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 Summary 

       The present paper was prepared pursuant to paragraph 9(e) of UN General Assembly 

resolution 78/327, in which the Assembly requested the Secretary-General of the 2026 United 

Nations Water Conference to Accelerate the Implementation of Sustainable Development Goal 6: 

Ensure availability and sustainable management of water and sanitation for all to prepare concept 

papers on each of the themes of the interactive dialogues. The present paper concerns interactive 

dialogue (b) on “Water for prosperity: Valuing water, the water-energy-food nexus, advancing 

integrated and sustainable water resources management, wastewater and water-use efficiency 

across sectors, and economic and social development”. This paper presents status, challenges and 

emerging trends, solutions and recommendations related to “water for prosperity” are set out. 
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I. Introduction 

1. “We are determined to ensure that all human beings can enjoy prosperous and fulfilling lives and that 

economic, social and technological progress occurs in harmony with nature.” (Transforming our world: the 

2030 Agenda for Sustainable Development) 

2. Water is a fundamental resource that underpins all aspects of human development, environmental health and 

economic stability. Beyond its essential role in sustaining life, water acts as a primary input for industrial and 

agricultural production, a medium for transport, and a critical component of energy, food and health systems. 

Ensuring water security is therefore indispensable for achieving long-term prosperity and the objectives set 

forth in the 2030 Agenda for Sustainable Development. 

3. With its dialogue on water and prosperity, the 2026 United Nations Water Conference moves from a vision 

focused mainly on growth and development to a broader vision of resilience and prosperity, encompassing not 

only wealth and financial security but also health, happiness, and overall well-being. 

4. For too long, water has been treated as an unlimited and free resource, invisible in national accounts, 

underweighted in investment strategies, and absent from macroeconomic planning, with consequences of 

chronic underinvestment, widespread inefficiency, and an accelerating global water crisis that now threatens 

the very foundations of prosperity. Water is now recognized as a strategic enabler connecting food systems, 

energy transitions, public health, urbanization, climate resilience and long-term economic stability, the 

foundation upon which all economic activity, human capital, and ecosystem health ultimately rest. The World 

Wildlife Fund has estimated the total economic value of water and freshwater ecosystems at US$ 58 trillion, 

equivalent to approximately 60 percent of global annual GDP1. The World Economic Forum has identified 

water crises among the top global risks by both impact and likelihood for the past decade. 

5. This paper proposes a pathway through which water can generate shared prosperity, proceeding from two 

essential premises. First, that environmental sustainability is the absolute foundation of prosperity: long-term 

economic activity depends on maintaining and restoring freshwater ecosystems and their links to food, energy, 

and health systems. While a companion paper for the interactive dialogue on water and the planet addresses 

these environmental dimensions in detail, this paper treats sustainability as a starting point and focuses on the 

ways water can support shared prosperity. Second, prosperity must be understood as both economic and social. 

Prosperity through water must fully respect human rights, be universal and inclusive, and reach groups often 

excluded from the benefits of water development, including rural communities, Indigenous Peoples, women 

and girls, informal settlement residents, refugees, and smallholder farmers who are too often excluded from the 

benefits of water development. 

6. This paper is to be read in conjunction with the other five concept papers prepared for the interactive dialogues 

of the 2026 UN Water Conference. 

 

 

II. Status and Trends of water for prosperity 

Water as a driver of economic value, jobs, and sustainable growth 

7. The economic relationship between water and prosperity is now quantifiable at every scale. Key water-

dependent sectors including agriculture, manufacturing, energy, health, and water services support an estimated 

1.7 billion jobs worldwide2. Water infrastructure and services create direct employment in design, supply, 

__________________ 

1 WWF, The High Cost of Cheap Water: The True Value of Water and Freshwater Ecosystems to People and 

Planet (2023). 
2 World Bank, “Water Forward - Investing in Water for People, Food and Planet. The World Bank Group Water 

Strategy Implementation Plan” (2025). 
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construction, operations, and maintenance; enable broader employment by boosting the productivity of 

healthier, better-nourished workers; and protect livelihoods by preventing waterborne diseases and reducing 

damage from floods and droughts. 

8. By 2050, nearly 70 percent of the world’s population will live in urban areas. Cities generate over 80 percent 

of global GDP, making economic prosperity increasingly dependent on water security. Rapid urbanization, 

particularly in low- and middle-income countries, is placing unprecedented pressure on water supply, 

sanitation, wastewater management, drainage and urban ecosystems while relying on food produced in rural 

areas. 

Macro-trends in water resource consumption and scarcity 

9. A widening gap has emerged between human demand and the capacity of natural systems to provide reliable 

water supply. Since the 1980s, global demand for freshwater has been increasing by just under 1 percent per 

year3, driven primarily by population growth, rapid urbanization, and industrialization. Agriculture, which 

accounts for 72 percent of freshwater withdrawals, must produce 50 percent more food by 2050 compared to 

20124, with an increasing share coming from irrigation. Many societies have already exceeded their renewable 

water capacity and are depleting long-term reserves held in aquifers, lakes and wetlands. Groundwater 

drawdown is widespread and accelerating, with 70 percent of major aquifers showing long-term depletion. In 

many basins, losses of natural capital are either permanent or prohibitively expensive to restore, and the window 

for reversible action is closing. More than 3 billion people live in agricultural areas with high or very high levels 

of water scarcity, and approximately 4 billion people, half the world’s population, experience severe water 

scarcity for at least part of the year5. 

Economic losses associated with water insecurity  

10. The relationship between water insecurity and economic loss is well-documented. The Global Commission on 

the Economics of Water estimates that altered precipitation patterns and elevated temperatures, in conjunction 

with reduced water storage and insufficient access to clean water and sanitation, may result in average GDP 

reductions of 8 percent for high-income countries by 2050, while lower-income countries could experience 

more pronounced declines, ranging between 10 percent and 15 percent6, with agriculture absorbing 84 percent 

of the economic impact of drought7. Beyond economic losses, water insecurity also exacerbates inequality, 

displacement, fragility and social instability, particularly in vulnerable contexts. 

Regional dimensions of water stress and impacts on prosperity  

11. Water stress affects regions in distinct ways and with distinct consequences for prosperity. Northern Africa and 

Western Asia face some of the highest scarcity levels globally, with withdrawals frequently exceeding 100 

percent of renewable resources, leading several countries to resort to desalination to meet growing water 

demands. Sub-Saharan Africa, particularly the Sahel and Horn of Africa, and parts of South Asia are regions 

where scarcity and inadequate infrastructure directly impede development. Small Island Developing States and 

many coastal areas face the compound challenge of freshwater reserves depleted or contaminated by sea-level 

rise and extreme weather events. Landlocked developing countries contend with dependence on transboundary 

systems and high infrastructure costs. In Europe and the Americas, ageing infrastructure increases losses and 

maintenance costs. Everywhere, emerging chemical contaminants, including per- and polyfluoroalkyl 

__________________ 

3 UNESCO, United Nations World Water Development Report 2024: Water for Prosperity and Peace  (2024). 
4 Food and Agriculture Organization of the United Nations (FAO), “Water is Life, Food is Water: Sustaining 

Water and Ensuring Food for the Future” (2025).  
5 FAO, “The state of food and agriculture 2020: overcoming water challenges in agriculture” (2020).  
6 Global Commission on the Economics of Water, The Economics of Water: Valuing the Hydrological Cycle as 

a Global Common Good (2024). 
7 FAO, “The impact of natural hazards and disasters on agriculture and food and nutrition security. A call for 

action to build resilient livelihoods”(2015). 
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substances (PFAS) or “forever chemicals”, are growing concerns affecting water quality, ecosystem health, and 

public health. 

Progress toward SDG 6 and its links to prosperity 

12. Progress on SDG 6 targets remains significantly off track. None of the targets is currently on a trajectory to be 

met by 2030, and the consequences reach far beyond the water sector8. 

13. More than 1,000 children under five die daily from preventable illnesses caused by unsafe water and sanitation. 

The burden of water collection falls disproportionately on women and girls, who are responsible for water 

collection in 80 percent of households without on-premises supply, spending a collective 250 million hours 

daily hauling water, an opportunity cost in lost education, productive work, and social participation that 

represents one of the most significant untapped economic assets in the world. The absence of safely managed 

WASH services in schools affects 447 million children, especially girls, directly undermining the global 

commitment to quality education. 

14. Water pollution, wastewater treatment, and safe water reuse remain major issues almost everywhere: global 

household and industrial wastewater production is approaching 300 billion m³ per year. Rates of safely treated 

wastewater vary from 92 percent in high-income countries to 23 percent in low-income countries. Agricultural 

runoff is a widespread source of eutrophication and coastal dead zones, while active pharmaceutical ingredients 

and microplastics are now detected in more than 25 percent of the world’s rivers. 

15. SDG indicator 6.4.1 shows that economic water use efficiency improved by 23 percent between 2015 and 2022, 

suggesting a gradual decoupling of economic output from water withdrawal. Agriculture has shown the fastest 

efficiency improvements in recent years, yet the potential for productivity gains across all sectors remains 

significant. Progress in implementing IWRM remains insufficient: while a little more than a quarter of the 

world’s countries have achieved good implementation, 73 countries (40 percent) are lagging behind and face 

mounting water demands and pollution as they pursue development. 

16. Water is essential to many SDGs beyond SDG 6. Irrigated agriculture, covering 23 percent of all cultivated 

croplands, accounts for 48 percent of agricultural production by economic value (SDG 2). Half of renewable 

electricity derives from hydropower, a source increasingly threatened by declining water levels, and most 

energy systems depend on reliable water supply (SDG 7). Water is the primary vehicle through which climate 

change manifests through floods, droughts, and melting glaciers (SDG 13). 

Technology, innovation and the crisis of the water workforce 

17. Countries are increasingly deploying smart water management systems drawing on Earth Observation, satellite 

data, and artificial intelligence to optimize distribution networks, reduce losses, and improve allocation 

decisions. The Internet of Things is being applied to leak detection, chemical dosing, and real-time water quality 

monitoring. Digital twins provide real-time simulation capabilities for proactive risk management. Wastewater 

treatment plants are being reconfigured as water resource recovery facilities. Precision agriculture technologies 

are demonstrating that significant water savings are achievable without compromising crop yields. 

18. Despite their considerable potential, technologies and innovation remain underused in the water sector, 

especially compared with energy and transport. Part of the problem lies in the water workforce crisis: the sector 

is marked by a rapidly retiring workforce and low attractivity for young professionals, resulting in lost skills 

and human resource gaps that ultimately impair the delivery of safe water services. The deployment of emerging 

technologies, especially artificial intelligence, has the potential to make the sector more attractive to young 

professionals. 

Increasing inter-dependency between water and trade 

19. International trade and water are deeply intertwined through the concept of “virtual water”, the water embedded 

in traded goods. By importing water-intensive commodities, water-scarce countries can effectively compensate 

__________________ 

8 UN-Water, Summary Progress Update 2024: SDG 6 – Water and Sanitation for All (2024). 
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for their limited freshwater resources, and concentrating production in water-abundant regions generates global 

efficiency gains. Yet in practice, virtual water trade often operates as a paradox: approximately 11 percent of 

global groundwater depletion and 16 percent of all unsustainable freshwater use are directly linked to virtual 

water trade, and 37 water-stressed countries have shifted toward more water-intensive agriculture, driven by 

commodity price signals rather than hydrological wisdom. 

20. Governing virtual water flows more intelligently, through stronger allocation mechanisms, trade policy 

conditionalities, pricing reform, and support for producers to transition toward activities adapted to local 

conditions, is an important lever for water security. The objective is not to constrain trade or undermine 

livelihoods but to promote more sustainable, efficient and resilient water use patterns, while supporting affected 

producers through investment, innovation and technology transfer. 

 

 

III. Challenges and Emerging Issues 

The global water investment gap 

21. The global water infrastructure gap is a significant yet under-recognized financial challenge. A study by the 

World Economic Forum estimates that €11.4 trillion is required to establish equitable and resilient water 

systems worldwide by 2040. Current annual investment stands at approximately €326 billion (€41 per capita), 

leaving a systemic gap of €6.5 trillion9. Asia and Africa experience the most severe financing hurdles, with 

estimated gaps of €3.3 trillion and €0.8 trillion respectively. According to the World Bank, reaching SDG 6 

targets in developing countries requires tripling current spending to US$ 131–141 billion annually. Multiple 

structural factors compound this deficit: water services remain chronically underpriced, generating structural 

dependence on public subsidies which provide over 90 percent of financing, with private sector participation 

below 2 percent. Institutional capacity constraints, weak utility creditworthiness, and the absence of transparent 

and stable regulatory frameworks further restrict access to capital. 

22. The returns on closing the investment gap are compelling. The World Economic Forum analysis estimates that 

addressing the full €6.5 trillion gap could unlock €8.4 trillion in additional GDP and support 206 million 

additional jobs by 20409, multipliers that often surpass those of energy, transport, and telecommunications 

sectors, confirming water’s role as a systemic enabler of resilient and inclusive economic growth. Recognizing 

water investment as a strategic economic opportunity rather than a fiscal burden is fundamental for future 

prosperity and stability. 

23. Part of the problem lies in the way finance is spent. According to the World Bank, 28 percent of resources 

allocated for freshwater projects remain unspent, largely due to institutional and operational capacity gaps. 

Investments in water infrastructure show low returns when not accompanied by enhanced capacity to manage 

and operate assets. Closing this gap between capital and the ability to deliver is a core condition for achieving 

water-driven economic prosperity. 

Growing pressure on limited resources 

24. In many basins, the combination of over-allocation, groundwater depletion, and ecosystem degradation has 

already undermined the hydrological system’s capacity to recover. Cumulative pressures from untreated 

wastewater, industrial pollutants, and intensive agriculture have pushed many freshwater systems beyond their 

recovery thresholds, significantly reducing the fraction of water safe for human consumption, irrigation, and 

ecosystem health. The accelerating loss of glaciers threatens the timing and volume of water available for 

downstream agricultural and energy systems, removing a critical seasonal buffer. 

__________________ 

9 World Economic Forum, Bridging the €6.5 Trillion Water Infrastructure Gap: A Playbook  (2025). 
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25. A further illustration of this challenge is the rapid expansion of artificial intelligence and data centre 

infrastructure, which is creating a large and often overlooked demand for water, projected to reach 4.2–6.6 

billion m³ annually by 202710. More than half of the world’s data centres are located in river basins already 

facing high water stress, requiring stronger regulation and careful zoning to minimize their impact on local 

water systems. 

Compounding climate impacts and water-related disasters 

26. Climate change is a major driver of accelerating water insecurity. Extreme weather, climate and water-related 

events caused nearly 12,000 disasters from 1970–2021, with economic losses estimated at US$ 4.3 trillion and 

a death toll of 2 million people, 90 percent of which in developing countries11. The concept of aridification is 

progressively replacing that of drought cycles, reflecting a long-term structural shift toward hotter, drier 

conditions. Glaciers are retreating at unprecedented rates: more than 30 percent of global glacier mass has been 

lost since 1970, threatening the water security of nearly two billion people in Central, South, and Southeast 

Asia whose livelihoods depend on glacier-fed river systems. 

27. The climate crisis also creates dangerous feedback loops within the water-food-energy nexus. Persistent 

droughts diminish soil moisture, leading to crop failure and livestock mortality, particularly in rain-fed 

agricultural systems. Hydropower, which currently provides 32 percent of global renewable electricity, is 

highly sensitive to glacier and snowpack stability, while the energy required for groundwater extraction 

increases as water levels decline. Climate change therefore acts as a systemic risk multiplier for all water 

infrastructure, placing increasing pressure on governance systems, livelihoods and social cohesion. 

Inequalities in access to water 

28. Where governance mechanisms are lacking, water scarcity tends to entrench existing inequalities: dominant 

groups with preferential access control the resource, generating disputes over benefit distribution and harming 

local livelihoods. In overallocated basins, distributing water according to historical precedent or political 

influence perpetuates low-value or anarchic uses, often at the expense of the most vulnerable. 

29. Smallholder farmers, rural populations, and Indigenous Peoples who depend most directly on water for their 

livelihoods are also among the most water insecure. Water tenure, the relationship, whether legally or 

customarily defined, between people and water resources, remains unrecognized in most countries, exposing 

the most vulnerable to dispossession. Formal recognition of customary water rights, including indigenous water 

stewardship systems, is both a matter of justice and a practical approach to more effective basin management. 

In addition, water tariffs are often regressive: low-income households pay a disproportionately higher share of 

their income for water services, placing the economic burden on those least able to absorb it. 

30. Gender inequity remains a defining dimension of water insecurity. Only 27 percent of countries have defined 

and implemented gender objectives in their national water management frameworks, meaning women’s 

leadership in resource management remains a largely untapped asset, and unequal access to water and sanitation 

continues to constrain economic prosperity, particularly for women, youth and marginalized populations. 

Governance fragmentation, institutional barriers, and the valuation gap  

31. A persistent challenge is the siloed nature of water management. Incoherent legal frameworks, overlapping 

mandates across government levels, and weak regulatory environments generate inter-sectoral conflicts, delay 

essential investments, and undermine integrated approaches. Approximately 15 percent of countries lack 

modern integrated water laws, and annual water-related conflicts increased 10-fold between 2000–09 and 

__________________ 

10 Pengfei Li, Jianyi Yang, Mohammad A. Islam and Shaolei Ren, “Making AI Less ‘Thirsty’: Uncovering and 

Addressing the Secret Water Footprint of AI Models,” Communications of the ACM, vol. 68, no. 7 (2025), pp. 

54–61. 
11 World Meteorological Organization, Atlas of Mortality and Economic Losses from Weather, Climate and 

Water-related Hazards (1970–2021) (2023). 
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2020–25, rising from 25 to 238 reported incidents per year, driven mostly by growing scarcity and inadequate 

governance. 

32. The persistent failure to account for the full value of water, including its socioeconomic, cultural, and ecological 

significance, results in the continued perception of water as a free resource, fueling inefficiency, resource 

depletion, and pollution. Too often, subsidies promote unsustainable water consumption. Low tariffs and poor 

cost recovery prevent utilities from generating sufficient revenue for maintenance, resulting in ageing 

infrastructure and non-revenue water losses. In areas of protracted conflict, water infrastructure may be 

weaponized or become a casualty of hostilities, underscoring the importance of protecting it under international 

humanitarian law. In poor agrarian communities, access to water underpins livelihoods, a dimension whose 

governance implications are poorly captured by existing frameworks. SDG target 6.4 indicators on water 

efficiency — referring only to economic efficiency —, and water stress do not adequately measure hydrological 

sustainability, a gap that hinders evidence-based policy reform. 

Urban and rural water challenges 

33. Non-revenue water (NRW), the portion of water produced that fails to reach consumers or is not billed, is 

estimated at 126 billion m³ per year globally, with 56 countries reporting an average of 39 percent NRW for 

their three largest water suppliers in 2025, representing losses equivalent to the daily supply of nearly 200 

million people. Urban areas generate over 60 percent of global wastewater, yet only 45 percent is safely treated 

(treatment rates range from 92% in high-income countries to 23% in low-income countries, a gap driven mainly 

by infrastructure shortage). Over 1.12 billion people live in informal settlements lacking formal sanitation 

systems (a figure projected to grow by 2 billion over the next 30 years), leading to the direct discharge of 

untreated wastewater into local water bodies. Experience demonstrates that extending services to informal 

settlements need not be contingent on formal land tenure: incremental upgrading, decentralized sanitation, 

simplified sewerage, and inclusive utility planning have proven effective in expanding access while supporting 

healthier and more productive neighborhoods. 

34. In rural areas, communities face complex water security challenges encompassing domestic requirements and 

productive uses for agriculture, the primary foundation for food security and rural livelihoods. Increasing 

competition for resources often marginalizes smallholder farmers who lack water tenure security. Addressing 

these structural inequalities through inclusive governance and infrastructure modernization is vital to ensure 

prosperity for all. 

 

 

IV. Solutions to build water prosperity 

35. The scale of the challenges described above might suggest that the global water crisis is beyond remedy. It is 

not. For virtually every dimension of water insecurity, scarcity, underinvestment, pollution, inequitable access, 

governance fragmentation, proven and scalable solutions already exist. What has been lacking is the political 

will, financial architecture, and institutional capacity to deploy those solutions at the speed and scale the 

situation demands. 

36. The solutions presented here are organized around three mutually reinforcing levels: (i) governing water more 

intelligently, so that allocation reflects true scarcity and value; (ii) investing in water more ambitiously, so that 

water becomes a core enabler for human and economic development; and (iii) using water more efficiently 

across all sectors, so that more prosperity can be generated from the same limited resources. Better governance 

attracts investment and ensures shared prosperity; investment enables efficiency; and efficiency reduces the 

scarcity pressure that makes governance so contentious. 

37. No single solution is sufficient on its own, and no solution works in every context. The examples cited 

throughout this section, from Viet Nam to Denmark, from Jordan to South Africa, are offered as evidence that 

transformation is achievable and that the lessons of success are transferable. The recommendations that follow 
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identify the enabling conditions, political, institutional, financial, and legal, without which even the best-

designed solutions cannot take root. 

Integrated and systemic approaches to water management  

Integrated Water Resources Management 

38. Integrated water resources management (IWRM) has been advocated since the Dublin Conference in 1992 and 

remains the appropriate framework for managing the systemic complexities of water. It promotes the 

coordinated development and management of water, land and related resources in order to maximize economic 

and social welfare in an equitable manner without compromising the sustainability of ecosystems. 

39. IWRM requires inclusive governance that ensures active participation of all stakeholders, both inside and 

outside the water sector, whose decisions affect the way water is used and managed. It must formally recognize 

and protect the needs and aspirations of all water users, particularly Indigenous Peoples who steward a 

significant portion of the world’s freshwater ecosystems, including through multi-stakeholder platforms 

dedicated to water tenure. In rapidly urbanizing areas, water-sensitive urban planning integrates water supply, 

sanitation, wastewater, stormwater, and land-use planning to improve service efficiency, reduce climate risks 

and support more resilient and livable cities. 

The Water-Energy-Food-Environment Nexus 

40. While IWRM provides the overarching governance and management framework, nexus approaches focus more 

specifically on interdependencies and trade-offs between major resource-use sectors, recognizing that 

interventions in one sector have cascading effects on others and shifting the focus from isolated technical fixes 

toward system-wide transformation. Egypt’s Country Platform for the Nexus of Water, Food and Energy 

(NWFE) and its solar-powered irrigation systems illustrate the potential of nexus-aligned solutions. 

Demand management 

41. Addressing water scarcity requires simultaneous and mutually reinforcing action on both demand management 

and supply enhancement. These two approaches are complements, not alternatives: together they define the 

water security envelope within which prosperity can be built and sustained. 

42. On the demand side, water use efficiency improvements, circular economy approaches, wastewater reuse, and 

behavioural change can significantly contain withdrawals without sacrificing socio-economic output. Precision 

irrigation, smart metering, and digital monitoring tools can cut agricultural and urban water use dramatically. 

Reducing food loss and waste, which represents approximately one-third of all food produced globally, also 

reduces virtual water losses. Reforming trade policy and agricultural subsidies to reflect the true scarcity value 

of water embedded in traded goods is a powerful lever for demand management at the global scale, while 

protecting smallholder farmers. 

Comprehensive water valuation, tariff reforms and cost recovery mechanisms  

43. A clear separation must be made between: (i) the comprehensive value of water; (ii) the pricing systems used 

to regulate its consumption; and (iii) the cost-recovery requirements necessary for sustainable service delivery. 

Assessing the full value of water, which includes not only an economic dimension, but also social, 

environmental, and cultural values, is the necessary first step for incorporating water into national planning and 

investment decisions. The System of Economic and Environmental Accounting (SEEA), adopted as an 

international statistical standard by the UN, allows countries to integrate environmental data directly into their 

national economic accounts and represents a key tool for comprehensive water valuation. 

44. Pricing mechanisms and regulatory frameworks must be designed to reflect scarcity and ensure sound demand 

management and efficient resource allocation, while protecting the human right to affordable water through 

lifeline tariffs and targeted social transfers for low-income households. Cost recovery, the recovery of 

investment and operational costs of water service provision, is a critical dimension of sustainability: inadequate 
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tariffs prevent utilities from generating sufficient revenue for sustained operation and maintenance, creating 

financial dependence on government transfers that are unreliable and often politicized. Reforming tariff 

structures to achieve cost recovery while protecting the most vulnerable is a precondition for private sector 

investment. 

Supply enhancement 

45. A diversified portfolio of supply-side solutions (wastewater reuse, desalination, managed aquifer recharge, 

rainwater harvesting, and advanced treatment) can expand the resource base where natural renewable supplies 

are insufficient. Managed aquifer recharge can rebuild groundwater reserves depleted by over-extraction. 

Nature-based solutions increase natural water storage and regulate water flows, reducing both scarcity and flood 

risk at a fraction of the cost of grey infrastructure. 

Transition to circularity: the multiple co-benefits of water treatment and reuse 

46. The transition from a linear extract-use-discharge model to a circular water economy is a primary solution to 

both water scarcity and pollution. Wastewater must be systematically reclassified from waste into a strategic 

resource. The Water in the Circular Economy and Resilience (WICER) framework developed by the World 

Bank identifies wastewater not as a nuisance burden but as a source of energy, nutrients, and water, and provides 

a roadmap for utilities and industries to implement circularity principles. 

47. Advanced treatment plants can recover phosphorus and nitrogen for fertilizer production and generate biogas 

from sewage sludge, enabling utilities such as Aguas Andinas in Chile to move toward energy neutrality. Reuse 

of treated wastewater frees up freshwater for municipalities while enabling agricultural production (Jordan) or 

other industrial uses (Nagpur, India; Durban, South Africa). In Dhahran, Saudi Arabia, a circular water 

economy approach reduced groundwater use by 50 percent, increased treated wastewater use for irrigation from 

35 percent to 80 percent, and improved overall system efficiency by more than 30 percent. In the United States, 

circular approaches could unlock up to US$ 47 billion annually in direct economic benefits for utilities and 

municipalities. 

48. The key enabler for circular water economies is regulatory reform: embedding reclaimed water standards 

including for food production, decentralized sanitation, and closed-loop systems into urban master plans, 

zoning regulations, and fiscal incentive structures, while overcoming regulatory fragmentation, limited market 

recognition of recovered resources, and public perception challenges. 

Desalination for climate-resilient prosperity 

49. In regions where traditional freshwater sources are scarce or highly variable, particularly coastal and island 

areas in arid and semi-arid zones, desalination provides climate-resilient and reliable water supply that 

underpins economic stability, industrial development, and urban resilience. Global installed desalination 

capacity has surpassed 107 million m³ per day, with approximately 20,000 facilities worldwide; the Middle 

East and North Africa account for nearly half of global operational capacity. While historically focused on 

domestic supply, desalination is increasingly supporting industrial systems and high-value agricultural 

production, contributing to economic diversification. 

50. Recent advances in energy efficiency, renewable-powered desalination (including solar photo-voltaic reverse 

osmosis systems), and improved membrane technologies are significantly improving the sustainability and 

affordability of desalination, expanding its relevance beyond traditional geographies. Key challenges remain, 

including high capital and operational costs, energy requirements, and environmental management of brine 

discharge. These constraints can be addressed through renewable energy integration, brine valorization, and 

zero-liquid-discharge systems; in some cases, mineral extraction from waste can offset the cost of treatment 

and add further value. 
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Nature-based solutions: a driver of economic and environmental resilience  

51. Nature-based solutions (NbS), actions that protect, sustainably manage, and restore natural or modified 

ecosystems, are essential to managing water availability, improving water quality, and mitigating water-related 

risks. Conservation practices in sustainably managed agriculture enhance soil moisture retention and reduce 

runoff. In urban contexts, permeable pavements and rain gardens reduce flooding and filter pollutants. Along 

rivers, floodplain restoration and river re-meandering increase natural storage capacity. In coastal areas, 

mangrove and seagrass restoration protects against storm surges and erosion. 

52. Protecting and restoring forests in headwater regions increases soil capacity to absorb rainfall, recharging 

groundwater and ensuring a steady release of water into streams during dry periods. Agroecological solutions 

reduce water runoff and improve soil water retention, enhancing agricultural sustainability and resilience. 

Constructed wetlands can deliver secondary wastewater treatment at a fraction of the capital and operational 

cost of mechanical plants. The Freshwater Challenge, which commits to restoring 300,000 km of rivers and 

350 million hectares of wetlands by 2030, and Rwanda’s catchment management programme illustrate the 

potential scale and transferability of these approaches. 

53. Nature-based solutions are not only environmentally beneficial but also economically competitive 

infrastructure investments. In urban systems, integrating nature into infrastructure planning has been shown to 

reduce costs by an average of 42 percent while generating up to 36 percent more value compared to grey 

infrastructure alone, with returns reaching up to 30 times the initial investment. In Sekondi-Takoradi, Ghana, 

combining wetland restoration, green spaces, and drainage improvements significantly reduces costs from flood 

damage while creating new income streams. Large-scale watershed restoration programmes in Kenya show 

benefit–cost ratios between 1.5 and 2.1 and internal rates of return of up to 38 percent, while healthy catchments 

reduce sedimentation in reservoirs, lowering maintenance costs and preserving storage capacity, demonstrating 

that nature-based solutions are not a trade-off between environment and development but also a pathway to 

economic resilience for all water users. 

Digital transformation and AI: opportunity and challenges for prosperity  

54. Artificial intelligence (AI) offers solutions for improving the efficiency of water infrastructure and the quality 

of services and addressing persistent data gaps. AI-powered leak detection systems using acoustic sensors can 

identify faults in urban networks before they become ruptures. AI-integrated decision-support tools combining 

Earth observation and data analytics can generate high-resolution spatial data on water availability and demand, 

with substantial benefits for land-based activities such as agriculture, as well as for the environment. Digital 

twins built on IoT, AI, and machine learning provide real-time simulation capabilities for proactive risk 

management. In utility operations, AI applications in billing, customer engagement, and workforce planning 

can improve financial sustainability and help address the sector’s workforce shortage, making utility careers 

more attractive to young professionals. Targeted investment and capacity-building are needed to ensure that 

utilities serving informal settlements and agriculture in developing countries are not left behind in the digital 

transition. 

55. Deploying new tools requires sustainable management of their water footprint, particularly those associated 

with data centres. Technical solutions include transition to closed-loop or immersion cooling systems and the 

use of non-potable water sources such as reclaimed wastewater. Siting data centres away from water-scarce 

regions, combined with mandatory monitoring requirements, provides a necessary regulatory guardrail. Several 

leading AI companies have committed to becoming water-positive by 2030; such commitments should be 

embedded in regulatory frameworks and independently verified. The deployment of AI in the water sector must 

remain people-centred, respect digital rights and data privacy, and be guided by appropriate regulations. 

Innovative finance: solutions to close the investment gap  

56. Closing the water infrastructure gap is critical in accelerating the achievement of SDG6. It requires financial 

innovation that combines expanded public and private investments. Country Water Compacts (country-led 

political and investment commitment frameworks) align sector goals, reform commitments, investment 
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roadmaps, and partner coordination, providing the policy clarity and investor confidence needed to mobilize 

financing at scale. Complementary Country Water Financing Platforms bring together governments, utilities, 

development partners, private actors, philanthropy, and civil society to coordinate investment beyond public 

budgets. Debt-for-water swaps and other innovative sovereign instruments offer pathways for highly indebted 

countries to redirect fiscal space toward water infrastructure. 

57. Sustainability-linked bonds, green bonds, and environmental impact bonds align corporate financial incentives 

with environmental and social outcomes. South Africa has developed the region’s first water outcome bond for 

clearing invasive species that deplete water resources, a model with interesting replication potential. Blended 

finance, combining concessional public capital with private investment, is the most powerful mechanism for 

de-risking water projects and crowding in private capital at scale: in Gazipur, Bangladesh, a US$ 40 million 

public commitment secured an additional US$ 45 million in private investment for industrial wastewater 

treatment. 

58. Private sector engagement requires a stable, transparent legal and regulatory environment as its primary 

enabling condition. Public-private partnerships, including concession and build-operate-transfer arrangements, 

leverage private expertise and capital, provided they operate under a solid institutional framework. 

Performance-based contracts link payment to outcomes - reduced NRW, improved service coverage, reduced 

energy consumption - creating incentives for efficiency and innovation. 

59. Development banks should expand their water portfolios and crowd in private capital, with priority for nature-

based green infrastructure delivering co-benefits across climate, biodiversity, and social development agendas. 

Climate finance must be integrated with water infrastructure investment, recognizing that most climate 

adaptation is fundamentally water dependent. Mobilizing finance also requires a credible pipeline of bankable 

projects: project preparation facilities and national pipeline development are key conditions for closing the 

investment gap. 

Sector-specific solutions: utilities, industry, energy, and agriculture  

60. The sectors of domestic water supply, industry, energy, and agriculture differ profoundly in how they contribute 

to water scarcity, suffer its consequences, and can contribute to and benefit from solutions. Sector-specific 

approaches are essential for translating principles into practice. 

Water utilities and domestic supply 

61. Reliable and financially sustainable domestic water services are foundational for urban and rural economic 

activity, workforce productivity, investment attractiveness, public health resilience and broader social stability. 

Non-revenue water (NRW) reduction is among the highest-return investments available: with global NRW at 

126 billion m³ per year, investments in network rehabilitation, smart leak detection using acoustic sensors and 

AI analytics, and pressure management can rapidly reduce losses and strengthen utility reliability and finances. 

The Da Nang Water Supply Joint Stock Company (DAWACO) in Viet Nam tripled its connections and reduced 

NRW from over 50 percent to 17 percent between 2005 and 2014, through institutional reform, metering, and 

inclusive service extension. In Koutiala, Mali, a water-operator partnership between SOMAGEP SA and 

Budapest Water Works reduced non-revenue water from 25 to 23.6 percent while raising billing collection 

efficiency from 95 to 99 percent, demonstrating that peer learning between utilities delivers institutional gains 

comparable to direct capital investment. These cases demonstrate that institutional reform, not just capital 

investment, is a critical enabler. 

62. Extending services to urban peripheries and informal settlements is both a human rights imperative and an 

economic opportunity. Decentralized and simplified service models such as community-managed water points, 

pre-paid smart meters, and small-scale community sewer networks have demonstrated effectiveness and 

affordability in reaching marginalized urban populations. In rural areas, solar-powered water supply systems 

reduce reliance on expensive fuel or unreliable grids, and sanitation systems can recover nutrients for use as 

organic fertilizer, supporting local agriculture. 
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Industry and the circular water economy 

63. Industrial water users (manufacturing, mining, energy production, food processing, construction) account for 

approximately 16 percent of global freshwater withdrawals but generate enormous economic value at an 

estimated US$ 38.5 per m³. Industrial water reuse can cut operational costs by up to 30 percent while 

significantly reducing pollution loads. Eco-industrial parks and industrial symbiosis in which water, energy, 

and materials flow between companies within a shared ecosystem multiply the benefits of individual 

investments. The Port of Aalborg’s “Sustainable Synergies” project in Denmark facilitates the exchange of 

water, energy, and materials among 25 companies, illustrating the potential of industrial circular economy at 

scale. 

64. Evidence from UNIDO’s industrial transformation programmes demonstrates that these solutions are already 

delivering measurable results across diverse industrial contexts. Across 28 projects in more than 35 countries, 

interventions applying resource-efficient and cleaner production approaches and circular economy principles 

have achieved approximately 12.8 million m³ of annual water savings and over 475,000 m³ per year of 

wastewater reuse, while leveraging more than US$ 358 million in private investment. In water-intensive sectors 

such as leather processing, circular approaches have enabled large-scale recovery and reuse of wastewater while 

reducing hazardous pollutants. In aquaculture, the transition from flow-through to recirculating systems has 

achieved water savings of up to 90 percent, with internal rates of return exceeding 30 percent in some cases. 

65. Resource recovery from wastewater treatment adds significant economic value. In Colombia, the San Fernando 

wastewater treatment plant has generated over 140 million kWh of electricity through biogas recovery while 

achieving approximately 30 percent energy savings. In Germany, the Rothaus brewery has integrated anaerobic 

treatment to recover energy from wastewater, contributing to its net-zero pathway. L’Oréal has reduced water 

withdrawals by 36 percent despite increasing production by 37 percent and is transitioning toward “waterloop” 

factories where all water needs are met through reuse and recycling. Singapore’s NEWater programme 

demonstrates how industrial demand can drive circular water economies at national scale: high-grade reclaimed 

water meets up to 30 percent of national demand, providing a reliable, high-quality, and drought-resilient 

alternative to conventional sources. Zero liquid discharge requirements and voluntary sustainability standards, 

including those developed by the Alliance for Water Stewardship (AWS), provide complementary incentive 

frameworks for decoupling industrial growth from water consumption. 

Make energy work for water 

66. The water and energy sectors are inextricably linked, and improvements in one sector can deliver dividends to 

the other. The energy sector can reduce its water vulnerability through two main strategies. First, shifting the 

energy mix toward lower water-intensity technologies: solar photovoltaic and wind power have minimal water 

footprints, and transitioning from once-through to closed-loop cooling systems can reduce water withdrawals 

by over 90 percent. Second, through strategic planning and policy alignment: energy infrastructure siting should 

incorporate water-risk assessments, with better integration of water and energy planning and water-risk criteria 

in energy investment frameworks. Oil extraction injects large volumes of water into wells, creating significant 

water quality concerns; low-cost reuse and repurposing technologies can strengthen water security in oil-

producing areas, which are often water scarce. 

Towards water-smart agrifood systems 

67. Agriculture is central to any strategy for addressing water scarcity both as the largest user and as the sector 

most vulnerable to scarcity-driven productivity losses while demonstrating the fastest efficiency gains in recent 

years. An agrifood system approach is needed to ensure alignment between agriculture, food and water policies. 

68. Precision agriculture technologies (localized irrigation, GPS/EO-guided crop water assessment, AI-driven 

resource application, and IoT-enabled soil moisture sensors) can reduce agricultural water withdrawal by up to 

50 percent while maintaining or improving yields. In India, the Pradhan Mantri Krishi Sinchayee Yojana 

(PMKSY) programme has achieved technical efficiencies of approximately 90 percent compared to 35–40 

percent in traditional gravity-fed systems, with crop yields exceeding 1,500 kg per hectare for certain high-
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value horticultural crops and on-farm water application reduced by 20 to 30 percent. Jordan has integrated 

treated wastewater as a core pillar of its national water security strategy, with approximately 90 percent of all 

treated effluent utilized primarily in the agricultural sector. 

69. Rainfed agriculture, through agroecological practices adapted to local conditions, can raise agricultural 

productivity with little or no impact on freshwater resources, while saving energy and fertilizer inputs. Water 

resilience in agriculture can be strengthened through an integrated management of blue and green water, 

including soil moisture conservation, rainfall and floodwater management, groundwater recharge and the 

regulating functions of landscapes. 

70. The reduction of food loss and waste is a critical lever: about one-third of all food produced globally is lost or 

wasted, and therefore the water to produce it. Developed economies primarily waste food at the consumer and 

retail level, while developing economies lose food largely at the post-harvest and processing stages due to 

infrastructure limitations. In Kenya, hermetic bags to control maize storage losses at small-scale farmer 

facilities proved highly effective, with a benefit–cost ratio of 1.6 for one season and 4.8 for three seasons. Public 

policies can incentivize better food redistribution and waste-to-energy technologies, while awareness 

campaigns at the consumer level are essential to shift behaviours. Enabling conditions (fair water allocation 

mechanisms, effective cost recovery for irrigation services, and coherent incentives including aquifer contracts) 

are needed to ensure that farmers can adopt more sustainable and water-saving practices. 

 

 

V. Recommendations 

71. The recommendations address the essential enablers required to effectively scale the aforementioned solutions, 

emphasizing foundational conditions necessary for the timely and widespread implementation of innovative 

technologies, financial mechanisms, and governance reforms. 

Prioritizing water as a prosperity driver at the highest level  

72. It is recommended that governments treat water as a foundation of prosperity and the water crisis as a systemic 

risk to economic growth, social stability, and national development, not as a sectoral issue. An integrated 

approach based on prioritizing water governance reform, aligning sectoral policies at the national level, and 

systematically assessing and integrating national water risks in GDP projections and fiscal planning can anchor 

long-term political commitment and secure broad political consensus. The political cost of inaction, lost 

productivity, health burdens, conflict risk, and climate vulnerability, far exceeds the investment required for 

transformation. 

Mainstreaming water into macroeconomic and fiscal policies  

73. The value of freshwater ecosystems, estimated at US$ 58 trillion annually, is largely invisible in national 

accounts, resulting in systematic misallocation: water is undervalued and used wastefully, infrastructure is 

underinvested, and ecosystems are degraded because their contributions to production are not recognized. 

Finance ministries should treat water as a productive national asset and a material financial risk; central banks 

should embed water risk into financial system supervision; and national accounting systems must reflect the 

true value of water assets, including economic, social, environmental, and cultural dimensions. Tariffs must 

reflect the full cost of supplying water while securing affordable access through lifeline tariffs, particularly for 

marginalized communities. Subsidies should be redirected toward efficiency incentives, payments for 

ecosystem services, and targeted support for the most vulnerable. 
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Mainstreaming water in trade policies 

74. Governing water in trade is governing water at scale. The goal is not to reverse the integration of global trade 

and water systems, but to govern it more intelligently so that international trade becomes one of the most 

powerful tools for building local, national and global water, food and energy security.  

75. The most direct lever is ensuring that the price of traded goods reflects the true scarcity value of the water 

embedded in their production. Agricultural support programmes should be audited for their implicit water cost, 

with subsidies redirected toward water-efficient crops and irrigation technologies, paired with credit and 

technical assistance to support farmers through the transition. Trade conditionalities requiring exporters to 

demonstrate responsible water stewardship can align global trade flows with hydrological reality. 

Strengthening integrated water governance frameworks  

76. Putting IWRM and WEFE nexus approaches into practice requires a transition from fragmented, siloed systems 

to integrated governance through a phased and institutionalized process, not an ad hoc coordination exercise. 

Such transformation includes practical measures such as the establishment of permanent interministerial 

coordination mechanisms, better alignment of national decisions through revised mandates and budgets 

informed by basin-based planning, and the streamlining of administrative procedures. 

Establishing clear and inclusive water allocation frameworks and standards  

77. A strong legal and regulatory framework is the prerequisite for sustainable water management and long-term 

prosperity. As water becomes scarcer, how to share it between competing users while maintaining basic 

ecosystem functions becomes one of the most consequential policy decisions governments face. Strategic water 

allocation means prioritizing the human right to water and sanitation first, then directing available resources 

toward uses that generate the greatest combined economic, social and environmental returns, including food 

and energy security. Transparent, enforceable, and where appropriate, tradeable water entitlements create the 

legal certainty that investors, farmers, and utilities need to commit capital. National water laws should be 

enacted or reformed to establish such entitlements, governed by rules-based mechanisms that balance economic 

productivity with social goals, food security, ecological sustainability, and formal recognition of customary 

rights and gender-differentiated access. 

78. Water regulatory authorities with the mandate, technical capacity, and political insulation to manage inter-

sectoral allocation, adjudicate disputes, and enforce compliance are essential. Regulatory frameworks must 

formally recognize customary water rights, indigenous water stewardship, and gender-differentiated access to 

prevent prosperity gains from bypassing the most vulnerable. Water tenure security, providing smallholders, 

indigenous communities, and rural populations with formal recognition of their water access rights, is a 

precondition for investment in agricultural water management and sustainable rural livelihoods. Voluntary 

sustainability standards (VSS), such as those developed by the Alliance for Water Stewardship, provide an 

important complement to regulation by enabling private sector actors to demonstrate commitment to 

responsible water management and, when incorporated into procurement and approval criteria, leverage market 

mechanisms to accelerate improvement across supply chains. 

Ensuring inclusive, multisectoral, and multistakeholder governance and 
protecting human rights 

79. Inclusive governance is a prosperity multiplier. Women, youth, indigenous peoples, and local communities 

must be engaged as full-fledged decision-makers in water governance and planning, not simply consulted. 

Indigenous communities are proven stewards of freshwater ecosystems and must be recognized as partners in 

basin management. Formal recognition of water tenure for vulnerable populations, combined with gender-

responsive governance frameworks, ensures that prosperity gains reach those most historically excluded. 

Municipal and metropolitan governments, together with local water utilities, are the frontline institutions for 

translating national water policies into services. Strengthening their capacities is essential for delivering 

equitable and resilient urban water services. 
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Building institutional capacity and a skilled water workforce 

80. No legal framework, investment, or governance reform can succeed without the institutional and human capital 

to implement it. At the national level, regulatory bodies must have the decision-making authority to develop 

and implement integrated policies and strategies. At the basin level, river basin authorities must be given 

sufficient authority and resources to enforce legislation and manage competing demands. At the local level, 

water users’ associations must be empowered with sufficient resources and agency to contribute effectively to 

sustainable management. Building the capacity of utilities must be treated as an investment stream: 

strengthening technical skills in network management, metering, billing, and asset maintenance translates into 

fewer losses, more reliable service, and stronger revenue collection. 

81. There is an urgent need to invest at scale in the water workforce: engineers, hydrologists, data scientists, public 

finance specialists, legal experts, basin managers, and governance practitioners. In particular, strengthening the 

capacity for project preparation, procurement, and execution is as critical as mobilizing capital. Women must 

be actively supported to enter and advance in water-related professional roles, both as a matter of equity and as 

a means of improving governance effectiveness. 

Strengthening data, monitoring and accountability 

82. Effective governance, allocation and investment require reliable and policy-relevant data. Without robust 

monitoring systems, water reforms cannot be enforced, evaluated, or adapted. Basin-level information systems 

that monitor abstractions, returns, quality, and ecosystem status are an enabling condition for prosperity. 

National data platforms must be interoperable and aligned with international standards. The indicators used for 

SDG target 6.4 need to be reviewed to better capture hydrological sustainability. 

Anchoring water at the center of the 2030 global agenda and beyond  

83. As 2030 approaches, water must be recognized as a central pillar, and not only a sectoral component, of the 

2030 Agenda and post-2030 development framework. The UN 2026 Water Conference provides an opportunity 

for Member States to further discuss options for strengthening long-term coherence, coordination and sustained 

political momentum on water across sectors and within multilateral processes. An inter-COP process for water 

would integrate the three Rio conventions and scale nature-based solutions across the climate, biodiversity, and 

land degradation agendas. Water and climate finance must be systematically integrated, including investment 

in early warning systems, climate-resilient infrastructure and practices, and local preparedness, recognizing that 

most climate adaptation depends fundamentally on water. 

 

 

VI. Conclusion 

84. Water has transitioned from a side topic to the very foundation of global resilience and prosperity. Securing the 

hydrological cycle for current and future generations is not an environmental objective alone; it is the 

foundational condition for economic growth, social equity, and stability. The current trajectory is unsustainable, 

and the economic, social, and environmental cost of inaction far exceeds the investment required for 

transformation. The 2026 UN Water Conference in Abu Dhabi can drive a comprehensive paradigm shift in 

water management and governance. 

85. The examples presented in this paper show that solutions exist across diverse geographic and economic 

contexts. What is required is the political will to act, the institutional capacity to deliver, the financial 

innovation needed to unlock investment, and the commitment to equity that ensures prosperity is truly shared. 

By governing water as a global common good - valuing it fully, pricing it wisely, allocating it fairly, investing 

in it strategically, and ensuring that its benefits reach all people - the international community can make water 

a genuine and lasting catalyst for shared prosperity. 
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VII. Guiding Questions for the Interactive Dialogue 

The guiding questions for the interactive dialogue are organized around the core themes of this paper: 

1. Mobilizing political will: Water remains a sectoral issue in most national budgets despite its multifaceted 

systemic economic risk. What has actually shifted political will in your context, and what is the single structural 

change needed to keep water on the agenda beyond this Conference? 

2. Economic integration: National accounts still treat water as a free input. Which reform to accounting, tariff 

structures, or subsidy systems has shown the most traction, and what made it politically viable? 

3. Sharing water under scarcity: Allocation decisions increasingly position tension between economic 

productivity and human rights and customary use. What mechanism has proven effective at managing these 

trade-offs without entrenching existing inequalities? 

4. Sector-specific solutions: The evidence on what works technically is strong. Where does implementation 

most consistently break down, and what is the one enabling condition most often missing when proven solutions 

fail to scale? How can countries accelerate the sustainable and inclusive transformation of agrifood systems to 

produce more with less water for a shared prosperity? 

5. Valuing water, pricing it correctly, and ensuring cost recovery: The gap between water’s full value and 

what users pay is widely acknowledged but rarely closed. What are the most effective instruments for narrowing 

that gap without undermining affordable access? 

6. Closing the investment gap: Private sector participation in water finance remains below 2 percent despite 

strong returns. What conditions have successfully attracted private capital, and what safeguards are non-

negotiable to protect public water security? 

7. Inclusive governance: Inclusive governance is affirmed but rarely operationalized. What mechanisms have 

most effectively led towards inclusion of marginalized groups in the decision making processes? What 

resistance did it meet? And what was the outcome? 

 

 

 


