 
facilitating information-sharing and enhancing overall water network management. 

Trade-Offs and Challenges for China’s Water Resources Decisionmaking 
in an Uncertain Future

China’s decisionmaking around water policy, supply, and demand has implications for water stress. At the 
same time, water stress has implications for water decisionmaking, creating feedback loops between water 
stress and water resource decisionmaking in China. To prepare for climate change and future water stress, 
we must understand how water stress is expected to affect economic sectors such as agriculture, industry, and 
energy; how the public will react to these changes; and how China’s leadership will respond through domestic 
and international policy. 

Although China’s future is impossible to predict, scenarios permit an exploration of different potential 
futures. We built a set of future scenarios to help us understand the complexities of water stress; the effect on 
China’s decisionmaking; and, most importantly, how other factors, such as domestic politics or economics, 
are likely to affect China’s response. We supplemented our analysis of these potential scenarios with a work-
shop to convene SMEs. This workshop interrogated how national water policy might change in the future. 
From our policy analysis, review of workshop themes, and additional literature review, we identified factors 
critical to water security and likely to inform China’s response to water stress and factors critical to feedback 
loops between water stress and decisionmaking.

In the next sections, we explore the following factors, how they interact, and the potential effect on Chi-
na’s future water management:

•  Stable domestic political conditions enable good governance and future-focused water management. 
•  Strong economic performance generates the resources needed to build critical water infrastructure. 
•  Food security is a long-standing priority, but the sector requires substantial water supplies.
•  Flexible and technologically savvy water management promotes industrial development.
•  International politics are influenced by domestic water management and policy decisions related to 

exports. 

Political Stability and Water Governance
Political stability is the relative level of public order and lack of antisystem mass behavior. Political instabil-
ity features a high level of disorder, mass protest, political violence, and other forms of antisystem behav-
ior. Stability is typically fostered by competent governance and favors long-term planning, investments in 

90	 Moore, “The Development of Water Markets in China.”
91	 “The CPC Central Committee and the State Council Issued the ‘Outline of the National Water Network Construction 
Plan.’”
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innovative technologies, and coordination between levels of government—all of which could expand options 
to improve China’s water security. Stable domestic politics and sound governance create favorable circum-
stances for cross-regional engineering and infrastructure development to more efficiently distribute water 
resources.

For example, national supply augmentation infrastructure, such as the SNWD project, requires decades 
to bring to fruition and would not be possible under volatile and shifting leadership direction. Furthermore, 
once complete, regional diversions complement demand reduction initiatives that improve efficiency, includ-
ing low-flow toilets and higher prices for water use in urban areas.92 Yet, such initiatives are more successful 
and have the greatest impact on water conservation when the public supports the project. These programs are 
also most effective with good coordination among regional governments and strong policy guidance from 
the central government. Times of domestic unrest, poor governance, rampant corruption, unemployment, 
and pollution, among other problems, can lead to frequent protests, political violence, and periodic gov-
ernment crackdowns.93 Furthermore, conflict between provinces is likely to intensify as local governments 
neglect responsibilities to build and maintain dams and water-transfer infrastructure beneficial to a broader 
population. 

China is defined by the regional mismatch between water demands and water availability, meaning that 
some level of centralized policy and enforcement of water management is critical to manage water stress. 
SMEs from our workshops discussed the need for such water-saving policies as farm consolidation and irri-
gation improvement programs, (e.g., drip irrigation and other efficiencies designed to improve the yield per 
unit of water consumed). But such policies were viewed as viable only under a strong and stable centralized 
government. 

In contrast, a lack of centralized authority and policy leaves water management decisions in the hands 
of local governments that may prioritize local gains at the expense of national water needs. In places where 
local governments distrust the central government, cooperation with centralized water management policies 
is even less likely. Currently, implementation of central government objectives is often hampered by a lack 
of local-level financing and shortsighted local leadership. Local accountability cannot exist if leadership fre-
quently changes or if there are limited performance evaluation standards.94 For example, in the aftermath of 
a 2023 Beijing flood, one researcher noted that government bodies preferred to look after their own jurisdic-
tion and aim only to divert the problem downstream.95 Decisions about water and good water management 
require long-term infrastructure and consistent management policies that industry can plan around. China 
can expect to manage water stress only if it can develop and sustain a political environment that supports 
future-focused long-term planning. 

Economic Performance Effects on Critical Water Infrastructure and Water 
Pricing 
A country’s economic performance generates the financial resources needed to build water management 
infrastructure, and the sectors that make up the economy define water demands. In recent years, China’s 
economy has decelerated and debt spending has grown, but China still maintained an annual gross domestic 

92	 Qin et al., “Urban Household Water Usage in Adaption to Climate Change.”
93	 McCarthy, “China Is Launching an ‘Unprecedented’ Crackdown on Corruption in Its Health Industry as Economic Woes 
Pile Up.”
94	 “The CPC Central Committee and the State Council Issued the ‘Outline of the National Water Network Construction 
Plan.’”
95	 Tan and Song, “Q&A: How China Is Adapting to Increasingly Frequent Flooding.”
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product (GDP) growth of 5 percent—which is above the average for the industrial West.96 Stronger economic 
performance opens opportunities for leaders to invest in new and innovative technologies and fund long-
term, capital-intensive projects. Weaker economic performance constrains the available resources, dampens 
industry, and reduces opportunities for employment. By extension, weak employment prospects can result in 
people migrating to other countries where better jobs and economic advantage exist.

Critical Water Infrastructure
China’s approach to water management has historically relied heavily on massive infrastructure, which 
requires substantial financial resources. If China faces a weaker future economic outlook, it may resort to 
paying for water infrastructure through debt spending, particularly for locally funded projects. Although 
such measures may be driven by social and political pressure to address water stress in the near term, they 
can aggravate economic imbalances, threaten long-term economic prospects, and risk economic crisis in the 
future. In contrast, a future defined by strong economic performance not only means resources but can also 
result in a more competent, technocratic government. Such a government is more likely proactively address 
water stress concerns before they reach crisis levels and efficiently manage resources in a centralized way. 

Large infrastructure projects increase water supplies and boost the economy, but they also displace people 
and damage the natural environment. Actors in the Chinese government must consider the trade-offs among 
these environmental, societal, and financial consequences in their solutions to future water security. For 
example: 

•  The Three Gorges Dam displaced millions in the region flooded for the reservoir. While relocation 
compensation funds were available, local corruption and mismanagement meant that many did not 
receive support, exacerbating the tensions surrounding the project.97 

•  The SNWD project periodically overdraws from aquifers in southern China, causing saltwater intru-
sion, which increases the salinity of freshwater and decreases its suitability for human consumption and 
agriculture.98 

•  Some southern provinces have objected to the SNWD project and the water deficits it may create. In one 
example, local governments in Sichuan have publicly supported scientists who disputed the feasibility 
of the SNWD project’s proposed third, western route.99

•  Sichuan and Hubei provinces are concerned that the western route will threaten their water supply, par-
ticularly during periods of drought.100 

Although large technical infrastructure projects will always be part of China’s water management 
approach, such projects alone are not enough, and very specific siting requirements for infrastructure are not 
an option for every water-stressed region. For example, there are a limited number of natural canyons that 
are deep and long enough to create the Three Gorges Dam and a limited number of routes that could feasibly 
move nearly 10 billion m3 of water per year across 1,000 km without pumping as the SNWD project cen-
tral route to Beijing does.101 Despite China’s grand ambition—and what appears to be an endless budget for 

96	 World Bank, “GDP Growth—China.”
97	 Gleick, “China and Water.”
98	 Huang et al., “Saltwater Intrusion in the Changjiang River Estuary in Response to the East Route of the South-to-North 
Water Transfer Project in the New Period after 2003.”
99	 Zhang and Donnellon-May, “To Build or Not to Build.”
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growth—the country is coming up against physical limitations for building new large-scale infrastructure. 
China cannot fully engineer its way out of water scarcity, and the trade-offs will become starker and require 
a different set of solutions. 

Water Pricing
National priorities around food production and energy resilience mean that China, similar to other coun-
tries, does not make decisions about water use solely based on the economic returns. Workshop participants 
discussed how pricing water based on market rates encourages water conservation, and how any revenue 
generated can be used to fund water conservation projects. However, such a change has complex implica-
tions. China’s recent governmental changes to water pricing have conserved water resources, particularly for 
agriculture, but have been at odds with its long-standing policy to facilitate larger crop volumes.102 Small, 
local farms may not be able to pay higher water prices and may not have the resources to install water con-
servation systems, such as drip irrigation.103 Additionally, increasing water prices could increase the price of 
goods, causing societal discontent. 

China’s future economic success is tied to how well it manages and prioritizes water across provinces. 
Future water reallocation potentially creates competition among sectors (i.e., agriculture, residents, and 
industry) both nationally and in provinces. For example, technologically sophisticated and water-intensive 
industry sectors, such as data centers and advanced manufacturing,104 are concentrated in eastern provinces 
and drive the export market critical to China’s economic growth. Yet water from the local Yangtze River dis-
trict is being diverted for residential and agricultural demands in the north, potentially limiting the expan-
sion of industries downstream of the diversion. Water pricing is one approach to managing competition 
among water users and encouraging conservation. How the CCP manages this competition and which water 
users it will prioritize in the future will become even more critical to ensure sustainable economic growth 
within the limits of increasingly constrained water supplies.

Food Security and Water Supply
Xi Jinping’s speeches and central government policy documents outline his priorities for food security 
through China’s self-reliance and increasing domestic food supplies.105 Famines during the Cultural Revolu-
tion still have lingering consequences on national food security goals and on leadership decisionmaking.106 
If there is a severe food shortage, China is likely to jettison other industries and policy goals (i.e., water con-
servation) in favor of supporting agriculture. These concerns are validated by China’s experiences during 
the coronavirus disease 2019 (COVID-19) pandemic, when food shortages sparked protests.107 Therefore, in 
regions where water stress is high, China may keep pushing to produce more food at the expense of water 
resources. 

Agriculture is the largest water-consuming sector in China, consuming 63 percent of water nationally 
and 73 percent in northern China, highlighting the substantial water supplies needed to sustain the sector.108 
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Such food security goals are likely to be in tension with China’s population size, limited water supplies, and 
other economic goals. A 2016 study projected Chinese food imports growing from 15 percent to 31 percent 
of overall consumption by 2030.109 How CCP leadership sets priorities and manages agricultural policies will 
directly affect how water is managed. Interdependences within the food, water, and energy nexus further 
complicate decisionmaking.110 Specifically, China’s prioritization of agricultural production comes at a cost 
of water availability for energy production and is affecting regional inequality.111 

If future conditions in China are defined by unstable domestic politics or an economic downturn, these 
conditions could motivate leadership to focus on food production at all costs. This, in turn, could reduce 
motivation for larger-scale reforms that improve productivity, innovation, and consolidation, deprioritize 
other economic sectors and investment, and create a feedback loop that exacerbates an economic downturn. 

Climate change also threatens food security goals as the incidence of crop failures is likely to increase. 
Crop failures will increase China’s reliance on food and water imports, drive up global prices, risk domestic 
instability, worsen international relations, and create trade imbalances.112​ To exacerbate these conditions, 
as China’s economy has grown, food preferences have shifted. As of 2021, China consumed 27 percent of all 
meat consumed worldwide, and demand is expected to grow.113 Notably, this demand for water-intensive 
animal products increases the water-intensity of food security goals.

Some increases in food production are likely possible through land consolidation, crop changes, mecha-
nization, and other future technological advances.114 But it is likely unrealistic for China to achieve complete 
food self-sufficiency.115 Workshop participants agreed that food imports play a necessary role in China’s food 
security future because of limited water supplies, population size, and food preferences. Such changes will 
likely require strong central government direction and leadership. For example, to manage water scarcity 
in the north, policies that reduce water demands and control unsustainable groundwater withdrawals are 
needed. Such policies include measures that introduce labor-saving and water-saving technologies.116 Yet, 
such policies can be disruptive and are more likely to be successful if paired with compensation programs for 
unemployed small farm workers to support their transition to other employment. Even with real improve-
ments in water efficiency and increasing food imports, the central government will still need to leverage 
water transfers to address the regional mismatch between water supplies and demands.

Industrial Development and Water Management 
The strength of China’s economy is tied to long-term advancement of industrial sectors. A weak industrial 
sector and weak overall economy also reduces the need for educated professionals and may drive migration. 
This reduction in educated professionals could further constrain China’s ability to research, develop, and 
produce technologies. In contrast, a strong industrial sector supports exports and provides the potential for 
China to develop strong international trade relationships. If water stress is not managed, industries may have 
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to shut down, which will have negative economic effects.117 Even if industries are not required to close, low 
adoption of water conservation policies will inhibit new and innovative industries from establishing, mean-
ing that the economy may stagnate and fall behind global competitors.

A strong, forward-thinking central government will influence the location of industry and energy pro-
duction strategically across the country to leverage water availability, minimize environmental pollution, and 
maximize economic development. China may also consider downsizing or moving abroad water-intensive 
industries identified as too wasteful. By leveraging the Belt and Road Initiative (BRI) network, China may 
consider developing new import relationships for such industries. A technocratic central government is more 
likely to provide water-saving technologies throughout industry and promote transitions away from fossil 
fuels to greener energy sources (e.g., solar), which will further reduce water consumption and open opportu-
nities for growth in other industries. 

International Politics and Domestic Water Management and Policy 
China’s domestic policies and priorities have the potential to affect its international relationships and politics. 
There may be severe threats from multiple directions, including risks of conflict with India and Southeast 
Asian countries over dams or diversions on the Brahmaputra and the Mekong rivers, respectively. Chronic 
political instability and frequent changes in leadership are likely to disrupt diplomatic outreach. Fearful that 
unstable politics might lead to a radicalized leadership, other international leaders may quietly build up mili-
tary posture and strengthen alliances with wary Asian countries. International instability could constrain 
China’s ability to invest in innovation and other developing and lucrative technologies. Such international 
instability is likely to affect the economy, increase domestic instability, and even prompt partner countries to 
begin looking elsewhere for economic cooperation opportunities. 

Workshop participants noted that management of international river basins has created tensions and 
been the spark for conflict around the world. China currently plays a critical role in management of the 
Mekong River, which, after leaving China, flows through Laos, Myanmar, Cambodia, Thailand, and Viet-
nam.118 China manages 11 dams along the Mekong that provide hydropower for local industries and cities, 
and it plans to build more dams. Management of these dams plays a role in maintaining cooperative relation-
ships and preventing conflict with downstream neighbors. However, local leaders have significant influence 
on hydropower operations, meaning that there is local interest in operating these dams to maximize hydro-
power even if that causes flooding downstream.119 China’s BRI network fosters international relationships 
through investments in infrastructure. Yet, countries involved in the BRI network have seen increases in 
environmental degradation.120 If China leverages these relationships to outsource water-intensive industries, 
such a strategy could affect international relations and threaten future imports. Policies that foster collabora-
tion, such as water data–sharing agreements with riparian countries, have been found to encourage respon-
sible management of the water supplies from the rivers.121 If relationships with BRI countries can be fostered 
cooperatively, China could seek opportunities to share its expertise in water management and enhance its 
influence, maintain critical trade relationships, and promote international stability.

117  Storey, “Water Scarcity Challenges China’s Development Model.”
118  Falkenmark, “Water Scarcity Generates Environmental Stress and Potential Conflicts”; Toset, Gleditsch, and Hegre, 
“Shared Rivers and Interstate Conflict.”
119  Climate Diplomacy, “Dam Projects and Disputes in the Mekong River Basin”; Eyler, “Science Shows Chinese Dams Dev-
astating Mekong River.”
120  Sattar, Hussain, and Ilyas, “An Impact Evaluation of Belt and Road Initiative (BRI) on Environmental Degradation.”
121  Ha, “China’s Hydro-Politics Through the Lancang-Mekong Cooperation.”
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Implications

Former British diplomat Charlie Parton stated, “China can print money, but it cannot print water.”122 Water 
supply infrastructure and demand reduction incentives may not be sufficient to consistently provide water 
to water-stressed regions. Water stress disproportionately affects northern China compared with southern 
China because of its arid climate and water demands from residents, industry, and agriculture. The invest-
ments and reforms led by Xi Jinping are bringing much-needed attention to and investment in China’s water 
constraints and the growing challenges of managing water stress. 

China’s water governance framework is likely to evolve in response to increasing water stress exacer-
bated by climate change, population growth, and urbanization. Although Xi’s governance reforms may sup-
port economic growth and short-term water supply to arid regions, the proposed policies and programs 
could be implemented in a way that reinforces existing inequalities and generates new political competi-
tion. This might lead to increased intersectoral and interregional disputes, socioeconomic inequality, supply 
chain shortages, and continued environmental degradation. As regional economies change, water resources 
become more strained, and China’s national goals transform, the allocation of water among the various 
demands could cause societal, political, and environmental strain.

Infrastructure projects aimed at enhancing water supply are unlikely to resolve the existing regional dis-
parities, particularly as the effects of climate change intensify and China invests in water-intensive sectors. 
Water is intricately linked to numerous policy initiatives and economic investments in China, and there may 
come a time when the overall demand for water greatly exceeds its supply, particularly in the north. Signifi-
cant gaps in China’s water policy are evident, which will likely worsen water stress in the future and compel 
the country to confront challenging choices regarding water, food, and economic stability.

Opportunities
Although China’s water governance faces significant challenges, it also presents opportunities for innova-
tion, collaboration, and sustainable development. Technology is a key solution for water supply and demand 
management and a potential opportunity for China. China’s water management has relied heavily on infra-
structure and technical solutions to augment supplies through cross-country water transfers and to reduce 
demand through water-saving technologies.123 Technological advancements have helped to decrease indus-
trial water consumption and wastewater discharge over the past couple decades. However, technology cannot 
fully solve China’s water crisis without a holistic, systematic approach.124 China’s ability to develop and 
implement innovative technical solutions to water stress requires technical expertise. If China does not foster 
political stability and economic performance, a weak industrial sector and overall high unemployment are 
likely to result in losing highly educated people. Political infighting, governance fractionation, and a lack of 
oversight could further worsen conditions for the uneven application of technological solutions and concen-
trate wealth in a subset of cities or companies. Regional inequalities would likely worsen as richer coastal 
cities benefit while poorer inland areas suffer slower economic growth, higher poverty rates, and lower levels 
of clean water supplies.125

122  Collins and Reddy, “China’s Growing Water Crisis.”
123  Jiang, “China’s Water Security.”
124  Jiang, “China’s Water Security.”
125  Fan, Kanbur, and Zhang, “China’s Regional Disparities.”
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Future Work
Through our work reviewing and analyzing policy documents and academic literature about water con-
straints and uses in China and our expert workshop, we identified many themes critical to water resource 
decisionmaking that were outside the scope of this project. A few of these are discussed here as potential 
future directions for research that we think are useful to explore. For example, further research could be 
conducted into the implications of national policy for local governments. Characterizing the competencies, 
strengths, and weaknesses of local governments can help pinpoint key disconnects in implementing national 
policy goals.

Our work focused on water supplies, but water quality is just as critical. The connection between water 
quality and public health was raised by workshop participants and was a common theme in some of the lit-
erature reviewed. China has a long history of surface water and groundwater pollution. Despite a multiyear, 
multibillion-dollar plan to clean the country’s groundwater, 90 percent of the country’s shallow groundwater 
was polluted as of 2011.126 Over the past ten years, improvements have been made, yet quality- and quantity-
induced water scarcity remains pervasive in the most-population-dense regions of the country.127 China, 
like many other countries, must balance protecting public health with its pursuit of economic growth. Eco-
nomic growth in some sectors can lead to environmental pollution and risks of social unrest. Public health 
has a psychological pull on the populace that can have cascading effects on public trust and social unrest. 
For example, environmental contamination, including water quality, has led to public health concerns over 
domestic food safety, increasing the demand for imported food.128 Future work should consider where water 
quality concerns are the greatest, explore how the public is perceiving water pollution, and explore how it is 
affecting their decisionmaking and trust in government. 

Changes in China’s industrial activity pose new risks to water quality, in terms of both the water bodies 
being polluted and the pollutants of concern. Activity in emerging industries, such as critical mineral mining, 
can introduce new contaminants to waterways. Combined with pollution from legacy industries and agri-
culture, water quality problems increase and grow in complexity. More work is needed to determine whether 
water quality governance reforms are enough to manage these changes and ensure that environmental and 
public health consequences are kept to a minimum. 

Technology and artificial intelligence are also currently used to curtail water demand, but the effective-
ness of these technologies is unknown. Future work could quantify the effectiveness of China’s water-saving 
technology and investigate how China could export this technology to help other countries. 

Through this project, we created detailed scenarios about different futures that China could face under 
different political and economic landscapes. Although these scenarios were made to inform the workshop, 
there is potential to use these scenarios in future work. This could include exploring how different central 
planning strategies make different futures more or less likely and understanding the U.S. national security 
implications for great-power competition. In addition, it is important to explore the broader international 
implications of the decisions China makes about water. 

126  Qiu, “China to Spend Billions Cleaning Up Groundwater.”
127  Liu et al., “Water Scarcity Assessments in the Past, Present, and Future.”
128  Dong et al., “China’s Food Security.”
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APPENDIX A

Scenario Descriptions

In this appendix, we have included the details of the specific four scenarios we used in our future outlook 
analysis; components and themes from these scenarios were used to outline the findings in this report. 

How could changes in China’s situation affect leadership decisions regarding water security? What devel-
opments could incentivize China’s leaders to adopt or not adopt measures that expand access to water for the 
populace? Water supplies are critical to economic, public health, and environmental activities and outcomes, 
yet it is not always clear what specific changes in water supply or quality will have on those outcomes. As 
climate change worsens, droughts are likely to be more severe and more frequent, glaciers and snowpack are 
likely to decrease, and precipitation patterns are expected to become more extreme, leading to flooding and 
an overall change of river flow patterns. All these trends will drive changes in water supplies. In China spe-
cifically, the outcomes will vary by region, making the potential outcomes across the country more complex 
and harder to predict. To prepare for climate change and future water stress, we must understand how water 
stress is expected to affect such economic sectors as agriculture, industry, and energy across the country; 
how the public will react to these changes; and how China’s leadership will respond through domestic and 
international policy. 

Although China’s future is impossible to predict, scenarios permit the analyst to explore different poten-
tial futures. Here, we build a set of future scenarios to help us understand the complexities of water stress, 
the effects of China’s decisionmaking, and, most importantly, how China’s response might be affected by 
such factors as domestic politics or economics. These scenarios serve two purposes. First, they allow us to 
illustrate the feedback loops between complex societal trends and water resources across China. Second, they 
allow us to consider how China might respond to water stress and how those responses will vary under differ-
ent conditions. Furthermore, scenarios can help us consider the trade-offs that China might make to priori-
tize some water uses over others if water resources are limited. This analysis serves as a foundation for future 
work to identify policies and strategies that China might consider for improving water security in the future. 

We used these scenarios to frame discussions with SMEs in our workshop, which was designed to help 
us understand how water resources constraints now and in the future are most likely to affect China’s deci-
sionmaking. In this appendix, we describe how we developed our scenarios and then provide the resulting 
scenario narratives. 

Methodology 

Scenarios are useful way to investigate how different possible versions of the future can affect a population 
and then aid decisionmakers in identifying their best courses of action in the present. Scenarios are not pre-
dictions; rather, they are plausible possibilities of what the future could look like. Scenarios are flexible and 
have been used to inform decisions on a variety of topics, such as public health strategies,1 long-term strategic 

1	  Cochrane et al., Mapping Pathways Toolkit.
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planning decisions in the U.S. Coast Guard,2 and understanding the effect of technological change on law 
enforcement.3

There are many ways to develop scenarios, but we applied a common deductive approach and broke the 
process into six steps:4 

•  Step 1: Identify a focal problem statement that the scenarios will be designed to inform.
•  Step 2: Identify and describe the most-important factors directly tied to the problem area. 
•  Step 3: Identify and describe external drivers or trends that are likely to affect decisionmaking.
•  Step 4: Identify the critical uncertainties related to the problem area or related to addressing the problem 

area. 
•  Step 5: Select and define the components that will be used to frame the scenarios. 
•  Step 6: Develop narratives for each scenario that describe important trends, possible events and actions, 

and the potential effects to the focal area of interest. 

Following these steps, we developed a set of four detailed scenario narratives. First, we reviewed the objec-
tives for the project and identified our problem statement: “What are the implications of and likely responses 
to current and future water resources constraints in China?” In Steps 2 and 3, we reviewed the results of the 
literature review and discussed with China policy experts the most-important factors relevant to China’s 
decisionmaking. These are factors that broadly affect government policy and decisionmaking and specifi-
cally inform decisions about water resources. In Step 4, we discussed our list of factors within the research 
team and selected the two that we considered impactful and potentially uncertain in the future. They are 
political landscape and economic performance, which are seen as highly relevant to our question and as having 
the potential to be highly uncertain in the future. We used these factors to develop a two-by-two matrix to 
bound our four scenarios. In the next section, we explain how we defined and characterized these factors and 
then used them together to define our scenarios. 

The Importance of the Political Landscape and Economic Performance 
on Water Decisionmaking

China’s future will be affected by innumerable factors. But to bound our analysis, we focused on two factors 
critical to water security: political stability and economic performance. 

Political stability is the relative level of public order and lack of antisystem mass behavior. Political insta-
bility features a high level of disorder, mass protest, political violence, and other forms of antisystem behav-
ior. Stability can be achieved in different ways. When the state provides competent governance, responds 
effectively to public demands, and oversees a thriving economy and expanded opportunities, a satisfied 
and content populace may behave in a more orderly fashion, improving stability. But stability can also be 
achieved through elevated repression and threats of state violence against dissenters and protestors. Height-
ened repression is more likely when the state’s performance is poor, corruption rampant, and government is 
unresponsive.5 Repression could buy stability, but this could also backfire if public anger eventually explodes 
into the open.

2	  Tingstad et al., Developing New Future Scenarios for the U.S. Coast Guard’s Evergreen Strategic Foresight Program.
3	  Silberglitt et al., Visions of Law Enforcement Technology in the Period 2024–2034.
4	  Conway, Foresight: An Introduction.
5	  Hussain, “Can Political Stability Hurt Economic Growth?”
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The type of stability affects the state’s options for addressing water shortages. “Good” stability fostered by 
competent governance is favorable to long-term planning, investments in innovative technologies, and coor-
dination between levels of government—all of which could expand options to improve China’s water security. 
By contrast, “bad” stability achieved through repression despite widespread malfeasance offers less favorable 
conditions. Similar to current dynamics, a state that is committing large amounts of resources toward repres-
sion will likely have fewer resources available to invest in productive growth or technologies. The pressure to 
respond to domestic unrest may also detract from long-term planning and large-scale projects that require 
coordination and cooperation with multiple levels of government.

Instability generally correlates with lower levels of economic performance, owing to the disruptions 
brought about by mass protest.6 However, in some cases, instability may be a sign of improved economic per-
formance. When a country lays off large numbers of workers in unproductive or low-productivity sectors, it 
could result in a temporary upsurge in mass protest and demonstrations.7 However, if the state can effectively 
expand better opportunities, the unrest could be temporary and manageable.

Stability may also include an international situation in which China has relatively peaceful and stable 
surroundings, allowing the government to focus more resources on development. By contrast, an unstable 
international situation could be unpredictable and dangerous. There may be severe threats from multiple 
directions, including risks of conflict with India and Southeast Asian countries over dams or diversions on 
the Brahmaputra and the Mekong rivers, respectively. International instability could constrain China’s abil-
ity to invest in innovation and other developmental technologies.

The other factor concerns economic performance. We define strong economic performance as when a 
country is experiencing annual GDP growth above 2 percent and in which the growth is achieved through 
productive means. We define weak economic performance as when a country experiences annual GDP growth 
below 2 percent or in which the growth is achieved through nonproductive means, such as debt spending. A 
weak economy is also prone to corruption and waste.8 China’s economy in recent years has seen a decelera-
tion of growth and a growing reliance on debt spending as productivity has dropped, but its annual GDP 
growth of 5 percent has still been above the average for the industrial west.9

Economic performance affects leadership options for water security by expanding or constraining access 
to resources. Stronger economic performance opens opportunities for leaders to invest in innovative technol-
ogies and fund expensive projects that clean, move, or otherwise increase water supplies. Weaker economic 
performance constrains the available resources for expensive projects and investments.

Minor factors related to China’s political stability include the degree of political centralization; elite fac-
tions; great power relations; and China’s relations with the United States, China’s neighboring countries, the 
developing world, and multilateral institutions. The state of international trade, growth trends, the state of 
China’s innovation system, and the health of China’s ecology could affect technological availability. 

In addition to these critical factors, we also made a set of assumptions common to all four scenarios. 
These assumptions are intended to direct discussion during the workshop. First, climate change will worsen 
and droughts will become more frequent.10 Regional effects of water shortages vary. Droughts result in low 
water tables and lower volumes of river flow, exacerbating water shortages. Droughts also create the con-
ditions for wildfires, which could accelerate migration or consume valuable water resources. Crop failure 

6	  Aisen and Veiga, “How Does Political Instability Affect Economic Growth.”
7	  Barrett and Chen, “The Economics of Social Unrest.”
8	  Kim, Ha, and Kim, “Public Debt, Corruption, and Sustainable Economic Growth.”
9	  World Bank, “GDP Growth—China.” 
10	  Storey, “Water Scarcity Challenges China’s Development Model.”
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because of drought could aggravate hunger and drive migration. Northern and western regions are most 
prone to drought,11 while southern and eastern regions have increased rainfall. Floods have become a serious 
natural disaster issue for China’s southern provinces in recent years.12 

The following four scenarios provide contrasting possibilities for how China’s political and economic 
situation might evolve. The scenarios are not predictive. They are constructed narratives designed to explore 
how political and economic conditions can shape and constrain leadership decisions regarding water short-
ages. Table A.1 describes how our main drivers, China’s political situation and economic performance, inter-
act to form the four scenarios. 

The scenarios are built around the two variables of political situation and economic performance (Table A.1). 
Using these major trends, we create four scenarios. These are organized around the potential interactions of 
the two major factors. Although we consider these to be the major and most-critical trends to understand 
water scarcity in China, they are not the only ones that are relevant to China’s decisionmaking around water. 
As a result, we then add in the interaction of other minor factors, such as the environment, technology, trade, 
and society-related trends. For each scenario, we also included at least one potential acute event. Acute events 
represent the culminating result of the trends in the scenario and are meant to illustrate some of the potential 
risks that could arise.

Scenario 1: Stagnating China (Political Stability, Weak Economic 
Performance)

This scenario features a China under pressure from a weak economy. Fearing large-scale unrest, authorities 
prioritize measures to maintain order and control any challenges to CCP rule. However, the weak economy 
limits the available resources. Thus, the government prioritizes spending to ensure domestic order over other 
initiatives that may address long-term but hidden dangers, such as declining water supplies. The acute event 
is a severe economic recession and a large-scale exodus of migrants to other countries.

This trend builds on the reality that China’s economy has experienced substantial weakening. The coun-
try’s debt continues to balloon as leaders rely on a heavily subsidized export sector and unproductive infra-
structure investment to drive growth. Wages have stagnated and unemployment among college-educated 
urban youth has surged to around 20 percent.13 Although the economy has softened, the government has 
maintained stability in part through high levels of domestic security spending, which has surpassed the 
defense budget in size since 2011.14

11	  Lee, “From Northwest to East China, Parched Regions Face Drought.”
12	  McCarthy and Jiang, “Summer of Devastating Floods Shows Steep Challenge for China as It Grapples with Extreme 
Weather.”
13	  Mason, “China Faces Growth Test as Housing, Retail Sales, and Tariffs Weigh on Outlook.” 
14	  Buckley, “China Internal Spending Jumps Past Army Budget.”

TABLE A.1

Water-Stressed China Scenarios

Weak economic performance Strong economic performance

Stable political situation Stagnating China China Ascendant

Unstable political situation China in Crisis New Gilded Age
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Domestic politics: With growth faltering, the country faces the prospect of mass unemployment. China 
in 2024 already faced urban unemployment for young people above 20 percent.15 But mismanaged water sup-
plies could reduce production in both agriculture and industry, worsening unemployment. The government 
increases spending to increase employment, control food prices, and increase surveillance and repression.16 
Because of the weak economic performance, these measures are paid for through debt spending. The mea-
sures alleviate the problem of social unrest and political challenges to the CCP in the near term but aggra-
vate economic imbalances that threaten the country’s long-term economic prospects. If China cannot put its 
economy on a sustainable footing, then it will risk an economic crisis in the future. In that case, there will be 
fewer resources available to ensure stability through repression or social welfare payments. A more unstable 
China could experience greater political upheaval, lower levels of intergovernmental coordination and coop-
eration on water supply issues, and mass migration from water-stressed to water-sufficient regions.

International politics: With China’s economy in trouble, many of China’s partner countries begin look-
ing elsewhere for economic cooperation opportunities.  China  maintains  stable ties with its neighbors in 
South and Southeast Asia only by making concessions on water rights. Although painful, Beijing fears ten-
sions  with neighbors would only  aggravate its myriad domestic problems. With crop failure common, 
China relies on  food and water imports, driving up global prices and worsening its trade balance.17 This 
worsens China’s relations with other countries. To stabilize its relations with the United States and other 
countries, Chinese leaders adopt a more moderate posture on disputes in which it avoids provocative steps 
and statements while refusing to make concessions.

Agriculture: The imperative to maintain stability at all costs also affects the country’s ability to carry out 
larger-scale reforms that could improve productivity and innovation. In the agricultural domain, authorities 
call off plans to introduce newer technologies and plans for land consolidation, which could improve produc-
tivity but worsen rural unemployment.18 The reforms could have also improved the efficient use of water for 
agriculture. With the reforms shelved, agricultural regions experience a further deterioration in water qual-
ity because of excessive use of fertilizer and pesticides.19 Water scarcity also worsens as peasant farms draw 
from declining groundwater supplies in an uncoordinated manner. If trends continue, China faces a high 
risk of crop failure and will require even more food imports, which could further increase global food prices.

Industry/trade: Exports remain heavily subsidized, but lack of available water has forced some industries 
to shut down.20 The government also halts plans to overhaul industry. Instead of carrying out costly measures 
to improve the renewable source of energy to power factories, the state permits companies to continue burn-
ing coal to power their industries, which worsens air and water pollution, therefore reducing water availabil-
ity. Water prices are controlled to limit popular backlash, but this simply worsens the economic situation as 
the government funds the subsidy through more debt. Semiconductors stall because of water shortages and 
power shortages.21 Instead, services and informal labor sectors grow. If China cannot succeed in advanced 
manufacturing, then unemployment will rise among urban, educated populations, which could result in 
more political instability. A weak industrial sector also reduces the need for educated professionals, who may 

15	  Ying Shan, “China’s Youth Unemployment Hits Fresh High Amid Economic Slowdown and Restrictive Hiring Policies.”
16	  Zenz, “China’s Domestic Security Spending.”
17	  Minter, “One Reason for Rising Food Prices? Chinese Hoarding.”
18	  Yu et al., “Measuring Agricultural Total Factor Productivity in China.”
19	  Zhang et al., “Water Quality, Agriculture and Food Safety in China.”
20	  Storey, “Water Scarcity Challenges China’s Development Model.”
21	  James, “The Water Challenge for Semiconductor Manufacturing and Big Tech.”
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leave for other countries. This could further constrain China’s ability to research, develop, and produce tech-
nologies to address water supply issues.

Society: In response to the worsening economy, heightened repression, and declining water availability, 
China experiences large-scale migration. Migrants from the water-stressed north and west move to over-
crowded cities in the coastal regions.22 Migration to other countries also soars. China’s weak industrial sector 
and overall high unemployment also aggravates problems of human capital flight. If the trends continue, 
China’s ability to manage water shortages will likely worsen because of the lack of expertise and scientific 
knowledge. This could aggravate problems of water shortages and related issues caused my uncontrolled 
migration.

Ecology: Pollution and water scarcity problems worsen. In 2015, 85 percent of the water in China’s major 
rivers had become undrinkable and 40 percent of water in urban areas was so polluted as to be unusable for 
any purpose.23 The effects of climate change intensify as well, as the country’s efforts to transition to renew-
able energy stall and governments at all levels downgrade ecological policy in priority because of the severity 
of the economic crisis and the need to maintain social stability. However, the worsening effects of pollution 
and natural disasters stemming from climate change only exacerbate the social stability problems.

Acute event: Amid a prolonged economic slump, the cost of maintaining order through repression drains 
government resources. The failure to improve water security combined with the crushing burden of debt and 
weak economic performance results in a severe economic recession. With few economic prospects and dwin-
dling supplies of fresh water, the country experiences a significant migration away from its parched provinces 
in north and northwest China. The vast numbers of migrants quickly overwhelm urban areas in south and 
eastern China. Millions leave the country for opportunities elsewhere, resulting in the largest migration of 
Chinese people in decades. The massive migration increases tensions between China and its South Asian 
neighbors, as well as with the United States, Australia, and Europe, all of which remain popular destinations 
for the migrants.

Summary: The weak economy constrains the resources available to Chinese leaders. Fearing mass unrest, 
the leadership prioritizes spending to maintain repression and promote social stability. However, the stability 
comes at the cost of reduced investment in innovative technologies and costly large-scale projects that could 
ease water shortages in China. As a result, wasteful, polluting, and damaging practices continue, exacerbat-
ing China’s water shortage. Without a change in course, the country faces a future of acute water shortages, 
drought, crop failure, and aggravated effects of climate change.

The challenge for the leadership in this scenario is to balance the need to maintain social order with an 
urgent need to address such systemic issues as water security. Given limited resource availability, optimal 
solutions to China’s water insecurity may not be feasible. Thus, Chinese officials will have to innovate with 
measures that reduce pressure on water shortages yet are affordable. Such measures could include forced 
displacement of populations from water-stressed areas, higher imports of foods (imbedded water), and deals 
with neighboring countries to increase access to water. The failure to improve water security contributes to 
the culminating event—a severe economic recession which in turn spurs a large exodus of migrants.

22	  Zheng et al., “Rural Settlement of Urban Dwellers in China.”
23	  Tingting, “In China, the Water You Drink Is as Dangerous as the Air You Breathe.”
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Scenario 2: China Ascendant (Stable Politics, Strong Economic 
Performance)

This scenario explores a China that has successfully managed its economy, leading to a renewed economic 
golden age in which healthy, productive growth results in greater prosperity. The government has also 
improved its ability to provide social welfare services and fair treatment for citizens, which bolsters public 
trust in authorities. The acute event is a China-India rapprochement and the fracturing of some U.S. alliances 
and partnerships.

Although China’s economy has experienced weakening, it retains pockets of strength. In particular, the 
government’s efforts to dominate frontier technologies and improve advanced manufacturing has paid off in 
several industries. Chinese companies have dominated the electric vehicle market and many green technolo-
gies. Chinese firms are also competitive in goods and services related to artificial intelligence and many other 
technologies.24 At the same time, the country has remained relatively stable, in part owing to the govern-
ment’s expansion of basic social welfare services to include a minimum income that addresses poverty and a 
modest provision of support for health care and education.25

Domestic politics: The state manages to balance strong economic growth with improvements in gover-
nance capacity. The result is a more competent, technocratic government. Investing in infrastructure could 
mean resources are efficiently managed in a centralized way. The improvements in governance, economic 
opportunity, and general prosperity result in a stable and orderly society. If the stability and sound gover-
nance persist, China faces favorable circumstances for cross-regional engineering and infrastructure devel-
opment to more efficiently distribute water resources.26

International politics: China develops industries along the Mekong and Brahmaputra rivers but shares 
water data with riparian countries in hopes of ensuring collaboration to responsibly manage the water sup-
plies from the rivers.27 China has progressed in technological development related to desalination, water 
purification, and green energy, proving an example for the rest of the world and increasing Beijing’s appeal 
as a world power.28 As an impressively growing and stable country, China’s reputation and appeal grows 
with partner countries. China finds more opportunities to relocate water-intensive industries abroad, easing 
water shortages.29 If cooperation with BRI countries continues, China faces profitable opportunities to share 
its expertise in water management and thereby both enhances its influence and promotes international 
engagement. 

Agriculture: To manage water scarcity in the north, China introduces labor-saving technologies but com-
pensates unemployed workers well. China  also adopts innovative technologies to improve irrigation effi-
ciency, enabling its agriculture sector to thrive.30 Water transfers are successfully managed between cities 
or between rural areas and cities. This allows for water to be priced based on market rates and based on the 
funding used for water conservation in the agricultural sector. The state oversees a transition in crops from 
water-intensive to water-efficient varieties, which eases pressure on water supplies. The state also balances 
better yields with measured increases in food imports to ensure that water supplies remain sufficient.

24	  Kuo, “Made in China 2025.”
25	  Dalen, “Welfare and Social Policy in China.” 
26	  Stanway, “As Climate Change Hits, China Weighs New Water Megaprojects.”
27	  Ha, “China’s Hydro-Politics Through the Lancang-Mekong Cooperation.”
28	  Lin et al., “Seawater Desalination Technology and Engineering in China.”
29	  Tian et al., “Evolution of China’s Water Footprint and Virtual Water Trade.”
30	  “Across China: Smart Irrigation Saves Water, Increases Yield.”
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Industry/trade: China expands the service sector and downsizes or moves abroad water-intensive sec-
tors identified as too wasteful.  ​Industry and energy production are located strategically across the coun-
try to leverage water availability, minimize environmental pollution, and maximize economic development. 
Extensive adoption of clean energy technologies reduces the country’s dependence on coal, hydropower and 
other water-intensive power sources.31  Some industries move abroad to partner countries to take advan-
tage of plentiful clean water supplies. With the improvements in water conservation and supply, China can 
expand its advanced technology sectors, including the manufacturing of semiconductors.32 If China’s indus-
try and trade remain favorable, then the country could become a powerful competitor to the United States 
for international leadership.

Society: Consumption of water per person falls as the state implements and enforces measures to improve 
water efficiency, including low-flow toilets and higher prices for water use in urban areas.33 The success in 
improving overall governance as well as improving the availability of clean water helps bolster the CCP’s 
popularity.

Ecology: Problems of water pollution ease as measures take place to move some industries abroad, expand 
clean energy sources, and improve the efficient use of water in agriculture. Efforts to control water pollution 
also result in the recovery of more water sources fit for human use. If the government continues to adopt 
green technologies effectively, China could experience a general improvement in the quality of its soil, air, 
and water.

Acute event: China’s success and leadership in water conservation and supply-related technologies, as 
well as a host of related green technologies, improve its appeal as a partner for many countries, especially 
those experiencing severe water stress, such as India. China’s confidence and thriving economy and expertise 
in alleviating water stress prove appealing to India, which decides to reduce tensions and establish a closer 
partnership with China on economic and water issues. As a result, India scales back its involvement in the 
Quadrilateral Security Dialogue with Australia, Japan, and the United States. Other water-parched partners 
of the United States also seek closer ties with China, resulting in a fracturing of some U.S. alliances and 
partnerships.

Summary: With optimal economic and political conditions, Chinese leaders are well positioned to address 
water security challenges. The ample resources permit investments in innovative technologies, green energy, 
and large-scale projects to move water to stressed areas. China’s successes could expand its international 
appeal and influence, opening opportunities for its companies to share water security–related technologies 
and services with partner countries. This could result in a dramatic shift in geopolitics as water-stressed 
countries choose partnerships with China over long-standing security commitments with the United States 
regarding receding fears of Chinese aggression.

Scenario 3: China in Crisis (Political Instability, Weak Economic 
Performance)

In this scenario, China faces a desperate situation characterized by extensive political instability and an econ-
omy headed toward crisis. The desperate situation results in unfavorable circumstances for Chinese leaders 

31	 Yu et al., China Continues to Lead the World in Wind and Solar, with Twice as Much Capacity Under Construction as the 
Rest of the World Combined.
32	  Ong, “China’s Defiant Chip Strategy.”
33	  Qin et al., “Urban Household Water Usage in Adaption to Climate Change.”
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who must grapple with a way to improve water security under an extremely difficult situation. The acute 
event in this scenario is an armed clash between China and India and a sharp increase in global food prices.

China’s worsening fiscal picture provides the backdrop to this scenario. Chinese provincial governments 
have cut back on medical services, education, transportation, and many other services in light of balloon-
ing debt that shows no signs of easing.34 Moreover, despite a highly publicized anti-corruption campaign, 
Chinese public perceptions of corruption have not improved.35 Signs that frustration could reach the boil-
ing point briefly appeared during the COVID-19 pandemic, when spontaneous protests appeared in several 
cities in which participants openly denounced President Xi Jinping.36

Domestic politics: With a national economy careening toward bankruptcy, many local government offi-
cials are neglecting basic governance in favor of grabbing what they can and fleeing if possible. Popular pro-
tests are rampant over issues of corruption, pollution, and joblessness.37 Conflict between provinces inten-
sifies as local governments neglect responsibilities to build and maintain dams, thermal power plants, and 
water-transfer infrastructure that would otherwise benefit a broader population. ​

International politics:  China’s domestic instability inflames tensions with neighbors, which in turn 
worsen its domestic instability. Tensions intensify with India over access to the Brahmaputra River, leading 
to a near clash.38 Similar to current dynamics, Chinese officials who have given up on solving water quality 
issues on their own now use aggressive measures to take water from neighboring water bodies, aggravating 
tensions with countries downstream on the Mekong.39 China has become too distracted to involve itself fur-
ther with BRI countries; this results in many projects failing and spreading disorder.​

Agriculture: Farms remain inefficient and highly polluting. China fails to convert to water-efficient 
crops.40 Poorly controlled water consumption leads to repeated crop failures and vanishing supplies of 
groundwater in water-stressed areas. Eventually, rural areas see large numbers of migrants from distressed 
areas move toward urban areas.41 The government has little choice but to increase imports of food, but this 
leaves less money available for investing in economic development and other needs.

Industry/trade: China’s exports fall as it continues to rely on old industries, which require heavier subsi-
dies and are less and less competitive. Failure to upgrade to more-competitive industries results in declining 
overall trade volume and increased debt spending to generate decelerating rates of growth. Unable to carry 
out an energy transition, the country continues to rely on coal, hydropower, and other water-intensive power 
sources.42 However, because of the exhaustion of available water supplies, the country cannot generate suf-
ficient power and thus experiences periodic brownouts.43

Society: A government under siege by countrywide mass protests and a serious crisis with India all while 
lacking money has little ability to drive innovation forward. Technological advances in energy efficiency 

34	  Shepherd, “China’s Quandary: Bail Out Debt-Laden Cities, or Risk Disruptive Defaults?” 
35	  Li and Meng, “Corruption Experience and Public Perceptions of Anti-Corruption Crackdowns.”
36	  Greitens, “After a Wave of Protests, China’s Silent Crackdown.” 
37	  Human Rights Watch, “China: No Letup in Xi Jinping’s Repressive Rule.” 
38	  Haby, “China Could Restrict India’s Water Supply with World’s Largest Dam.”
39	  Simmala and Lee, “China’s Mekong River Dams Expected to Worsen Southeast Asian Economies During Drought.”
40	  Xie et al., “Crop Switching Can Enhance Environmental Sustainability and Farmer Incomes in China.”
41	  Wong, “Resettling China’s ‘Ecological Migrants.’”
42	  Hawkins, “China’s Coal Addiction Puts Spotlight on Its Climate Ambitions Before Cop28.”
43	  Hoskins, “China Power Cuts.”
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and renewables stall. ​Poor governance, rampant corruption, unemployment, pollution, and other worsening 
problems throughout the country result in frequent protests, political violence, and periodic crackdowns.44

Ecology: Local governments abdicate their regulatory duties. Water shortages reach a crisis point, with 
groundwater heavily depleted.45 Empty state coffers leave few resources for developing advanced technolo-
gies that could reduce pollution and promote green energy. The quality of the country’s soil, water, and air 
deteriorates to levels incompatible with human health for vast numbers of Chinese citizens.

Acute event: Chinese leadership desperate to gain access to vital water supplies but incapable of imple-
menting difficult and complex arrangements and technologies might resort to extreme measures to increase 
its access to water. Under intense pressure from large-scale anti-CCP protests, the government could begin 
diverting more water away from rivers bordering India and Southeast Asia. When the countries protest, 
China increases its troop deployments on those borders. Elevated tensions escalate into a brief clash on the 
Indian border, leading to a severe diplomatic crisis. In addition, Beijing’s desperate attempt to alleviate the 
effects of repeated crop failures lead it to import large volumes of food, which result in a sharp increase in 
world food prices. This in turn aggravates popular unrest in countries around the world.

Summary:  The principal challenge faced by Chinese leaders in this scenario is that of insufficient 
resources and attention to address a nearly overwhelming number of problems. The government’s struggle to 
manage these problems will constrain the ability of various governments to coordinate and cooperate with 
one another. The water shortage problems could rapidly worsen because of the lack of coordinated response 
and inadequate investment in technologies and equipment that could improve water supplies. The leader-
ship must thus rely on uncoordinated and ad hoc measures to manage the effects of severe water stress amid 
widespread unrest and discontent. Options could include forced displacement, permission for ecological ref-
ugees to flee the country, and higher food imports (virtual water). If the volume of imports is high enough, 
the result could be a sharp increase in global food prices, which could aggravate popular unrest in countries 
around the world, including even the United States. A government desperate enough to increase water sup-
plies could resort to aggressive diversion of water from rivers that border neighboring countries, which could 
escalate tensions and possibly lead to a clash.

Scenario 4: The New Gilded Age (Unstable Politics, Strong Economic 
Performance)

This scenario explores a dynamic China in which elites push through badly needed economic reforms. How-
ever, the governance system has not experienced sufficient modernization, resulting in unstable politics. The 
acute event is a military coup arising from incessant factional fights.

This scenario builds on the reality that China’s economy experiences areas of both strength and weakness. 
The areas of strength include the high-technology sector, which benefits and is driven by educated elites. As a 
highly unequal society, China has a small group of wealthy elites; 30 percent of its millionaires work in manu-
facturing.46 The rest of the country, by contrast, experiences stagnating opportunities and living standards. 
Among young people, despair has grown over the problems of high prices and grim employment prospects.47 

44	  McCarthy, “China Is Launching an ‘Unprecedented’ Crackdown on Corruption in Its Health Industry as Economic Woes 
Pile Up.”
45	  Economy, “China’s Environmental Challenge.” 
46	  Loh, “Comparing China’s and America’s Millionaires.”
47	  “From ‘Lying Flat’ to ‘Letting It Rot’: Why China’s Frustrated Youth are Embracing ‘Bailan’ Way of Life.” 
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Domestic politics: Chinese leaders push through politically disruptive changes that turbo-charge eco-
nomic growth. Small farms consolidating into large farms bolsters the agriculture sector and improves water 
conservation but results in mass unemployment. A small business-savvy elite is determined to improve the 
nation’s  productivity.  Some politicians play up populist sentiment to contend for power, leading to occa-
sional  power  struggles. The clash between populist politicians attuned to the grievances of unemployed 
masses versus a technocratic elite escalates into a chronic state of political infighting and conflict. 

International politics: Successful innovation and a surprisingly strong economic performance bolsters 
China’s ties with its BRI partners, which opens opportunities to expand partnerships. This allows the move-
ment of some water-intensive industries to partner nations. However, the country’s chronic political insta-
bility and frequent changes in leadership disrupt its diplomatic outreach. Foreign policy shifts dramatically, 
depending on who is in power. Fearful that the unstable politics might lead to a radicalized leadership, the 
United States quietly builds up its military posture and strengthens alliances with wary Asian countries. 

Agriculture: Officials successfully oversee large-scale adoption of new technologies that save labor and 
increase productivity. The changes also include advanced irrigation and other water-saving measures that 
collectively reduce pressure on China’s stressed water supply.48 However, the improvements to economic 
growth also result in a major increase in unemployment throughout the countryside. Jobless migrants flood 
urban areas, adding to pressure for clean residential drinking water in the cities.

Industry/trade: China’s reforms allow agriculture to remain competitive and open prospects for export 
sectors. Well-connected state-owned enterprises continue to gain priority access to funding, water, and other 
resources, which stirs resentment and anger among the nonstate sector and many citizens. Success in arti-
ficial intelligence and development of an indigenous semiconductor industry boosts growth.​ China’s agri-
cultural sector recovers, and there is some growth in green energy and green economy sectors. However, the 
distribution of profits from the advanced manufacturing industries is uneven and, primarily, a small elite 
reaps most of the profits. With high inequality, popular discontent and anger toward wealthy elites persists.49

Society: Desalination, wastewater cleaning, and energy technology have progressed with sufficient fund-
ing. However, with little government oversight, these advancements unevenly benefit wealthier cities and 
companies.​ Regional inequality worsens as richer coastal cities benefit while poorer inland areas suffer slower 
economic growth, higher poverty rates, and lower levels of clean water supplies.50

Ecology: The priority placed on rapid growth has meant a higher tolerance for pollution in some indus-
trial areas. However, rural areas could see environmental quality improve as agriculture adapts to more-
efficient and more-productive methods that do not require as much groundwater extraction. The improve-
ments in water efficiency and spread of renewable energy sources could also ease problems of water pollution.

Acute event: The incessant factional struggles result in frequent changes of leadership and general politi-
cal instability. As politics polarize and radicalize, the People’s Liberation Army eventually decides to inter-
vene and overthrow an inept leader and install a more pragmatic, competent leadership. Yet the resort to a 
military coup merely underscores the perpetually fragile state of China’s politics.

Summary: The technocratic leadership in this scenario has succeeded in overseeing increases in eco-
nomic performance. This provides more resources to address water shortages. However, the efficiency gains 
aggravate problems of mass unemployment and popular discontent. Politicians attuned to large-scale dis-
content begin to build power through populist appeals, not unlike those in other countries. The formation 

48	  World Bank, “Growing More with Less.”
49	  Jain-Chandra et al., “Inequality in China—Trends, Drivers and Policy Remedies.”
50	  Fan, Kanbur, and Zhang, “China’s Regional Disparities.”
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of rival factions leads to intensified political fights and struggles for power, causing enduring instability and 
raising the risk of a military coup.
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APPENDIX B

Workshop Methods

We conducted a one-day in-person workshop with RAND SMEs to identify and discuss the implications of 
water resource constraints in China likely to affect government decisionmaking. Thirteen participants with 
expertise in Chinese or Southeast Asian strategy and policy, water resources strategy and policy, infrastruc-
ture systems, or economics convened to discuss the interaction of water resource constraints and other soci-
etal trends, such as economic, geopolitical, and environmental trends. 

The research questions we designed for this workshop to address include: 

•  What are the implications of current and future water resource constraints in China? 
•  What are the potential strategies China is likely to enact in response to water constraints, and how will 

the response vary based on different future scenarios?
•  Who are the major decisionmakers (ministries, other countries)?

The Three Horizons model is a futures method designed to help decisionmakers connect the trends 
and events occurring in the present with different versions of the future, and by extension identify optimal 
futures and paths that connect the present to a future state.1 In this method, participants first characterize 
Horizon 1 as focusing on key trends and factors that are critical today. Next, participants define Horizon 3, 
which includes discussion of a set of long-term future states and the dominant trends that define each poten-
tial future. After Horizons 1 and 3, participants define a transitional second horizon, focusing on the trends 
and processes that would enable transition from the present to different future states. This method has been 
applied to support decisionmakers in multiple fields. For example, transportation experts and decisionmak-
ers applied the method to identify the policies and strategies best suited to achieve a goal of zero roadway 
deaths by 2050.2 In another application, the National Institute of Justice convened stakeholders to discuss 
law enforcement’s use of technology and policies to improve future outcomes.3 Although we did not have 
time to conduct the full version of the method, which is typically conducted over multiple days, we drew on 
these principles and other scenario analysis techniques to develop our workshop exercises and discussion 
questions. 

In our one-day workshop, we led SMEs through five sessions to discuss the most-important trends and 
factors influencing water resource decisionmakers in China. Table B.1. shows the schedule for the day. 

Sessions 1 and 2 focused participants on the present. Facilitators guided the group through a series of 
discussion prompts designed to identify the most-important trends driving water resource constraints and 
the effects of those constraints. To ensure that a wide variety of topics were discussed, facilitators prompted 
participants to discuss trends and effects across six categories: domestic policies and politics, international 

1	  Curry and Hodgson, “Seeing in Multiple Horizons Connecting Futures to Vision and Strategy.”
2	  Ecola et al., The Road to Zero.
3	  Silberglitt et al., Visions of Law Enforcement Technology in the Period 2024–2034.
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relations and politics, trade, technology, environment, and economics. After an initial brainstorming round, 
participants identified the trends they considered more important. 

Session 3 turned to Horizon 3. Facilitators used a set of four scenarios that described different versions of 
the future in 2050 to encourage creative and future-focused discussions. We developed the scenarios based 
on a deductive two-by-two matrix process, where two major factors were selected and four scenarios were 
developed based on the combinations.4 We selected political stability and economic growth to define our 
scenario matrix and then outlined the major features of each scenario (see Appendix A for a full description 
of the scenarios). Participants used these scenarios to discuss the most-important trends or factors in each 
scenario, the downstream effects, and which trends were most relevant to water resources. 

Session 4 focused on Horizon 2 and the pathways that could connect Horizon 1 to Horizon 3. The final 
the session focused on the major barriers and enablers that could increase the likelihood of one scenario or 
another being more likely to come to fruition. 

Following the workshop, we analyzed the notes recording what the group discussion and the brainstorm-
ing boards developed over the course of the day. We inductively coded white board content and discussion 
notes to identify themes that were consistently discussed. These themes describe how participants thought 
about water resource constraints and the effects of those constraints on politics, economics, public health, 
and the environment. We supplemented these themes with an additional review of the literature to add con-
text to our findings. 

4	  Silberglitt et al., Visions of Law Enforcement Technology in the Period 2024–2034; Conway, Foresight: An Introduction.

TABLE B.1

Workshop Agenda

Time Description

0900–0930 Opening plenary

0930–1000 Session 1: Setting the Scene for Horizon 1 (2024) by discussing critical trends with possible implications on 
water resource decisionmaking

1000–1100 Session 2: Defining Horizon 1 by identifying the critical features of China’s current water resource decisions

1100–1115 Break 

1115–1230 Session 3: Horizon 3 (2050): What are the critical features of your scenario futures related to China’s water 
resource decisionmaking?

1230–1330 Lunch

1330–1500 Session 4: Defining Horizon 2 (2035) by mapping alternative pathways from Horizon 1 to Horizon 3

1500–1515 Break

1515–1615 Session 5: Identifying the barriers, opportunities, inflection points, and tipping points in Horizon 2

1615–1620 Return to plenary

1620–1700 Final reflections
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Abbreviations

BRI Belt and Road Initiative
CCP Chinese Communist Party
FYP five-year plan
GDP gross domestic product
MWR Ministry of Water Resources
RCS River and Lake Chief System
SME subject-matter expert
SNWD South to North Water Diversion
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