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SUMMARY

This briefing provides an outline of how
innovation can help local governments
and utilities build stronger partnerships
and deliver better water services to their
communities, presents key barriers that
currently impede innovation in PPPs,
and puts forward recommendations to
increase the uptake of water innovations
in PPPs.




m INTRODUCTION

Local governments and utilities are on the frontline of today’s water challenges,
including tighter budgets, and growing water demand. While Public-Private
Partnerships (PPPs) offer new resources and expertise, many still struggle with
complexity, risk-sharing, and long-term sustainability (OECD, 2025). As explained by
the World Economic Forum, innovative water technologies can shift that dynamic
and make PPPs more efficient, accountable, and resilient (WEF,2025). This briefing
provides an outline of how innovation can help local governments and utilities
build stronger partnerships and deliver better water services to their communities,
presents key barriers that currently impede innovation in PPPs, and puts forward
recommendations to increase the uptake of water innovations in PPPs.

[ | The role of water innovations in PPPs

Improve efficiency with Al

Water innovations are transforming the efficiency and financial viability of PPPs in
the water sector. Water innovations can help utilities and local governments reduce
operational costs (OPEX). Digital, Al-based technologies, including sensors and
advanced data analytics can help optimise the whole cycle — from managing water
resources to monitoring and managing water and wastewater networks — including
leakage and non-revenue water detection. Al-driven platforms and solutions can
assist in optimising water and wastewater treatment plants (GWP,2025). These need
to be well regulated and underpinned by human rights. As stated by a Chatham
House report, human rights law provides a means to define the harm that Al should
avoid, offering a framework for regulating Al that is an existing system of international,
regional and domestic law (Chatham, 2023).




Real-time monitoring

The same GWP report concludes that water innovations can support outcome-
based contract models by enabling real-time performance monitoring. They enable
both public and private entities to track and verify the delivery of services, increase
accountability and demonstrate clear impacts on e.g., improving water quality and
enhancing water efficiency.

De-risking investments with reduced uncertainty

Water innovations can also play a critical role in de-risking investments and
enhancing project delivery. Predictive and proactive maintenance solutions and
digital twin technologies offer real-time insights into infrastructure conditions
and real-time operational decision-making (Ghorbani Bam et al., 2025). They
support reducing uncertainty and operational risks that often deter private sector
involvement.

Nature-based solutions for longer-term, lower cost solutions

There is growing momentum toward adopting nature-based solutions (NbS) in the
water sector—such as constructed wetlands, urban retention parks, bio-retention
systems, and natural infiltration zones—because they deliver long-term, cost-
effective and sustainable water management outcomes. According to UN-Water
(2018), NbS can often outperform or complement grey infrastructure at lower cost
while delivering multiple co-benefits for people and ecosystems. Similarly, the
OECD (2021) finds that NbS for water can reduce capital and operational costs
compared to conventional built infrastructure while improving resilience and
climate adaptation.

Climate Resilience technologies for sustainability

Many risks associated with climate change will be felt hardest by lower income
countries, as their ability to prevent and respond to the impacts of climate change
is limited (World Bank, nd). Climate-resilient technologies, including rainwater
harvesting, water reuse, sub-sea freshwater harvesting, resource recovery and
decentralised treatment systems, are increasingly recognised as essential tools
for adapting to water scarcity and over-extraction. According to UN-Water and
UNESCO (2020), non-conventional water resources, including rainwater harvesting,
wastewaterreuse and desalination, are becomingindispensable for climate-resilient
water security in water-stressed regions. The World Bank recognises the urgent
need for climate-smart technologies with PPPs brining the combined financial and
technological expertise of public and private sectors. These innovations therefore
open new, and potentially more sustainable, opportunities for PPPs, particularly in
regions facing chronic water shortages and high vulnerability to climate risks.




Replicable and scalable modular units

Scalable and replicable Innovations can significantly expand water access to
underserved communities. For instance, modular and portable treatment units
enable cost-effective water delivery in rural and remote areas where traditional
large-scale infrastructure is not feasible or cost prohibitive.

Scalable and replicable water innovations have the potential to dramatically
expand water access for underserved communities. Low cost and affordable
solutions that can provide sustained access to rural water services are within
reach, yet effective implementation at-scale is lagging. (World Bank, 2021) WHO
and UNICEF (2022) highlight that portable and containerised water treatment units
allow cost-effective delivery of safely managed drinking water in remote and rural
settings where permanent infrastructure is not viable (p. 42). Because they require
lower upfront investment and can be installed incrementally, such solutions offer a
pragmatic and cost-efficient alternative to traditional large-scale systems that are
often unaffordable or impossible to construct in dispersed rural areas (world Bank
2021).

CASE STUDY 1: INNOVATION FOR DECENTRALISED SYSTEM

Indra Water, India, delivers electrically driven, decentralized wastewater treatment
systems that require no added chemicals in primary treatment. Their solution
recovers up to 99% of wastewater for non-potable reuse — ideal for industrial,
commercial and domestic users seeking on-site water circularity. Based in India,

Indra emerged to tackle the high cost and operational complexity of traditional
wastewater treatment. Its smart systems are fully automated and benefit from
smart monitoring, dynamic treatment optimization and predictive maintenance.
Its vision is to enable wastewater reuse in contexts where centralized treatment
infrastructure is limited or struggling (WEF, 2025).

Policy aligned with execution

Finally, to address escalating water challenges, policy must move beyond
small-scale experimentation and toward systemic deployment of proven water
innovations. As the OECD argues, the challenge is not a lack of solutions, but a
failure to mobilise and align finance, policy and regulation at the scale required to
implement them (OECD, 2022, p. 11). Embedding such innovations directly into PPP
models can accelerate impact by enabling faster deployment, reducing long-term
costs, and strengthening the resilience of water infrastructure to future climate and
demand pressures. In doing so, PPPs can shift from purely financing mechanisms
to innovation-scaling platforms that mainstream technologies with demonstrated
effectiveness.




B Why is innovation not yet fully embedded in PPPs Water
Projects?

Non-traditional funding

The deployment of water innovations is often constrained by the absence of
dedicated, reliable project-based funding, particularly for solutions that go
beyond traditional infrastructure investments. Current financing systems continue
to prioritise conventional capital works, leaving innovative, nature-based and
decentralised approaches under-resourced (OECD, 2022). Creating a specialized
fund would ensure a targeted and consistent source of capital that would de-risk
projects including innovative solutions.

By enabling local governments and utilities to apply for project funding, the
mechanism empowers local actors to take initiative while ensuring alignment
with on-the-ground realities. One proposal that could feed the fund is to channel
net profits from public and private entities into this fund. It would ensure financial
sustainability over time. (Oliveira, D, 2025)

CASE STUDY 2: SPECIALISED FUNDING TO DE-RISK PROJECTS

With $39 billion in annual losses, rising regulatory pressure and a shrinking
workforce, water utilities are being forced to modernize globally. Yet most water
networks remain unmonitored, with utilities losing on average 30% of the water
they source and treat. WEF’s open innovation platform, UpLink, started a new
initiative called Aquapreneur in 2022, to support entrepreneurs to scale up to
solve problems like this.

PYDRO is an innovator which empowers utilities, through a sensor enabled service
model, to detect leaks early, reduce losses and modernize operations without
batteries, maintenance overheads or complex integration. It helps utilities reduce
the time and cost required to find and fix leaks by 30—40%. PYDRO aims to tackle
the lack of real-time, data-driven visibility that makes it currently nearly impossible
to manage these challenges proactively.

Selected as an aquapreneur in 2024 and supported by UpLink, PYDRO closed
an oversubscribed $1.3 million pre-Series A in May 2025. The round was led by

Connect the Drops, with support from the EIC Fund, Berlin Angel Fund and several
business angels. The solution is already being trialled by major utilities in Italy
and industry leaders such as SUEZ. With funding in place to scale operations and
enter new markets, the team is now focused on securing strategic partners and
investors ahead of their Series A, with the EIC Fund committed to matching and
Connect the Drops ready to lead again. (WEF,2025, p.15).




Low ROI due to long payback

High upfront costs and long payback periods often deter utilities and local
governments from investing in and adopting innovative solutions, even when
they present long-term operational efficiency. Long asset life cycles, regulatory
hurdles and public procurement processes deter investors who are looking for
shorter-term, high-growth opportunities (WEF, 2025, p.12). Developing new forms
of financing like concessional financing — including low interest rates, extended
repayment periods — could make innovative solutions financially more attractive.
It would also enable lower-income or cash-strapped utilities to invest in critical
upgrades without overburdening their finances.

Innovative revenue models such as water-as-a-service, performance-based
contracts and outcome-based financing enable quicker, more predictable returns
on water investments by tying payments to delivered results or ongoing service.
These approaches reduce upfront capital barriers and attract investors seeking
steady revenue streams and manageable risk (OECD 2010).

Procurement not incentivised for innovation

Traditional procurement models often prioritize cost over innovation. Qutcome-
based procurement would shift the focus to results, such as efficiency and
performance. The World Bank Turnaround Framework shows that internal
capacity (including procurement, technical operations, commercial operations) is a
prerequisite for innovation (e.g., smart systems, new business models) to succeed
(Soppe, G. et al, 2018). Including innovative solutions in procurement, such as
digital monitoring tools would enable to materialize efficiency and performance,
ensure that expected results are adequately monitored, and ultimately build trust
between innovation providers and public and private authorities.

Lack of enabling regulatory environment

Regulation often does not incentivize the adoption and scaling of innovative
solutions. Innovation is also seen as increasing compliance costs. Building a clear
and flexible regulatory, innovation-friendly framework can reduce uncertainty,
streamline adoption and build investor and market confidence in new water
solutions.

In the case of decentralised rainwater technology, a 2009 study analysed how
traditional regulatory frameworks (in Germany) hinder the uptake of decentralized
watertechnologies, because obligations to connectto centralised systems lengthen
the pay-back period and increase risk. The author argued for “smart regulation”,
flexible, innovation-friendly instruments that mobilise actors, reduce administrative
cost, and support new water-technologies (Partzsch 2009). A further US study finds
that the water sector’s regulatory and pricing frameworks often act as significant
barriers to innovation and the deployment of new water technologies; existing
rules were designed for centralized systems and do not accommodate innovative
models. The same paper proposes regulatory reform as one of three major steps
to foster innovation: adjusting pricing, reforming regulation to allow new business
models, and creating public-funding mechanisms (Ajami 2014). Globally, IHE-Delft
states that a lack of proper infrastructure or a lack of capable water professionals
are not the only challenges - the main culprit is often a lack of strong institutions
and good governance, leading to a weak water sector (IHE-Delft, n.d.).




Need for upskilling

The public sector is a key player in water infrastructure development, yet there
is a need to enhance the technical skills of public sector workers to effectively
implement and manage new solutions. Upskilling staff and building an internal
innovation capacity are required. A technically competent workforce is better
equipped to negotiate and manage performance-based contracts and ensure that
investments deliver intended outcomes.

One industry report on renewing the water workforce in the USA, argues that
infrastructure jobs offer considerable promise due to competitive salaries and
low educational barriers to entry, the valuable transferable skills that cut across
multiple disciplines, and the coming wave of retirements in the sector, opening new
opportunities. (Glauber, M., & Khan, S., 2016). This is not the case in the Global South,
and there is a strong need to upskill the workforce in water utilities, Accordingly,
IHE-Delft states on its website that a lack of strong institutions and professional
capacity at all levels is often the main barrier to effective water management and
SDG6 achievement (IHE-Delft, n.d.).

Gender inclusion

Gender mainstreaming adds business value. Women are still underrepresented
in leadership and decision-making bodies in irrigation committees, basin
organisations and user associations for water projects globally (UN Water,
2021), and yet, their inclusion significantly improves the sustainability and
adoption of new water innovations. As FAO explains, closing the gender gap in
farm productivity and the wage gap in agrifood systems would increase global
gross domestic product by one percent (or nearly USD one trillion). This would
reduce global food insecurity by about two percentage points, reducing the
number of food-insecure people by forty-five million (FAO, 2023). Women are
constrained by multiple barriers related to limited access to land and water rights,
entrenched cultural norms, lower literacy and education levels, and fragmented
policy frameworks (Exposito, A, in press). Overcoming these barriers requires
adopting policy that supports up-skilling and leadership of young women, both at
community level and through educational programmes. These findings align with
decades of qualitative research stressing that women are not only water users or
“beneficiaries,” but political actors and knowledge-holders in water governance.

Community participation

Co-creation with the community is an enabling factor when introducing new
technologies, operating and maintenance process and a ‘different way of doing
things’ The Living Laboratory has become arapidly accepted constructive approach
by the European Commission for water projects, and if conducted well, it motivates
end-users to adopt new practices, based on their ownership of the process.




B What this means for increasing innovation in water
infrastructure PPPs

The lack of investable PPP projects in the water sector is connected to an array
of issues related to risk, ROI, efficiency and organisational capacity. Innovative
improvements can be a step-changing opportunity to address several of these
barriers, providing different ways to lower costs, reduce water losses, increase
sustainability, and improve operability. However, the barriers to innovation itself
are inherent in many of the existing obstacles to investment.

As this paper demonstrates, there is a wide array of technological innovations
ranging from Al-basedtoolstoadvanced decentralized systems. Their differentiation
lies in their scalability and modularity that can enhance flexibility and mitigate
financial risks by better controlling costs in future PPP projects. Technologies are
however not enough to drive a meaningful transformation and increase the uptake
of innovation in water infrastructure PPPs.

Addressing only one of these barriers is not going to solve the challenge, so
water PPPs need to think more holistically about the reasons for what is inhibiting
innovation for their particular project. An analysis of national and organisational
policy, and how it encourages or inhibits new approaches, especially at the
procurement stage, is a valuable first step.

In order to encourage innovation, there is an array of reforms to be considered, both
in attitude and policy. The mindset of the organisation needs to embrace the need
for change, and search for reasons that inhibit innovative methods. Barriers can
be related to the either the external enabling environment, or the structure, policy
and culture inside the institution or project. The enabling environment includes
the governing framework, community acceptance and involvement, and the local
culture. Barriers internal to the organisation include issues such as the capacity of
the management and procurement staff, the technical ability and efficiency of the
operational team, the inclusion of women in a variety of roles, including leadership,
and internal policy for developing innovation.

The funding needed to create the enabling environment therefore needs to come
from a different pot to the funds needed for the innovative investment, often from
government grants and loans. Intheory, ifthe enabling environmentis created, then
large-scale investment funds should follow, as there is no shortage of investment
funds that are looking for a new opportunity. The challenge in the water sector is
to make projects lower risk and more exciting, and innovation is an important part
of the solution.

There are other factors that influence the deployment of innovations beyond
technology. Regulatory and procurement conditions that clearly set the
framework for including innovation in water infrastructure PPPs. Similarly, the
availability of specific financing mechanisms that specifically support and/or
include the deployment of innovations can significantly act as a leverage to bring
solutions from pilot stages to full-scale implementation. Community acceptance
and involvement are also important. They will ensure innovative solutions will be
owned and sustainably run by the communities.

Section 5 outlines seven recommendations that can create an enabling framework
to ensure innovation is better considered and effectively deployed in water
infrastructure PPPs.




Key Policy Recommendations

Creating an enabling environment for investment by addressing these
barriers is crucial for leveraging water innovations within PPPs and ensuring
sustainable infrastructure development. The following recommendations
are suggested:

1.

Support the creation of a specific (project-based) Fund for (Innovative)
Water Supply and Sanitation

Channel net profits of public and private companies to the Fund as a
sustainable financing mechanism. Enable local governments and utilities
to apply to the Fund for projects that will include water innovations and
support the enabling environment.

Develop Concessional Credit Line/Loans to enable access to water
innovations

Reduce financial risk by granting subsidized interest rates or longer-term
repayment terms to afford innovative solutions that improve efficiency
and resilience.

Adopt Outcome-Based Procurement Models

Shift from traditional input-based contracts to outcome-based models
that tie compensation to systems and capital efficiency. Mandate the use
of innovative digital tools to monitor and verify performance in real time,
ensuring transparency and accountability.

Develop Innovation-Friendly Policy and Regulatory Frameworks

Encourage adoption of innovation by streamlining permitting for new
technologies, allowing sandbox and first deployment projects. Work with
regulators and International Financing Institutions to design an enabling
framework for the increased uptake of innovations.

Build Innovation Capacity Within Local Governments and Utilities

Invest in upskilling local government and utility staff to understand,
procure, and manage innovative solutions. Strong technical expertise
within the public sector is essential to adopt, evaluate technologies and
oversee performance.

Support gender mainstreaming governance frameworks

Enable the constructive contribution of women as leaders and decision-
makers through gender mainstreaming policy that supports the technical
training and education of women at all levels: river basin, community and
educational programmes. Evidence has shown that participation alone
is not sufficient and can be seen as tokenism rather than adding real
value.

Involve communities and end-users in the design process

Adopt a co-creative approach as an enabler for new innovations, to aid
in acceptance and ownership of the final solution. Mandate the inclusion
of multiple stakeholders, including end-user and impacted communities,
throughout the design process to fine-tune the optimal technology.

!
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