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FOREWORD

Waterreuseis nolonger amarginal consideration; it is a strategic necessity.
Aroundthe world, citiesandindustriesare under growing pressure from water
scarcity, pollution, and climate stress. The treatment and reuse of used water
offersapowerfuland practical response—adependable source that enhances
water security, supports economic development, and strengthens climate
resilience.

Cities and industries generate nearly 1billion cubic meters of used water
each day, much of it untreated and discharged into the environment.
Capturing and purifying this water to meet municipal and industrial needs
canreduce pressure on freshwater sources, lower pollution, and unlock new
investment opportunities. With the right policiesand financing structuresin
place, used water can become a cornerstone of amore resilient and circular
water economy.

Thisreport, Scaling Water Reuse: A Tipping Point for Municipal and Industrial
Use, is theresult of ajoint effort by the World Bank, the International Finance
Corporation(IFC), and the Multilateral Investment Guarantee Agency (MIGA).
Itreflects close collaboration with various institutions and builds on extensive
consultations with governments, utilities, private water users, and financiers.
Together, these partners are shapinga common vision for embedding reuse
into nationaland local water strategies, anchored in strong public leadership
and supported by private sector expertise and capital.

The case for scaling reuse is compelling. It is often more cost-effective
than desalination or long-distance transfers, especially where collection
and treatment infrastructure exists and where used water is available close
tothe point of reuse—such asforurbancentersandindustrial parks. As such,
reuse should be considered part of a broader portfolio of water solutions, in
conjunction with other demand-side and supply-side water management
solutions. When water is properly valued and full lifecycle costs for various
supply alternatives are considered, reuse stands out as bothan economically
sound and environmentally sustainable solution. Moreover, reuse as a solution
canbe promotedacrossthe public sectorand private sector, as well as at the
national, municipal, and local levels.
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Yet current adoption remains limited. As of 2024, global reuse across all
applications accounts for only 12% of municipal freshwater withdrawals,
and just 3% of potable and industrial use. Moving from isolated projects to
sustained, large-scale programs will require a significant shift in how reuse
isfinanced, delivered, and governed.

This report identifies five key transitions to enable that shift: (1)
appropriately valuing clean water;(2) prioritizing high-value applications; (3)
normalizing the creation and use of ‘'new’water;(4)advancing programmatic,
platform-based approaches; and (5) mobilizing private innovation and
finance. Taken together, these actions could unlock up to USS340 billionin
investment andincrease reuse capacity eightfold by 2040.

Realizing this ambition will require a coordinated effort. Governments must
provide regulatory clarity, establish economic incentives, and invest in the
enablinginfrastructure. The private sector playsavitalrole asauser, financier,
and solution provider. Through policy engagement, technical assistance, and
financial instruments, the World Bank Group is committed to helping bridge
these efforts, building the conditions for viable, scalable reuse markets.

This report comes at a critical moment. Water reuse is not a solution of the
future—itisasolution for today. With the right frameworks and partnerships
in place, it can become a defining feature of how we secure clean, reliable
water for generations to come.
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PREFACE

Thisreport makes a case for scaling investments in the treatment of used
water' to make it fit for purpose for municipal and industrial use, turning
‘waste’waterintovaluable 'new'water. Thereport sets out the business case
fortheseinvestmentsand outlinesroadmaps forgovernmentsand the private
sectorto achieve this transition to sustainable water use.

Investments in 'new’ water? are critical to support water service delivery
to all sections of the population and to enable job creation and economic
development in municipal and industrial contexts. This document aims to
advance such investments through the efforts of the public and private
sectors, and, where appropriate, those of the World Bank Group.

It focuses on the creation and shaping of markets by the public sector
to unlock private sector investments in and contributions to ‘'new’ water,
encompassingtherole of the private sectoras water users, solution providers,
and financiers. This requires key public sector contributions toward setting
and enforcingrulesrelated to waterabstraction, discharge, and water quality;
creating financial and economic incentives through the design of markets
and pricing; and investing in public infrastructure to shape the supply side
of the market.

A core focus of the reportis on the generation of ‘new’ water for municipal
water systems and industrial users. This is because the business case for
reuseisstrongest whenused waterisavailable close to the point of use, which
tendstobethe caseforurbancentersandindustrial parks. Agricultural reuse
may be relevantin specific contexts with cost-reflectiveirrigation tariffsand
where suchuseisplannedin close proximity to the availability of used water.
However, thisis not the focus of this document.

Pawinee/Adobe Stock

1 This‘used’ wateris conventionally called ‘wastewater,’ suggesting it has no value. Thisreport
has adopted new terminology to emphasize the intrinsic value of this source of water.
2 'New'waterrefers to purified used water.
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KEY MESSAGES

1. Citiesandindustries are already at risk from an insecure water supply, impacting livelihoods, jobs, and economic growth.
2. Reuse canserve as aninsurance strategy against water insecurity.
3. Assuch, reuse should be considered part of a portfolio of options for water security, alongside other water demand and supply-side management strategies.

4. Yetthe current levels of potable and industrial reuse (at 53 million cubic meters per day) represent only 3% of freshwater withdrawals for the
municipal sector.

5. Reuseisatatippingpoint: acceleratinginvestmentsinreuse can develop the market, drive down costs, and spurinnovation and commercial finance.
6. Impactatscale can unlock investments of up to US$340 billion over 15 years, with reuse capacity for potable and industrial use growing annually at 14%.

7. The World Bank Group can support the standardization of approaches to drive scale, similar to Scaling Solar, through the Scaling ReWater package
of support.

il
:-
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SCOPE OF DOCUMENT AND DEFINITIONS

References to ‘total reuse’in this report include industrial and potable reuse, agricultural irrigation, landscape irrigation, urban non-potable reuse, and
recreational or miscellaneousreuse.

FIGURE 1: Categories of water reuse

Total Reuse

. Urban .
° Agricultural Non-Potable Recreational

Focus of this report

FIGURE 2: Breakdown of installed reuse capacity across different categories in 2024 (million m? per day)'
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1 Global Water Intelligence, IDRA Desalination and Reuse Handbook 2024-2025(0xford: GWI, 2024).
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SCOPE OF DOCUMENT AND DEFINITIONS

FIGURE 3: Sources of used water and application and definitions of purified used water ('new’ water)*
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Application of purified used water ('new’ water)

Indirect Potable Reuse (IPR)

Indirect reuse of highly purified reclaimed water as a drinking
watersource withanenvironmental buffer(suchasareservoiror
aquifer)betweenthe discharge of the purified water and the intake
of the drinking water system. IPR is an effective response to the
growing frequency and severity of extreme droughts.

Direct Potable Reuse (DPR)

Direct use of highly purified reclaimed water as a drinking water
source without discharging to an environmental buffer. DPR
is highly regulated and typically requires multiple advanced
purification technologies to ensure complete removal of
pathogens. It is typically driven by sustained, extreme water
availability challenges.

Non-Potable Industrial Reuse

Treatment and reuse of municipal used water to regulatory
standards appropriate to application. It requires used water
collection, treatment, and transmission of the product water to
where it canbe used, withnoloss of controlin between.

Industrial Reuse

Collectionand treatment of used water discharged by one ormore
industries(typicallyinanindustrialzone)and supply of this water
to the same or other industries. Industrial reuse can be driven
by abstraction limits, reliability of supply, discharge standards
(including a zero discharge requirement), cost factors, or a
combination of these.

*Exclusion: Thisreport does not address: (1)Non-potable reuse for agricultural purposes and landscaping; (2) De facto reuse; (3) Reuse of seawater and brackish water; and (4) Decentralized reuse.
See additional definitions in Annex 1. ** Typically called wastewater treatment. This report does not consider used water to be ‘'waste' water.
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ROLES OF THE PUBLIC AND PRIVATE SECTOR

The public and private sector have complementary roles in scaling investments in new water.

While investments in new water can and do take place in the absence of enabling government policies and regulations, this does not negate the fact that
nationaland state governmentactionsandinaction have astronginfluence on new waterinvestments and market creation. On the other hand, municipalities
can commission reuse capacity, sell used water, and influence demand through pricing and local regulations. In addition, the private sector can support

market creationinitsrole as a water user, solution provider, and/or financier.

National and State Governments

Set Regulations

Establish regulations related to water abstraction,
discharge, and water quality, as well as frameworks
fortradingrecoveredresources.

Shape Incentives and Markets

Shape financial and economic incentives through
market designand pricing, particularly with the aim of
delivering water services, and supporting job creation
and economic development.

Provide Core Funding

Supply public funding and/or undertake direct public
investment in infrastructure that shapes the supply
side of the market, including alternatives, and hence
changesrelative costs between alternatives.

Support Programmatic Approaches with
Private Sector Participation

Use public resources efficiently to create
programmatic approaches, with bankable projects that
can attract commercial financing and private sector
expertise fordelivery.

Municipalities and Utilities

Commission Reuse Capacity

Incorporate reuse in city-level water security
strategies and commission reuse capacity to meet
such goals.

Support Applications of 'New' Water

Assess opportunities for the sale of used water and
recoveredresourcestoproviderevenuesfortreatment
of used water.

Plan Land Use with Reuse in Mind

Enableindustrial zones and parks to be locatedin the
vicinity of used water treatment plants, with the level
of treatmentadapted tothe type of reuse application.

Facilitate Stakeholder
Acceptance and Education

Engage in stakeholder education and consultations,
including with citizens and industry, to normalize the
use of new water.

Scaling Water Reuse: A Tipping Point for Municipal and Industrial Use — Executive Summary

Private Sector

WATER USERS: Purchase New Water

Support reuse in direct operations and/or indirectly
through supply chains.

SOLUTION PROVIDERS:
Provide Expertise and Innovation

Where appropriate, support the design, construction,
and operation of advanced used water treatment and
reuse facilities through public-private partnerships
in various forms of design-build-finance-operate-
transfer (DBFOT)and/or engineering-procurement-
construction(EPC)contracts.

Accelerate innovations in treatment technology and
reuse infrastructure tobringdown costs over time and
promote the scaling of reuse.

FINANCIERS:
Finance Reuse Investments

Support financing for reuse through appropriate

financing instruments and partnerships with the
public sector.

10



Used water has tremendous
unrealized value...

Cities and industry produce a large volume
of used water every day. Turning this used
water into new water could create a more
water-secure future for more than a billion
people living in cities and facing increasing
levels of water stress. Moreover, many
industrial facilities globally face water supply
insecurity, which can be mitigated through
the use of new water.

Reuse has a strong business case...

Reuse makes good economic sense where
collection infrastructure is in place and the
treatment facility is close to the point of reuse.
In addition, where the cost of alternatives
reflects full costs, rather thanasubsidized price
of water, investmentsinreuse are attractive.

FIGURE 5: Cost per m® of water (USS)'
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Non-potable Potable Desalination

reuse reuse

1 Levelized water costs from World Bank and IFC treatment plant project data and GWI project data; excludes collection and distribution infrastructure costs. Levelized water costs include the cost

of capital and depreciation, as well as operating costs.

...offering insurance against

water insecurity...

As a rainfall-independent source, reuse
providesinsurance againstincreasing climate
and water stress and should be considered
within a portfolio of water security solutions.

FIGURE 4: Portfolio of water security options

ooy O 0 & &

and Non- Reuse Surface Ground Desali-
RevenueWater Water Water nation
Reduction

\_|_l
Demand-Side
Solutions

Supply-Side Solutions

...yet the extent of reuse is low...

Global installed reuse capacity at the end of
2024 was only 183 million cubic meters per day.

FIGURE 6: Global installed reuse capacity
(million m3/day)?

2005 2015 2025

...and a triple benefit for each
cubic meter of water reused.

Turningused waterinto new water offers three
benefitsinone:

1. Recovery of valuable water,

2. Recovery of energy and other scarce
resources, and

3. Recovery of the environment through
reduced freshwater abstraction and
reduced pollution.

...at 12% of municipal freshwater
withdrawals.

Moreover, industrial and potable reuse of 53
million cubic meters per dayin 2024 amounted
to only 3% of freshwater withdrawals for the
municipal sector.

FIGURE 7: Reuse as a % of freshwater
withdrawals for the municipal sector
(million m3/day)?

1800 1532

600 =~12% reuse
400 =~3%reuse
0 22 |
Industrial and Total
potablereuse  reuse

Withdrawals

2 Global Water Intelligence, IDRA Desalination and Reuse Handbook 2024-2025(0xford: GWI, 2024). Excludes water reuse labelled as environmental enhancement in the dataset.

3 Municipal freshwater withdrawal from AQUASTAT, 2021data escalated to 2024 at 2% annual growth, and GWI data for installed reuse capacity.
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Nonetheless, reuse is at a tipping point... ...and urgent investments can
reduce coststhrougheconomies

Reuse programs are beingactivelyimplementedin 22 countries, with a shift toward higher- .

value applications, particularly through potable and industrial reuse. The pace of investment of Scale' unIOCng up to US$340

inreuse hasincreased from ~4% per year (2005-14) to ~7% (2015-24). b||||0n in investments.

FIGURE 8: Reuse potential by 2040 (in million m3/day and as a % of municipal
freshwater withdrawals)"?

Theinvestment required toachieve impactat scale
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600 ) ~12% of municipal 10%p.a..- 430 reuse. This investment could achieve an eightfold
freshwater withdrawals . ~— increase in treatment capacity for highly purified
400 6.7% p.a. R Sa o7 ~25% of municipal waterand resultin reuse for industrial and potable
_435%pa. [ - freshwater withdrawals use at a scale of 25% of municipal freshwater
200 53 _ _—— withdrawals from the current level of 3%.
0 -
2005' '2015' ' 2025 2035
8.1% p.a. 8.7% p.a.

~3% of municipal freshwater withdrawals

FIGURE 9: Solar levelized costs (US$ perkWh)andinstalled 1 NiS ambition is achievable, as the experience
capacity for 2000-25 (GW) of the renewable energy sector highlights.

- 1000 %
Z 04 =y Renewable energy achieved an 18-fold increase in installed capacity over the last
’g 500 § 15years. Annualinvestment inwind and solar—injust one year(2022)—was close to
474 0.2 g USS500 billion. This was achieved through ambitious policy goals and programs,
> _anll o and adramaticreductioninunit costs, enabled by scalingand leveraging private
0 0 £ sectorinnovationandfinancing. Inreuse, cost reductions will also require adopting
2000 2005 2010 2015 2020 £ fit-for-purpose standards and treatment, combining reuse with resource recovery,

= Solar installed capacity === Levelized costs and shortening the length of distribution to enhance viability.

Notes: Installed capacity from GWI data; municipal freshwater withdrawals assumed to grow at 1% per year.
1 Authors’estimates.

2 Inaddition to industrial and potable reuse, total reuse includes agricultural irrigation (amounting to 88 million cubic meters per day in 2024), landscape irrigation (amounting to 21 million cubic
meters per day in 2024), urban non-potable reuse (17 million cubic meters per day in 2024), and recreational/ miscellaneous reuse (4 million cubic meters per day in 2024).
3 International Renewable Energy Agency, Renewable Power Generation Costs in 2023 (Abu Dhabi: IRENA, 2024).
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Five transitions will support the creation of new water at scale.

Transitions

Instruments

Fully Appreciating the
Value of Clean Water

Value clean water
appropriately, recognizing
the critical role it plays to
support a livable planet.
New water cannot compete
against free or heavily
subsidized freshwater.

Moving to Higher-Value

Applications

Shift to high-value
applications for purified
new water, matching
willingness to pay with
the cost of creatingclean
water, reducing reliance
onsubsidies.

Cost-reflective pricingand clear
regulations

Normalizing
New Water

Normalize the practice of
creating new water from
used water, achieving
widespreadacceptancefor
new water. Mainstreaming
new water requires core
investments in used
water treatment in many
geographiesasafirststep.

Stakeholder engagement and

trust building

Supporting Programmatic,

Platform Approaches

Shift from one-off projects
to programs at scale to
create new water at low
costandlowrisk.

Mobilizing Private Sector
Innovation and Financing

Leverage private sector
innovation and financing
to achieve significant cost
reductions through scale,

Programmatic approaches
drawing on finance platforms

and market instruments

Core public resources may be needed to support treatment and reuse...

replicatingachievementsin
other sectors. Core public
funding may be needed for
used water infrastructure,
which if used efficiently,
cancrowdinprivate capital.

v

Bankability of projects using
appropriate delivery models
and financing instruments,
including blended finance,
building on efficient use of
public funding for treatment
andreuse

Public and concessional resources should be prioritized for reuse, while ensuring efficiency in their use to crowd in private capital. In addition, an
accelerationinreuse investments may require reforms to the enabling environment to create the conditions for private sector participation.

Scaling Water Reuse: A Tipping Point for Municipal and Industrial Use — Executive Summary
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...which can unlock private capital through relevant financing instruments and programmatic
approaches.

Private capital may be mobilized through several options, including traditional infrastructure debt financing; joint ventures; blended finance
instruments that make use of climate finance; a variety of green, blue, and sustainability-linked financing and outcome bonds; and asset recycling.

Programmatic approaches to reuse can reduce time and costs and attract investor interest. The resultant economies of scale through such
approaches can also reduce the cost of finance. Creditworthy granting authorities may be able to tap commercial financing under such approaches,
while uncreditworthy entities may require the use of concessional financing and/ or payment guarantees to attract private sector interest.

FIGURE 10: Programmatic approaches to support the mobilization of private financing for new water creation
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Programmatic Approach with Uncreditworthy Authority
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\ 4 Y
\ 4
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Project Project Project C.ommgrmal Project Project Project
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Concessional
Financing

Availability payments
+ Viability Gap Funding

Commercial
financing to SPV,
potentially with
blended finance

Guarantees and
credit enhancement
for the private sector

14



Moreover, various delivery models can be applied to reuse.

The choice of delivery model depends on various factors: (1)the respective capacities of the public and private sector, (2)affordability considerations,
(3)the extent to which stakeholders wish to mobilize private or off-balance-sheet financing, (4) the availability of public funding, and (5) the allocation
of risk between parties.

For example, PPP structures, such as DBFOT and BOT models, may support price disclosure of the full levelized cost of treated or sold water. In the
context of transparently tendered projects, this can create competitive price pressures, drivinginnovation and efficiency. Joint ventures between the
public and private sector may support the jointinvestment of equity and a collaborative effort to raise finance. Where the public sector has adequate
technical and financial capacity, public sector delivery models may be preferred. At the municipal level, there may be direct negotiations between
the utility and industrial offtakers through long-term water purchase agreements, which also support bankability.

FIGURE 11: Reuse delivery models
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Scaling reuse requires synergistic collaboration across various levels of government and the

private sector...

While national and state governments, and municipalities and utilities, need to set clear reuse goals as a starting point, the different instruments and

levers at their disposal to facilitate reuse vary.

National and State Governments

Federaland state agencies caninfluence pricing and regulations, which
can address two of the main constraints to reuse in most contexts.
The subsidized and unrequlated availability of freshwater has been the
single biggest bottleneck to the scaling of reuse globally. In addition,
national governments can support programmatic approaches, which
can enable economies of scale and cost reductions over time. Public
resources can also facilitate the mobilization of private capital.

FIGURE 12: Roadmap for national and state governments
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Municipalities and Utilities

Local government and water utilities can support land use planning
with reuse in mind, locating industrial parks in the vicinity of municipal
used water treatment infrastructure. Tariffs and local taxinstruments
can promote investments in used water collection, treatment, and
reuse. Stakeholder acceptance and communications is a core role
that municipalities can support, which can enable the development of
amarket forreuse.

FIGURE 13: Roadmap for municipalities and utilities
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...with private sector water users shaping the demand side of the reuse market.
The private sector, as a water user, can influence reuse through both: (1) global corporate water strategies, and (2) local offtake of new water in
specific geographical locations.

The establishment of internal water fees based onthe water footprint of business units can support the creation of reuse markets. Inaddition, corporate
disclosure onreuse practices and investments can foster trust and support finance facilitation, besides offering reputational benefits.

Moreover, corporate efforts to set or match benchmarks for reuse can promote best practice adoption and encourage more research and innovation
inthe sector.

FIGURE 14: Roadmap for the private sector as a water user
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