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operators. We bring together more than 70 members across Europe, serving over 90

million people and generating a combined annual turnover of €16 billion. Our mission is to
strengthen the capacity of the public water sector by working together to develop efficient
and sustainable solutions that serve the public interest.
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1. Executive Summary

APE welcomes the initiative to develop a European Research and Innovation Strategy for Water
Resilience. Climate, environmental, public health, economic, and territorial pressures require
moving beyond a fragmented approach to water management. Water resilience should be
understood as the collective capacity to protect the water cycle, ensure safe and equitable
access to water, maintain the continuity of essential services, reduce pollution at source, adapt
infrastructure, and support economic activities without placing additional pressure on water
resources.

Research and innovation are essential, but their impact will depend on the European Union’s
ability to bridge three levels that are too often disconnected: scientific knowledge, operational
experimentation, and large-scale deployment. The challenge is not simply to fund more
research, but to establish a continuous value chain linking observation, modelling, proof of
concept, validation under real-world conditions, industrialisation, public procurement,
replication, and user training. As several members stress, most of the technologies relevant to
water resilience already exist and have proven effective at pilot scale; what is systematically
missing is knowledge of their behaviour under full-scale, long-term, real operating conditions —
life-cycle costs, failure rates, energy balances, and process behaviour under atypical loads. Itis
this operational knowledge, not further laboratory science, that determines whether a
technology is mature enough to replicate.

Fragmentation is one of the most significant structural weaknesses of the EU water sector’s
approach to research and innovation, and one that APE considers urgently in need of a structural
response at European level. According to an internal APE survey of its membership, around 70%
of respondents purchase R&I capability externally, with half of those spending €250,000 or more
per year on external research. Half of respondents have a dedicated internal R&l department,
averaging 13 FTE. Around 70% also maintain active collaborations with local universities. These
figures point to a sector that devotes considerable human and financial effort to research and
innovation, but despite some good practices of coordination between some regions and cities, it
remains rather uncoordinated at the European level. Each operator commissions its own
studies, runs its own pilots, and draws its own conclusions, in response to challenges that are in
large part identical across the sector — indeed, as one member notes, the same technology is
often being tested simultaneously in several countries because every operator and regulator
wants its own proof of performance. The result is systematic and costly duplication: the same
questions are asked, the same technologies tested, and the same methodological paths
explored, repeatedly and in parallel, without the findings being compared, shared or built upon.

The consequences go beyond wasted resources. When learning is not shared - including,
critically, learning from failures and dead ends — the sector moves more slowly than it should.
Operators with fewer resources, particularly smaller utilities and those in Member States with
less developed national R&l ecosystems, are structurally disadvantaged. At the same time, the
financial resources being invested remain individually too small to finance the kind of ambitious,
large-scale R&l programmes that the challenges facing the sector — PFAS and other emerging
contaminants, AMR monitoring, micropollutant removal, climate-resilient infrastructure, water
reuse —require.
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Europe does not lack knowledge or innovation in the water domain. The principal challenge for
the coming yearsis to better understand the emerging pressures on water resources, accelerate
the deployment of innovative solutions already available, and strengthen cooperation between
actors to build more resilient water systems.

This contribution is also founded on a central conviction: Europe must unite efforts without over-
centralising them. Water challenges are European in scope, yet their manifestation is highly
place-based. Aquifers, abstraction points, water distribution networks, agricultural, industrial
and domestic uses, urban areas, river basins, and wastewater infrastructure each face distinct
constraints, and regulatory and administrative boundaries within and between Member States
rarely correspond to the river-basin or territorial scale at which resilience actually needs to be
managed. An effective strategy should therefore operate as a distributed network of
demonstration sites and knowledge hubs, connected through common standards, interoperable
data, comparable methodologies, and progressive funding mechanisms.

Importantly, two pitfalls must be avoided. On the one hand, European projects can become too
complex, too lengthy, and too administratively burdensome to enable the rapid testing of
innovative solutions. On the other hand, there is a risk of multiplying small-scale local pilot
projects without effective knowledge transfer, common evaluation standards, or a clear pathway
to large-scale deployment. Pooling even a fraction of what operators currently spend on R&l in
isolation would unlock a fundamentally different scale of ambition, provided the sector can also
draw on a stage-gated model: start small, test solutions under local conditions, documentresults
using harmonised methodologies - including well-documented failures — and then provide
dedicated support for scaling up solutions that have demonstrated their effectiveness.

Taken together, APE's contribution to this consultation centres on the following proposals:

e A European Integrated Water Knowledge Programme, pooling qualified data, long-
term observatories, digital twins and predictive models to close the sector's real gap: full-
scale, long-term operational knowledge, not further laboratory science.

o A European Water Resilience Fast Track, recognising "test readiness" as an eligible
investment cost and enabling mutual recognition of test results across Member States,
so risk is shared rather than repeated by every operator.

e A stage-gated European funding framework, sequencing Horizon Europe through to
Cohesion, LIFE and EIB instruments, genuinely additional to compliance investment and
including dedicated support for replication, not only initial demonstration.

o AEuropean Water Test Sites Network, built primarily on operators' own infrastructure,
with a public Atlas of sites and a European Water Innovation Passport for standardised,
transferable evidence. This network should encourage public-public partnerships
between water operators, research organisations and other public-interest actors to
develop, test and validate solutions based on shared knowledge, operational needs and
long-term public value.

e A European Water Academy and skills programme to address the sector's technical
talent gap.

¢ Harmonised methodologies and long-term observatories to evaluate the real-world
effectiveness of protection measures and nature-based solutions, including who funds
their long-term upkeep.
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e A European Federated Water Data and Knowledge Space, with a responsible Al
framework and open, independently benchmarked reference models so smaller
operators are not locked into closed commercial tools.

e Systematic integration of the social sciences and humanities into water R&l, paired with
a mechanism to adapt legal and regulatory frameworks so proven solutions can actually
be deployed at scale.

2. Main Structural Proposals

1. Recognise the Aggregation of Operator-Led R& Demand as a Priority
Coordination Mechanism

Regional and national initiatives — such as the Water Alliance in Lombardy, Eaux de Wallonie in
Wallonia, and UKWIR in the United Kingdom - show that coordinated R&I across operators is
organisationally feasible and operationally valuable, but no equivalent mechanism exists at EU
scale, whichiswhy the same technology is often validated from scratch in several Member States
at once. For this reason, APE is actively developing a research and innovation aggregator for the
European public water sector, inspired by the US Water Research Foundation, to coordinate R&l
efforts across its membership, pool financial and human resources, facilitate joint programme
design around shared challenges, and ensure results — including from unsuccessful trials — are
systematically documented and made accessible to all participating operators; this is
complemented by APE's Water Erasmus knowledge-sharing programme and resonates with
members' own initiatives, such as EYDAP's internal "Aqua Knowledge Hub", which could plug into
a European-scale equivalent. APE is developing this aggregator with its own resources and
members' direct contribution, is already collecting baseline data and mapping member R&l
activity, and sees its potential extending beyond APE's membership to the European water sector
as a whole, at relatively modest cost relative to the value it would generate.2. Recognise Data as
a Strategic Infrastructure

Water-related data should be regarded as a resilience asset on a par with physicalinfrastructure.
It should be systematically collected, validated, documented, shared, and exploited within a
secure, interoperable, and decision-oriented framework. This is not yet the case in practice:
operators currently measure and report in different ways, so the data generated across the
sector is often not comparable enough to build models at European scale, and in many utilities
data analysis is not anyone’s core function - it is done locally or purely for external reporting. A
common approach to data qualification, paired with investment in operators’ own data
capabilities, is therefore essential to ensure trust, comparability of results, and the reliability of
decision-making.

3. Build a Network of Territories Rather Than Centralise Initiatives

The European Union should establish a network of test sites, living labs, and centres of
excellence, operating under common protocols and benefiting from European-level knowledge
sharing, while allowing experimentation to take place in representative local contexts —including
Mediterranean and other water-stressed territories, which can act as advanced laboratories
whose adaptation experience has value for the rest of Europe. This should also be a vehicle for
European benchmarking: comparing the performance of different technologies and protection
strategies across varied hydrological contexts, and capitalising on operational feedback -
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including from crises and extreme events - so that the sector moves collectively towards
antifragility rather than each operator learning in isolation.

4. Adopt a Stage-Gated Approach to Innovation Funding, With Risk Genuinely
Shared at EU Level

Funding should support the entire innovation cycle — from exploratory research and proof of
concept to demonstration, industrialisation, deployment and replication - with objective
evidence at each stage determining whether a project is discontinued, adapted or scaled up,
through funding stages that are short, proportionate and results-based, particularly for start-ups
and smaller innovative organisations. This can only work, however, if the underlying incentives
are corrected: today, EU and national grants are typically tied to declared performance
indicators, and failure to meet them risks financial correction or repayment, so an operator will
rationally choose the most predictable technology and instruments meant to supportinnovation
end up rewarding conservatism instead — the more genuinely innovative the project, the greater
the financial risk to the beneficiary. The strategy should instead recognise a thoroughly
documented pilot failure as a legitimate research outcome and enable mutual recognition of test
results between operators and Member States, so that the risk of a first-of-a-kind
implementation is borne once, at system level, rather than repeated by every operator seeking
its own proof of performance — complemented by dedicated funding instruments for joint R&l
programmes co-financed by groups of operators facing common challenges, lowering the
transaction costs of collaboration and enabling collective investment at a scale no individual
operator can reach alone.

5. Integrate Water Resilience with Competitiveness, Energy and Public Service

Water resilience is not solely an environmental objective. It is fundamental to public health,
security of supply, territorial attractiveness, the continuity of economic activities, energy
efficiency, and citizens’ trust in essential public services. Water and energy are closely
interdependent: producing, treating, transporting and distributing water requires energy, while
energy production often depends on the availability of water resources, and climate change is
reinforcing this interdependence. Members also point to the wider water-energy-food-
ecosystem nexus and the trade-offs it creates between drinking, irrigation, hydropower,
industrial and ecological uses under conditions of scarcity, which require transparent,
quantitative allocation tools. The strategy should support systemic approaches that optimise
water and energy performance jointly — for example, Al-based pumping optimisation that adapts
programmes to real-time electricity prices while safeguarding supply continuity, of the kind
already deployed by some APE members with measurable annual savings — as well as broader
efforts to decarbonise the water cycle and improve the energy efficiency of water infrastructure.

6. Place Water Operators at the Centre of Innovation, Including as Test
Infrastructure

Drinking water and wastewater infrastructure operators, including local authorities, should be
recognised as full partners in research and innovation. They bring operational needs, data,
infrastructure, operational constraints, test sites, and the capacity to deploy solutions at scale.
Their early involvement is essential to ensure that innovations are operationally viable and
replicable.
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This should be reflected concretely in how test infrastructure is funded. Operators cannot shut
down a treatment plant or a network to test an unproven solution, and a large, operational facility
is a better test bed than a purpose-built research centre because it offers what a laboratory
cannotreplicate —real inflow variability, real operational events, and real maintenance costs — at
a fraction of the cost of new-build infrastructure. The strategy should recognise “test readiness”
- the ability to isolate a flow stream, separate a process line, or connect a pilot system without
jeopardising service — as an eligible cost whenever operators are undertaking mandatory
modernisation in any case, since this is the most cost-effective way to build a European network
of reference facilities: through investments the sector has to make regardless. The governance
of European R&I policy should also better reflect the shared commitment to preventing the
commodification of water and to recognising it as a common good.

7. Address Pollution at Source

Treatment technologies are essential, but they cannot by themselves deliver sustainable
outcomes if public policies do not also reduce pollution at source. The simultaneous emergence
of PFAS, TFA, 1,4-dioxane, microplastics and nanoplastics, pharmaceutical residues, endocrine
disruptors and antibiotic-resistance genes illustrates the need for a proactive approach that
identifies risks before they durably affect resources used for drinking water production, and that
develops destruction technologies rather than mere separation of these substances from one
waste stream to another. Expertise on the substances placed on the market, their degradation
into metabolites and their long-term and combined (“cocktail”) effects should not rest solely
with the actors placing those products on the market or those with a commercial interest in
offering curative rather than preventive solutions; independent, publicly coordinated research
has an essential role to play here. The principles of prevention, responsibility, and the polluter-
pays principle should be more effectively integrated into research and innovation, together with
a stronger focus on anticipating emerging substances and evolving water quality requirements
from a One Health perspective.

8. Strengthen the Evaluation of Protection and Resilience Measures

Protecting water resources is indispensable, but demonstrating scientifically the effectiveness
of protection measures is equally essential. Europe invests substantially in resource protection,
catchment measures and nature-based solutions, yet the real effects of many of these measures
— and the time lags involved, given that aquifers and river basins can take years or decades to
respond — remain difficult to quantify. The strategy should support long-term observatories and
demonstrators, harmonised methodologies for measuring the environmental and economic
return of protection measures compared with treatment investments, and robust protocols for
evaluating nature-based solutions against conventional infrastructure — including, critically,
clarity on who bears the long-term operation and maintenance costs of a nature-based or blue-
green solution once the initial project funding ends, which members identify as more of a barrier
than any remaining technical gap.

9. Anticipate the Societal Debates Surrounding Water

Research and innovation should help inform the collective choices that willbecome increasingly
important in the years ahead, including water availability, the allocation of water between
competing uses —with the supply of safe drinking water to the population as the overriding priority
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— water quality, the social acceptability of water conservation measures, and the protection of
vulnerable populations.

3. Responses to the Questions of the Consultation

3.1. What are the main knowledge gaps, and how can research and innovation serve as akey
driver of technological breakthroughs for water resilience?

The main knowledge gaps are less about fundamental research than about turning fragmented
observations into operational decision-making. Most solutions relevant to water resilience
already exist and work at pilot scale; what is missing is knowledge of their full-scale, long-term
behaviour - real life-cycle costs, failure rates, energy balances and process behaviour under
atypical conditions — which only becomes visible once a facility is built and commissioned. This
is compounded by a basic data problem: information remains fragmented, poorly comparable
and often unavailable in usable timeframes, and many operators still lack a consistent inventory
of their own abstractions, losses and flows.

Understanding of groundwater recharge, surface—-groundwater interactions and climate
dynamics remains partial, including in mountain and alpine catchments where predictive
capacity for snow- and glacier-melt shifts is still limited, and demand-side dynamics (heatwaves,
demographic change, demand flexibility) need better modelling. Diffuse and emerging pollution
- PFAS, TFA, 1,4-dioxane, microplastics, endocrine disruptors, antibiotic-resistance genes and
mixture effects — requires better understanding of sources, transport pathways and long-term
impacts, and treatment technologies that destroy rather than merely relocate these substances.

Infrastructure vulnerability is a further gap, including compound risks where droughts, floods,
wildfires, power failures and cyberattacks interact, and emergency preparedness itself (e.g.
back-up systems such as mobile purification units) is rarely planned for systematically. Energy
dependency across the water cycle and the economic and social models needed to value
diffuse, hard-to-quantify resilience benefits round out the picture.

APE Proposal: Establish a European Integrated Water Knowledge Programme bringing together
qualified and interoperable data, long-term observatories, digital twins, predictive models
(including for mountain and glacier-fed catchments), monitoring systems for emerging
pollutants, vulnerability and compound-risk indicators, energy optimisation tools, and shared
methodologies for valuing resilience benefits — complemented by EU-supported generation and
pooling of full-scale operational performance data.

3.2. How can barriers to the deployment of innovation be overcome in support of the Water
Resilience Strategy?

The core barrier is not a lack of technology but the difficulty of crossing the "valley of death"
between pilot and full deployment — sharpened by the fact that water infrastructure runs
continuously, so operators cannot shut down a plant or network to test something unproven. This
can be designed around by building testing capability (isolatable flow streams, pilot connections)
into infrastructure during scheduled modernisation, and the strategy should recognise this "test
readiness" as an eligible cost rather than leaving it as an unfunded burden on investment
appraisals.
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Two systemic barriers compound this: procurement rules that favour lowest price and proven
solutions over pre-commercial and innovation procurement, and a funding structure where
grants tied to declared performance indicators penalise underperformance - so operators
rationally choose the safest technology, and instruments meant to support innovation end up
rewarding conservatism. The strategy should treat awell-documented pilot failure as a legitimate
outcome and enable mutual recognition of test results across Member States, so the risk of a
first-of-a-kind implementation is borne once at EU level rather than repeated by every operator.
Regulatory sandboxes and tariff regulation that recognises R&I costs would further ease this.

Dedicated financing for real-scale demonstrators is essential, since the investment needed to
teston a live plant or network is often too large for individual operators to bear alone; a European
network of test sites built on operators' own infrastructure, standardised evidence (a European
Water Innovation Passport), and stronger technical skills and talent pipelines (e.g. a European
Water Academy) all support faster, safer deployment.

APE Proposal: Establish a European Water Resilience Fast Track mechanism enabling early end-
user involvement, rapid small-scale funding for local proof-of-concept projects, standardised
evaluation and knowledge sharing, and seamless access to demonstration and replication
funding — underpinned by "test readiness" as an eligible cost, mutual recognition of test results,
and acceptance of well-documented failure as a valid research outcome.

3.3. How can a more coordinated approach to research and innovation for water resilience
be promoted across the European Union?

Fragmentation is one of the sector's most significant structural weaknesses. Each operator
commissions its own studies and pilots in response to challenges that are largely identical
across the sector — often testing the very same technology independently in several Member
States — without findings being compared or built upon. This slows the sector down,
disadvantages operators with fewer resources, and leaves individually modest R&l budgets
unable to fund the large-scale programmes the sector's real challenges require.

Coordination should not mean centralisation: national and regional initiatives (the Water
Alliance in Lombardy, Eaux de Wallonie, UKWIR) show coordinated R&l works, but nothing
equivalent exists at EU scale. A federated model - certified national/regional centres of
excellence connected through common standards, a single technology-validation protocol with
mutual recognition of results, and a unifying strategic roadmap building on existing vehicles like
WaterdAll — would let the sector learn collectively rather than duplicating effort, while portfolios
of projects addressing shared challenges (PFAS, reuse, losses, climate) would let knowledge
accumulate rather than disperse.

APE is itself developing a research and innovation aggregator for the European public water
sector, modelled on the US Water Research Foundation, to coordinate demand-side R&l across
its membership, pool resources, and systematically document and share results — including
from unsuccessful trials — complemented by its Water Erasmus programme.

APE Proposal: APE calls on the Commission to recognise operator-led R&l demand aggregation
as a priority coordination mechanism; support EU-scale knowledge-sharing infrastructure with
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mutual recognition of test results; consider dedicated funding for joint R&l programmes co-
financed by groups of operators; and recognise APE's aggregator as a concrete, replicable model
for sector-led coordination at EU level.

3.4. How canfinancial support be optimised throughout the innovation cycle, fromresearch
to deployment, industrialisation and replication?

Financing for water innovation should be conceived as a continuous pathway. Today,
discontinuities often arise between research and operational application, between pilot projects
and demonstration, and between demonstration and industrialisation —gaps that are particularly
problematic in the water sector, where technologies must be robust, operationally viable,
compliant with regulatory requirements, safe, maintainable and economically sustainable over
the long term. Members describe this concretely as a “relay” that should run explicitly from
Horizon Europe, covering low- and medium-TRL research, to dedicated demonstration and first-
industrial-application instruments, to cohesion funds, LIFE and EIB lending for diffusion and
replication —with fast-track arrangements enabling a project to move from one instrument to the
next without losing momentum. Financing the replication of solutions already proven elsewhere
deserves particular attention, since members identify it as currently the weakest linkin the chain,
more so than the initial demonstration itself.

A stage-gated funding model should be adopted, in which the first stage supports needs
identification, feasibility assessment, data structuring, initial testing and risk assessment; the
second finances proof-of-concept projects in real or representative environments; the third
supports demonstration under operational conditions with the active involvement of
infrastructure operators; the fourth finances industrialisation, certification, integration,
workforce training and long-term maintenance arrangements; and the fifth supports replication
of successful solutions across other European territories. Shorter and proportionate funding
stages would make EU funding more accessible, particularly for start-ups and smaller innovative
organisations, and cascade funding mechanisms could facilitate rapid and proportionate access
to support. Funding should be both predictable and adaptive, providing sufficient initial certainty
while allowing levels to evolve according to demonstrated results, and should shorten approval
timelines and reduce administrative burden.

Critically, innovation funding must be genuinely additional to the funding operators need for
mandatory regulatory compliance — implementation of the recast Urban Wastewater Treatment
Directive, replacement of ageing infrastructure — rather than competing with it for the same
limited capacity. In practice, innovation always loses that competition against legal obligations,
so as long as operators’ basic compliance investment needs remain underfunded, funds
nominally earmarked for development will not, in practice, be spent on it. The moment a facility
undergoes mandatory modernisation is in fact the most cost-effective opportunity to embed
innovative solutions and future test capability —reinforcing the case, made above, for recognising
“test readiness” as an eligible cost within compliance investment itself, and for cohesion-policy
instruments that are genuinely multiannual, multi-fund and accessible to local and regional
authorities and their water operators, in line with the analysis of the European Committee of the
Regions’ Territorial Impact Assessment of the Water Resilience Strategy (January 2026).

Funding schemes should also cover costs that are frequently underestimated during deployment
— data cleansing and structuring, interoperability, cybersecurity, integration with existing
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systems, staff training, organisational change, stakeholder communication, social acceptance,
maintenance, independent evaluation and technical documentation - since financing
technology alone significantly underestimates the true cost of innovation and transformation.
Greater alignment is also needed between European, national and regional funding instruments
—research, cohesion, energy transition, digitalisation, climate adaptation, regional development
and industrial innovation programmes should be easier to combine where projects contribute
simultaneously to multiple policy objectives. Access to funding should be extended to the
operators that host, test, validate and deploy innovative solutions: their role is essential, yet their
costs are often less visible than those of technology companies or research organisations, and
without their operational capacity, innovation remains confined to the prototype stage. Stronger
links between demonstration facilities and the EIB could also improve the technical, economic
and environmental assessment — and therefore the bankability — of operators’ investment
programmes more broadly.

Alongside this individual-project pathway, dedicated funding instruments should support joint
R&l programmes developed and co-financed by groups of operators facing common challenges
— lowering the transaction costs of collaboration and enabling the sector to invest collectively at
a scale thatindividual operators cannot reach alone, including through EU support for sector-led
demand-aggregation initiatives. Some members also point to reward-based mechanisms such
as carefully governed water credits for verified good practice in water management. APE notes
that any such mechanism would need robust safeguards on basin-level limits, additionality,
permanence, verification, transparency and avoidance of double counting, and equitable access
to water, and should be piloted cautiously before wider adoption.

APE Proposal: Establish a European stage-gated funding framework — explicitly sequencing
Horizon Europe, dedicated demonstration instruments, cohesion funds, LIFE and EIB lending,
with fast-track transitions between them - combining grants, innovation procurement,
guarantees, loans, regional funding instruments, risk-sharing mechanisms, and dedicated joint-
programme instruments for operator consortia. Funding should be genuinely additional to
compliance investment, should include dedicated support for replication (not only initial
demonstration), and funding stages should be short, proportionate and designed to progressively
increase financial support on the basis of objective evidence, including water resilience benefits,
technical robustness, total cost of ownership, operational viability, regulatory compliance, social
acceptance, environmental impact and replication potential.

3.5. How can the development of water management solutions, nature-based solutions,
water-efficient technologies, wastewater management, and a European network of
technology test sites be supported?

The development of water solutions should be underpinned by a balanced business case that
takes into account not only financial costs but also environmental benefits, public health
impacts, social externalities and avoided costs. Many nature-based solutions and water
efficiency measures generate collective benefits that are not directly remunerated - reduced
surface runoff, groundwater recharge, urban cooling, enhanced biodiversity, improved soil
quality, flood prevention and greater public acceptance - and research and innovation should
support methodologies to measure, value and finance these wider benefits. Nature-based
solutions should be recognised as resilience infrastructure in their own right, assessed with the
same rigour as conventional “grey” infrastructure, with their deployment supported by greater
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European harmonisation of regulatory, health and financing frameworks. As noted above, the
main outstanding gap for nature-based solutions is often not technical: it is the question of who
finances long-term operation and maintenance once initial project funding ends, and this should
be addressed explicitly in any EU support scheme, alongside support for packaging proven
nature-based solutions into replicable offerings — standard designs, performance specifications,
monitoring methods, and appropriate guarantees — that can be adapted to local ecological
conditions rather than reinvented each time.

Water-efficient technologies should address the entire water cycle: consumption monitoring,
leak detection, smart network management, treatment optimisation, water reuse, rainwater
harvesting, hybrid water networks, reduction of parasitic infiltration into sewer systems and of
combined sewer overflows, and dynamic allocation between available resources. Secure and
energy-efficient digital technologies play an important role here: for example, some APE
members already use advanced data analytics — including satellite imagery and District Metered
Area segmentation compared continuously against historical consumption baselines —to detect
hidden leaks and direct field investigations more efficiently.

Wastewater management should occupy a central place in the European R&l strategy. This
means more than treating wastewater: it means managing flows, reducing parasitic inflows,
monitoring discharges in near real time, adapting networks to extreme weather events, and
exploring circular and decentralised systems where appropriate. It also means supporting the
transition of treatment plants into genuine circular-economy hubs — recovering energy (with
energy neutrality or positivity as an explicit objective), nutrients such as phosphorus and
nitrogen, biopolymers and critical raw materials from sludge, and reclaimed water —in a way that
is directly consistent with, and should be explicitly resourced alongside, the recast Urban
Wastewater Treatment Directive. Wastewater-based epidemiology also deserves recognition as
a permanent public-health surveillance tool rather than a research curiosity.

A European network of technology test sites should be established around complementary
operational environments — groundwater abstraction sites and aquifers, agricultural river basins,
urban areas exposed to runoff, industrial parks, wastewater treatment plants, instrumented
drinking water networks, flood management infrastructure and water reuse schemes — each with
distinct operational features, datasets, regulatory constraints and monitoring capabilities.
Wherever possible, these sites should use operators' own working infrastructure rather than
separate facilities, since realinflow variability, operational events and maintenance costs cannot
be replicated in a research centre. Several APE members have already offered their own sites as
candidate nodes. The network must be more than an inventory. Alongside a European "Atlas" of
facilities, expertise, datasets and access arrangements, it should provide common access
protocols, governance, dedicated funding, harmonised measurement standards, result-sharing
mechanisms and legal support. Where a site is designated at EU level, a bespoke regulatory
framework should allow unproven solutions to be trialled and enable results validated at one site
to be replicated rapidly elsewhere.

APE Proposal: Establish a European Water Test Sites Network — built primarily on operators’ own

operational infrastructure and including a published Atlas of available sites — comprising a

certified inventory of technology test sites, common testing protocols, rapid-access funding

mechanisms, secure access to data, legal and methodological support (including bespoke

regulatory arrangements for designated EU test sites), explicit support for circular-economy

transformation of wastewater treatment plants in line with the recast UWWTD, and the
AQuA PuBLICA EUROPEA — THE EUROPEAN ASSOCIATION OF PUBLIC WATER OPERATORS

Boulevard de I'lmpératrice 17/19 ¢ 1000 Brussels e Belgium
T. + 3225188058 e info@aquapublica.eu e www.aquapublica.eu



mailto:info@aquapublica.eu
http://www.aquapublica.eu/

EUROPEAN ASSOCIATION
OF PUBLIC WATER OPERATORS

publication of replication factsheets for solutions that have successfully demonstrated their
effectiveness.

3.6. How can an enabling framework for skills, jobs and public participation best support
the water resilience strategy?

The climate, digital and environmental transition of the water sector will require new
competences and a significant upskilling of water professionals, particularly around artificial
intelligence, data management and climate resilience. Investment in human capital is a long-
term resilience factor in its own right, and the sector’s ability to attract talent should itself be
treated as a research and policy question rather than a purely staffing one: water careers, from
operator to researcher, currently struggle to compete for scientific talent against better-
remunerated or more visible fields, and addressing this will require engagement with Member
States’ education systems as much as with the sector itself. Dedicated initiatives such as a
European Water Academy, joint utility—university training pathways, and broader capacity-
building in innovation scouting, technology assessment, data and Al governance, cybersecurity,
procurement and change management — supported by peer learning and staff exchanges
between utilities — deserve EU-level support and dedicated budgets, alongside targeted
investment in skills, digital capabilities, data management expertise, science communication
and public awareness more broadly.

Public participation should itself be recognised as a component of resilience. An informed,
engaged and empowered public is better able to understand the value of water, more likely to
support the changes required for long-term resilience, and more willing to contribute to the
protection of water resources. Public awareness campaigns, water education, transparency on
water quality, tailored communication for different audiences, and the publication of clear and
accessible performance indicators should be regarded as integral elements of a resilient water
governance framework.

3.7. How can water management solutions, nature-based solutions and protection
measures be more effectively evaluated, and how can the implementation of environmental
policy be supported?

Protecting the resource is indispensable, but demonstrating scientifically the effectiveness of
protection actions is equally essential. Europe invests substantially in the protection of water
resources, yet the real effects of many measures remain difficult to quantify, which complicates
the prioritisation of investment and limits the ability to identify the actions offering the best
environmental and economic return. Harmonised methodologies are needed to evaluate the real
effectiveness of protection measures — such as soil cover, adapted agricultural practices or
protection perimeters — quantify the environmental benefits achieved at the scale of river basins
and catchment areas, and support decision-making tools that prioritise the most effective
actions, based on measurable and verifiable indicators.

A related challenge is understanding the response times of water resources: aquifers and river
basins often react to protective measures with delays of several years, or even decades, which
complicates the evaluation of policy effectiveness and can discourage investments whose
benefits are only visible in the long term. Predictive models estimating the future benefits of
actions already engaged, and long-term observatories and demonstrators — European networks
of reference catchments and river basins acting as open-air laboratories — would help build the
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continuity of observation that short research-funding cycles rarely allow, and would support the
evaluation of policy effectiveness across different climatic and hydrogeological contexts.

The same rigour should be applied to nature-based solutions specifically: developing evaluation
protocols for nature-based solutions applied to the water cycle, better quantifying their benefits
for aquifer recharge, water quality and climate resilience, comparing their performance against
more traditional infrastructure, and identifying the conditions that guarantee their long-term
effectiveness. Since the protection of resources is often presented as more effective and less
costly than the treatment of pollution once it has occurred, this claim itself should be better
documented and quantified — comparing the costs of reinforced catchment protection with
those of new treatment trains — to help guide public investment decisions more effectively.

On the ground, however, the implementation and evaluation of environmental policy is not only
a technical or methodological exercise. It requires the involvement of all interested parties -
economic users and others — under the authority of local elected representatives who are
accountable for the general interest, so that evaluation results actually translate into accepted
local decisions rather than remaining a scientific exercise. This is one of several points in this
response where the social sciences and humanities have a direct and practical role to play, in
evaluating the behavioural drivers, social access dimensions and governance conditions that
determine whether a protection measure, once proven effective on paper, is actually
implemented and sustained on the ground.

APE Proposal: Support the development of harmonised methodologies and long-term
observatories to evaluate the real-world effectiveness of protection and nature-based measures,
quantify their environmental and economic return relative to treatment investments, and
translate the results into decision-support tools for prioritising public investment — paired with
structured local governance processes, led by accountable elected representatives, to translate
evaluation findings into implemented policy.

3.8. How can the sharing of knowledge, data, and scientific and technological expertise be
strengthened, including through the use of artificial intelligence?

Knowledge and data sharing cannot rely on a general principle of openness alone, given how
sensitive water-related data can be (supply security, critical infrastructure, public health,
cybersecurity). A European data-sharing platform should function as a federated data space -
data staying with holders or certified national/regional nodes, but interoperable through
common standards, metadata and licensing —with a shared data qualification framework to build
trust, and open publication encouraged wherever data are not sensitive.

This depends on two prerequisites too often assumed rather than built: comparability, since
operators currently measure and report differently, making most data unfit for EU-scale models,
especially given the tension between openness and protecting critical-infrastructure data; and
capacity, since many local and regional authorities still lack access to usable datasets even
where the underlying information already exists. Intellectual property concerns also need
addressing directly —through a clearing-house mechanism with secure repositories and standard
licensing —and certified knowledge centres (building on member initiatives such as Wallonia's
"Bibli'Eaux" and EYDAP's "Aqua Knowledge Hub") could broker knowledge between research,
practice and policy.
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Al has real potential —anomaly detection, drought/flood forecasting, predictive maintenance,
leak detection, treatment optimisation —and members are already demonstrating this (digital
twins, satellite/DMA-based leak detection, Al-optimised pumping saving €150k-350k/year at one
site). But Al cannot compensate for poor data, must remain explainable and human-overseen,
comply with GDPR/NIS2/the Al Act, and open, independently benchmarked reference models
deserve support so smaller operators aren't locked into closed commercial tools.

APE Proposal: Establish a European Federated Water Data and Knowledge Space, built on a
common data qualification framework and interoperability standards, complemented by
certified knowledge centres, an IP protection mechanism, investment in operators' own data
capabilities, and a responsible Al framework for the water sector —including support for open,
independently benchmarked reference Al models —-with explicit support for sector-led
infrastructure such as APE's proposed R&l aggregator and Water Erasmus programme.

3.9. How can water-related research and innovation contribute to societal well-being, and
what role can the social sciences and humanities play?

Water resilience underpins public health, food security, safety, economic activity and territorial
cohesion, and greater resilience reduces the risk of scarcity, flooding, pollution, service
disruption and eroding public trust. Research should also help anticipate societal debates
around water allocation and quality, and address a rarely-studied gap: how utilities, civil-
protection authorities and the public coordinate and communicate during an actual emergency
water-supply situation.

Water also surfaces social and territorial inequality, so research should build in indicators of
water equity, affordability and vulnerability. In practice, public acceptance of measures like
water reuse or recycled fertilisers is often a bigger barrier than the underlying technology, making
research on risk communication, public trust and fair pricing structures a practical priority rather
than an afterthought.

The social sciences and humanities are essential to understanding the behaviours and
acceptance conditions that determine whether efficiency policies, reuse, nature-based
solutions or tariff reforms actually succeed, and to tackling upstream causes (agricultural
practice, industrial discharge, spatial planning) through cross-sectoral, prevention-first
approaches. Platforms such as the New European Bauhaus, and giving water a more deliberate
place in programmes like Erasmus+ and Creative Europe, would help embed this social
dimension in practice.

APE Proposal: Systematically integrate the social sciences and humanities into water-related
R&I programmes, with a focus on behavioural change, social acceptance, water equity, tariff
design and affordability, citizen participation, pollution prevention at source, and emergency-
preparedness and risk communication —paired with a structured mechanism to identify and
adapt legal and regulatory frameworks so proven solutions can actually be experimented with,
procured and deployed at scale.

4. Operational Proposals for Action at European Level
European Public Water Sector R&l Aggregator
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Recognise and support APE’s initiative to establish a research and innovation aggregator for the
European public water sector, inspired by the US Water Research Foundation, to coordinate
demand-side R&l, pool resources across operators, and systematically document and share
results — complemented by APE’s Water Erasmus knowledge-sharing programme and drawing
on members’ own knowledge-management initiatives, such as EYDAP’s Aqua Knowledge Hub.

European Water Innovation Testing and Validation Framework

Establish a certified European network of territories, water infrastructure and industrial sites—
built primarily on operators' own operational infrastructure and catalogued in a public Atlas—
where innovative solutions can be tested under real-world conditions. Encourage public-public
partnerships and cooperation between public operators, research institutions and other
public-interest actors as a key mechanism to develop, test and validate innovative solutions,
ensuring that experimentation remains driven by long-term public value, operational needs and
knowledge sharing. Support this network through common EU technology-validation protocols,
early involvement of end users, rapid-access funding, and replication factsheets. Recognise the
cost of building testing capability (such as isolatable flow streams, process-line separation and
pilot connections) into infrastructure undergoing mandatory modernisation as an eligible
investment under EU and national funding, and prioritise such "test-ready" designs in project
evaluation. Ensure that results generated at certified sites are mutually recognised across
Member States, and reform grant conditionality so that well-documented pilot failures are
treated as legitimate research outcomes rather than grounds for financial correction, thereby
sharing the risks of first-of-a-kind innovation across the European water sector rather than
leaving them to individual operators. Complement this framework with a European Water
Innovation Passport, providing a common methodology for documenting and validating pilot
project results—including performance, costs, risks, data requirements, energy consumption,
deployment conditions, regulatory compliance, social acceptance, health and environmental
impacts, and replication potential—to facilitate knowledge transfer and build confidence in
innovative solutions across Europe.

European Framework for Water Innovation Deployment

Create a coherent European framework enabling innovative water solutions to progress
efficiently from successful demonstration to large-scale deployment. Support EU-level
regulatory sandboxes allowing temporary derogations from local rules for designated
experiments, while ensuring the active involvement of local authorities and citizens to overcome
regulatory fragmentation across and within Member States. Establish a continuous, stage-gated
funding pathway sequencing Horizon Europe, dedicated demonstration and first-industrial-
application instruments, and Cohesion Policy, LIFE and EIB financing for diffusion and
replication, with fast-track transitions between instruments, dedicated replication funding, and
support for joint R&l programmes co-financed by groups of operators. Ensure this funding is
additional to, rather than competing with, mandatory compliance investment.

European Water Knowledge and Digital Innovation Ecosystems

Establish a European ecosystem for knowledge exchange and digital innovation by supporting

national and regional knowledge hubs responsible for collecting, qualifying, translating and

disseminating scientific and operational knowledge, while providing structured technology

watch and knowledge management activities, building on existing member initiatives. Facilitate
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the secure sharing of research results, technological building blocks, methodologies, data and
intellectual property within a framework that protects innovators while maximising value for
users. Complement this with a European framework for responsible artificial intelligence in the
water sector, defining priority Al use cases together with common requirements for data quality,
interoperability, explainability, human oversight, cybersecurity and digital sustainability, while
supporting open, independently benchmarked reference Al models to enable uptake by
operators of all sizes.

European Water Academy, Skills and Public Engagement

Strengthen the European Water Academy through a dedicated and sustainable EU budget to
support the development of the water sector's workforce and innovation capacity. Promote
dedicated training, mobility schemes and joint utility—university pathways to address technical
skills shortages, attract new talent and strengthen digital, data management and innovation
capabilities across the sector, in coordination with Member States' education systems.
Complement these efforts by investing in science communication, public awareness and citizen
engagement, including emergency-preparedness communication with the public and civil-
protection authorities, to build trust, improve resilience and foster informed participation in the
water transition.

European Federated Water Data Space

Develop common data standards, metadata, APIs, access rules, licensing frameworks and
secure data-sharing mechanisms, underpinned by a common data qualification framework,
minimum comparability requirements, and investment in operators’ own data capabilities,
reducing barriers to knowledge transfer between large and small operators and between Member
States.

Circular Wastewater Treatment Hubs

Support the transformation of wastewater treatment plants into circular-economy hubs
recovering energy, nutrients, biopolymers and critical raw materials, explicitly aligned with
implementation of the recast Urban Wastewater Treatment Directive, and recognise
wastewater-based epidemiology as a permanent public-health tool.

Embedding Social and Economic Considerations in Water R&l

Ensure that water-related R&l programmes systematically consider the societal and economic
implications of innovation, including affordability, equity of access, distributional impacts,
public acceptance and citizen engagement. Research and evaluation frameworks should assess
how the deployment of new technologies may affect water costs, tariffs and vulnerable users,
while also considering behavioural change, pollution prevention at source, and risk
communication.

Evaluation of Protection and Resilience Measures

Support harmonised methodologies and long-term observatories to evaluate the real-world
effectiveness and environmental return of protection measures and nature-based solutions,
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including clarity on long-term operation and maintenance financing, to guide investment towards
the most effective actions.

European Business Case for Water Resilience

Develop common methodologies for valuing avoided costs and positive externalities, including
improvements to public health, flood and drought resilience, biodiversity, quality of life,
continuity of economic activities, energy efficiency and reduced environmental risks.

Innovation Procurement

Support water operators in procuring, testing and deploying innovative solutions through model
contractual frameworks, risk-sharing mechanisms, modernised procurement categories for
digital/Al services, and greater legal certainty.

5. Conclusion

The European water sector cannot close its knowledge and innovation gap through fragmented
individual effort, however well-intentioned. The resources, the motivation and —as APE's own
experience and its members' contributions to this response show —the appetite for coordination
already exist within the sector. What is needed is a structural framework and targeted EU support
to turn that appetite into a genuinely European R&l programme, capable of addressing the scale
of the challenges ahead.

The proposals set outin this response —from the R&l aggregator and the Water Test Sites Network
to the stage-gated funding framework, the Federated Water Data Space and the European Water
Academy -are not a wish list of unrelated instruments. They are components of a single shift:
from a collection of isolated research projects, pilot initiatives and fragmented actions towards
a coordinated European capacity for learning, experimentation and deployment. Water
resilience will not be achieved through technology alone, regulation alone or centralisation
alone. It requires a coherent combination of knowledge, data, infrastructure, innovation,
financing, skills, governance and public engagement —and, just as importantly, a funding and
regulatory architecture that no longer, even unintentionally, penalises the operators willing to
take on the risk of being first.

Europe already possesses considerable strengths: scientific excellence, experienced water
operators, innovative technology companies, diverse territorial contexts, world-class research
infrastructures, advanced environmental policies and a strong capacity for coordination. To turn
these strengths into a strategic advantage, the innovation pathway must become more
seamless, more agile and more closely connected to operational needs —capable of being tested
locally, evaluated rigorously, financed progressively, shared intelligently, and replicated across
Europe once its value has been demonstrated.

APE's members stand ready to contribute their operational experience, data and infrastructure
to this effort, and look forward to continued engagement with the Commission as the strategy is
finalised.
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