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WATERVERSE has developed a Water Data Management Ecosystem (WDME), demonstrating
how data management practices and resources in the water sector can be affordable, secure, FAIR
(Findable, Accessible, Interoperable, Reusable) and easy to use. WATERVERSE tools are improving the
usability of data and metadata, enabling the interoperability of data-intensive processes and lowering
the entry barrier to data spaces, thus enhancing the resilience of water utilities and boosting the
perceived value of data and, therefore, the relevant market opportunities. WATERVERSE has taken a
holistic, interdisciplinary approach in the water domain, blending complementary competencies of 17
partners located in 10 EU countries, with diverse roles and expertise: research organisations, social
sciences experts, water utilities, water domain technology providers and innovation companies, as well
as the technical community in general that drives the development of data spaces. This mix of profiles
has successfully collaborated towards increasing the resilience of the water sector and water
management as a whole.

WATERVERSE had set and achieved the following clear objectives:

e Engage end-users and stakeholders to identify key challenges in integrating the water sector into
quality European Data Spaces.

e Expand and integrate a range of data management tools into the WDME, supporting the entire data
management lifecycle, from collection, federation, and harmonisation to validation, processing, and
visualisation.

e Develop tools and methods to ensure the WDME's security and energy efficiency.

e Implement and test the WDME in real-world case studies across six European countries, involving
diverse water sector stakeholders.

e Establish clear metrics to assess the FAIRness, and reliability of data within water-related data spaces.

e Provide recommendations on how the European regulatory framework can ensure the WDME's long-
term sustainability, scalability, and business potential.

This brief focuses on how WATERVERSE's core result, the WDME, can contribute to the development of
the upcoming EU Digitalisation Action Plan?, providing five policy recommendations to foster the EU
Water Resilience Strategy’s goal of enhancing water governance in Europe.

Overview of policy recommendations

1. Compile best practices from projects like WATERVERSE and set targets for member states to
integrate digital tools in water management.

2. Incorporate digitalisation into water legislation by implementing guidelines to embed digital
requirements.

3. Fund and incentivise digital water innovation and make digital transformation an explicit priority in
EU funding instruments.

4. Ensure interoperability through standards and open-source platforms and support open-source
reference implementations.

5. Foster the adoption of Al and advanced analytics in water utilities, which will enable the transition
toward smart water management exemplified by the WDME.

1 More specifically, the Water Resilience Strategy has the goal to “develop an EU-wide Action Plan on digitalisation
in the water sector including an EU-wide initiative on Smart metering for all” by 2026, under the flagship action

Digitalisation and Artificial Intelligence to accelerate and simplify sound water management.
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Introduction: EU Digitalisation goals for the water sector

Europe’s water sector faces multiple challenges that demand smarter management. Digital
transformation provides a means to address these challenges by leveraging data for improved decision-
making. However, the water sector has historically lagged behind fields like energy? and health?® in
adopting digital tools, in part due to a more fragmented organisation across types of water resources and
regions, resulting in the existence of different legacy systems that have a long lifetime. Next to that, water
is currently overseen in Europe’s data strategy? . Unlike the electricity grid or healthcare systems, which
have seen coordinated data platforms and standards emerge, water management remains siloed® across
thousands of utilities and agencies, each with its own systems®. This fragmentation has hindered
interoperability and data sharing, limiting the potential of innovations in Internet of Things (1oT), Artificial
Intelligence (Al), and big data analytics for water management.

Water management and the implementation of the EU Water Acquis’ are now a clear EU priority, through
the Water Resilience Strategy (WRS)?, launched in June 2025. The goals of the WRS ° are strictly linked to
the digitalisation of the water sector. The WRS explicitly emphasises the need to build Europe’s
“innovative edge” in water efficiency and confirms the need to exploit the full potential of digital tools to
support water management. The WRS comes to align water policy with broader EU digital priorities, such
as climate adaptation and cybersecurity, by foreseeing a Digitalisation Action Plan in the water sector.

More, the latest Implementation Report® of the Water Framework Directive (WFD) shows that several
obstacles related to the usage and upscaling of digital tools'! in the water sector have been hindering the
achievement of the WFD targets'?. Calls for data-driven approaches, “critical to foster a ‘One Water’
approach”, and to link the sector’s green transition with the digital transition!® have also been made by
a coalition of industry innovators, including major technology firms and water utilities.

These new policy developments underscore a paradigm shift in viewing water as a data-rich sector where
information should flow as the resource itself. WATERVERSE explicitly aims to “lower the entry barrier to
data spaces” for water stakeholders, ensuring the sector is ready to connect into the EU’s evolving single

2 International Energy Agency, Digitalisation and Energy

3 MedTech Europe, A milestone for Digital Health: Unlocking Europe’s health data future together, March 2025

4 European Research Executive Agency (European Commission), Digitalisation in the water sector
recommendations for policy developments at EU Level, 2022; WATERVERSE, D2.3 on Governance and policy
recommendations, to be released

5 See footnote 4

6 Aquatech, Innovators call for great digital role in EU resilience strategy, October 2024

7 https://www.wareg.org/european-water-acquis/

8 European Commission, European Water Resilience Strategy, COM/2025/280 final, June 2025

% The objectives of the WRS are: 1) restoring the broken water cycle, 2) promoting a water-smart economy and 3)
ensuring clean and affordable water for all

10 7th Implementation Report (2024), COM/2025/2 final, EUR-Lex, February 2025

1 e.g., lack of electronic reporting or partial submission of electronic reporting or insufficient digitalisation of
water data by Member States

12 WATERVERSE Second Policy Brief, WATERVERSE & the Water Framework Directive: advancing integrated water
data management, June 2025

13 See footnote 2
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market for data. WATERVERSE’s solution can help to break down data silos and modernise water
governance. WATERVERSE also contributes to the Digital Decade Policy Program 2030 by developing
data management technologies for water, and supports the EU goals for smart and resilient
infrastructures® by enabling advanced data collection and intuitive visualisation of insights across the
water sector. By leveraging both quantitative and qualitative data to address water risks and enhance
industry competitiveness®, WATERVERSE can provide insights into the upcoming EU Digitalisation Action
Plan foreseen in the WRS.

WATERVERSE’s Water Data Management Ecosystem
(WDME) solution to promote digital water management in
the EU

To accelerate this transformation, WATERVERSE is developing a comprehensive solution for water data
management via a Water Data Management Ecosystem (WDME) that makes data in the water sector
accessible, affordable, secure, FAIR (Findable, Accessible, Interoperable, Reusable), and easy to use. By
improving how water data is collected, shared, and used, the WDME aims to lower barriers to data-driven
innovation, enhance the resilience of water utilities, and unlock new market opportunities in the digital
water domain. In other words, WATERVERSE aims to achieve for water data what common platforms
have achieved for energy markets or health records, providing a unified, user-friendly infrastructure that
connects many sources of data and users.

1.1 Demonstrating WDME in practice

WATERVERSE is validating the WDME through six real-world pilot cases across Europe. Three pilot cases
can be highlighted:
e Netherlands (North Holland Province): Predictive water-quality management via data
integration?’

WATERVERSE’s Pilot with utility PWN (which serves over 800,000 people) showcases WDME’s role in
proactive water treatment. PWN developed a chloride prediction model for Lake lJsselmeer, using the
WDME to streamline data processing and dashboard visualisations. Diverse data sources, including
weather data, reservoir levels, water quality sensors, and even satellite imagery for algal blooms, are
being harmonised through the WDME and fed into an Al/ML model. The resulting dashboards give
operators near-real-time decision support on when to temporarily halt raw water intake from lJsselmeer
during high salinity events. This pilot demonstrates the WDME’s potential to support data-driven
operational decisions, addressing key stakeholder requirements for timely, evidence-based actions. By
converting heterogeneous inputs into a common standardised format (NGSI-LD8) by using FIWARE Smart

1 European Commission, Digital Decade Policy Programme 2030 | Shaping Europe’s digital future, January 2023
15 WATERVERSE First Policy Brief, Driving a Water-Smart EU with Interoperable and Al-Enabled Water Data
Ecosystems, WATERVERSE-Policy-Brief-final.pdf, May 2025

16 This has been explored in policy briefs 1 and 2 of WATERVERSE, namely how WATERVERSE supports compliance
and implementation of existing EU water directives through digital means.

17 pilot 1 - WATERVERSE

18 https://ngsild.org/
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Data Models? and automating data pipelines that combines, Al-driven services for data validation,
analysis EO data, and water quality prediction, the Dutch case improved the efficiency and transparency
of water-quality management.

It exemplifies how a water utility can optimise treatment processes and collaborate with external data
providers through a shared ecosystem — ultimately strengthening trust in digital solutions and outcomes.

e Cyprus (Limassol District): Leveraging the potential of water digital twin and water analytics
tools?

The Limassol District Local Government Organisation (EOAL), serving around 170,000 residents,
leveraged WATERVERSE to enhance its capacity for real-time water distribution insights. By deploying the
WaterAnalytics tool from project partner PHOEBE, operators established a Digital Twin of their water
distribution network, combining SCADA and loT sensor data with network structure to run simulation
scenarios. This enabled diagnostic monitoring of hydraulic and water-quality conditions, helping EOAL
align with EU water directives while boosting innovation potential for local stakeholders. Crucially, the
pilot surfaced the challenge of data heterogeneity, as disparate, siloed data sources (time-series, textual,
image formats) required ad-hoc harmonisation to be usable within a unified ecosystem.

This case highlights the WDME's value in integrating legacy and modern data systems into an operational
digital twin. As a result, the utility is expected to manage its network more efficiently, benefiting the
community through reduced water losses and improved water quality.

e Germany: Digital Village Twin for flood protection and territorial*

In this Pilot, the WDME was applied in the Rur River basin, a hydrologically complex region with multiple
stakeholders (water boards, municipalities, environmental agencies) and varied pressures (agricultural
runoff, land use change, flood risk). The locally deployed system integrates data from real-time field
sensors (monitoring river flow, nutrient loads, and groundwater levels), remote sensing sources (satellite
imagery for land cover and precipitation), and historical hydrological records. It aims to monitor current
flood conditions in the catchment area and to provide both short-term (2-hour nowcasts) and medium-
term (72-hour forecasts) flood predictions for the region of interest.

Pilot use cases demonstrated that standard data schemas (semantic models) and FIWARE-aligned data
structures (e.g. for water quality, flow, precipitation) worked effectively across multiple sensor types and
jurisdictions. This validation supports arguments for EU adoption of shared models and makes integration
with European data spaces feasible.

The six pilots showcase the WDME’s adaptability and effectiveness across varied utility contexts. They
demonstrate that:
e Interoperability is not optional but a fundamental enabler of modernization;
e By adhering to open standards and modular design principles, architectures, like WDME, can
build trust, reduce barriers for data sharing, and accelerate widespread adoption within and
beyond the water domain;

1% https://www.fiware.org/smart-data-models/
20 pjlot 3 — WATERVERSE
21 pilot 2 — WATERVERSE
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e WDME delivers tangible operational value through effective data curation and the development
of added-value digital services that ensure compliance and promote a water-resilient society.
These outcomes exemplify how the WDME aligns with and enables the EU’s digitalisation ambitions for
the water sector, providing evidence for its scalability, grounding policy recommendations in practical,
tested results.

Beyond the technical demonstrations, WATERVERSE’s work underscores that technology alone is not
enough to ensure widespread uptake of digital water solutions. Early involvement of stakeholders in
WDME development (through multi-stakeholder forums) helped build trust and align the solution with
local needs and policies, highlighting the importance of stakeholder engagement for real-world adoption.
In fact, the WATERVERSE project’s governance analysis (Deliverable D2.3) identified several critical
factors for successful WDME adoption:

e A clear vision and narrative that demonstrates the direct benefits and added value of WDME in
practice, backed by pilot demonstrations and real-world use cases. Adopting the WDME brings
added value to practitioners’ work by reducing uncertainty and cutting costs through real-time
data.

e Robust data governance frameworks that address core issues like data ownership, data
management responsibilities, legal clarity on liability and accountability for data sharing in a
trusted ecosystem. Clear rules and rights for data use (including licensing models) give
organisations confidence to share and utilise data through the WDME.

e Capacity building and awareness-raising for water sector professionals, not just on technical tools
but also on the legal, ethical, and organisational aspects of digital data management. Building
digital skills and knowledge helps teams and stakeholders adapt to new data-driven practices.

e Collaborative multi-stakeholder approaches involving utilities, technology providers, SMEs, and
research institutions to co-create solutions. Such partnerships foster trust, ensure solutions meet
user needs, and help create sustainable service ecosystems that accelerate WDME adoption.

Addressing these governance and capacity factors alongside technical innovation will strengthen the
enabling environment for the WDME. The following policy recommendations take these insights into
account, aiming to ensure that Europe’s digitalisation efforts in the water sector are comprehensive and
effective.

Building on the insights from WATERVERSE and parallels from other sectors, we recommend considering
certain policy actions in the upcoming EU Digitalisation Action Plan, to accelerate digitalisation of the
water sector:

Compile best practices from projects like WATERVERSE and set targets for member states to
integrate digital tools in water management: the EU Digitalisation Action Plan should set a clear
roadmap with guidelines for industry stakeholders on water data management and data
standards. Such plan should include a clear vision and storyline that demonstrates the direct
benefits and added value of WDME for practitioners in the water sector.
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Incorporate digitalisation into water legislation: Use ongoing revisions of water-related
directives or implementation guidelines?? to embed digital requirements and minimum data
quality standards. For example, the Common Implementation Strategy (CIS) guidance documents
can promote the use of harmonised data standards (ontologies, metadata) for reporting. Over
time, the EU could propose a dedicated Digital Water Act, ensuring every Member State
modernises monitoring networks and data systems as part of compliance. This gives water
utilities legal certainty to share data while protecting public interests.

o Introducing a single, harmonised governance model for water data would prevent
fragmentation by ensuring that all organisations collect, manage, and share data in the
same way, thereby streamlining cooperation and improving efficiency across the EU
water sector.

Fund and incentivise digital water innovation: Make digital transformation an explicit priority in
EU funding instruments. Allocate funds for utilities to deploy smart sensors, loT networks, and
data platforms, especially in regions lagging behind, and create financial incentives (e.g.
innovation grants, performance-based subsidies) to support investment in new technologies.
Ensure interoperability through standards and open-source platforms: Open standards for
water data, building on initiatives like FIWARE Smart Data Models and the SAREF ontology for
water, should be endorsed. By standardising data formats and exchange protocols (such as the
ETSI NGSI-LD context information standard used in WATERVERSE), the EU can enable cross-
border data exchange.

o Support open-source reference implementations (similar to FIWARE) that municipalities
and utilities can readily adopt. This will foster a Europe-wide ecosystem where diverse
digital solutions remain compatible, much as common protocols did for the energy grid.
EU action on interoperability will enable a true EU Water Data Space, where data and
applications flow seamlessly across the regions.

Foster the adoption of Al and advanced analytics in water utilities: as is the case with how the
EU encourages smart grids and Al in energy, it should promote Al-enabled water management.
Embracing Al and data analytics will enable the transition toward smart water management that
the WDME exemplifies. Ensure water utilities have access to the needed data and tailor
guidelines on trustworthy Al (building on the Al Act®®) for the water domain to address any
concerns and ensure transparency of algorithms used in public water services.

In the long run, widespread adoption of WDME-like ecosystems across Member States could standardise
how Europe monitors water resources, improving the collective management of transboundary waters
and the achievement of EU-wide goals like reducing water pollution and waste.

22 A governance policy gap that has been identified in WATERVERSE D2.3 on Governance and policy
recommendations (to be released soon) is the lack of clear legal guidance on data ownership, reuse rights, and
liability in shared water data environments. Providing such legal clarity in legislation will give water utilities greater
confidence to share data while protecting public interests.

23 https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
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The WATERVERSE mission is to develop a Water Data Management Ecosystem (WDME) for making
data management practices and resources in the water sector accessible, affordable, secure, fair, and
easy to use, improving usability of data and the interoperability of data-intensive processes, thus
lowering the entry barrier to data spaces, enhancing the resilience of water utilities and boosting the
perceived value of data and therefore the market opportunities behind it. WATERVERSE takes a
holistic, interdisciplinary approach in the water domain, blending together complementary
competencies of 17 partners located in 10 EU countries, representing the water domain with
Research organisations (including social sciences experts) , water utilities, water domain technology
providers and innovation companies, as well as the technical community that is driving the
development of data spaces, thus increasing the resilience of the water sector and water utilities, as
a whole.
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