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ACA
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European Investment Bank
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1.Introduction

Water-sensitive urban transformation is not only a technical or governance challenge — it is
fundamentally a behavioural one. Cities can mandate NbS in planning regulations, install
smart meters, build water squares, and naturalise rivers, but unless citizens understand,
accept, and actively participate in water-sensitive practices, the full potential of these
investments remains unrealised. The gap between infrastructure provision and lasting
behavioural change is one of the most consistently cited challenges across all nine cities
interviewed for this study — and it is a gap that no single tool, campaign, or regulation has
yet fully closed.

This Readiness Scan builds directly on the Good Practices Report produced in parallel under
the same WSC Partnership work programme, which analyses nine city case studies —
Nanaimo, Barcelona, Elche, Singapore, Berlin, Rotterdam, Tallinn, Dublin, and Melbourne —
through in-depth interviews with municipalities, utilities, and research organisations.
References to these nine cities throughout this document draw on the findings of those
interviews and should be read in conjunction with the Good Practices Report for full context
on each city's initiative, governance model, and results.

Citizen science — understood broadly as the active participation of non-specialist citizens in
the observation, monitoring, and co-design of water-related systems and spaces — has
emerged as one of the most promising pathways to bridging this gap. Its value lies not
primarily in the data it generates, though that data can be significant, but in the process of
engagement itself: the sense of ownership it creates, the trust it builds between institutions
and communities, and the direct connection it establishes between individual behaviour and
visible environmental outcomes.

The interviews conducted across the nine case study cities reveal a consistent and important
finding: the most effective citizen engagement approaches are not those that inform or
consult, but those that immerse, co-design, and connect citizen action to tangible results.
Rotterdam's water squares are maintained by communities that helped design them.
Nanaimo's stream keepers develop a personal relationship with the watershed they monitor.
Barcelona's ENFORCE participants see beach quality improve as a direct result of their action.
Tallinn's residents reduce consumption when they see their own real-time data. Melbourne's
most effective engagement channel is not a municipal programme but existing community
groups already trusted by the people they serve.



This Readiness Scan maps these and other approaches systematically, reviews the evidence
on what drives and hinders behavioural change towards water sensitivity, and provides a
practical toolkit for Partnership cities seeking to design or strengthen their own citizen science
initiatives.

2.Purpose and scope

The Readiness Scan has three specific objectives as defined in the WSC Partnership work
programme:

e Map EU and global initiatives on data-based citizen science with co-benefits of behavioural
change towards water sensitivity.

¢ Review the evidence on citizen science for water and climate engagement — what works,
under what conditions, and where evidence is weak.

¢ Inventory the drivers of behavioural change towards water sensitivity and identify the
most replicable approaches for European cities.

The scope covers EU cities as the primary audience, with selected international benchmarks
from Australia, Canada, and Singapore. The mapping is not exhaustive — it focuses on
replicable, well-documented initiatives with clear evidence of behavioural or governance
outcomes. The full Mapping Database is available in Annex I.




3.Methodological
approach

The Readiness Scan was conducted through a three-step process.

First, a desk-based mapping exercise identified citizen science initiatives in water and climate
across EU and international cities, drawing on project websites, academic literature, EU
project databases, and practitioner networks. Over 20 initiatives were identified and assessed
against a common framework covering: governance structure, initiative description,
behavioural and co-benefit evidence, citizen science tools and methods, and replication
potential.

Second, an evidence review synthesised academic and practitioner literature on citizen
science effectiveness for water and climate engagement, drawing on behavioural science
frameworks — including the COM-B model (Capability, Opportunity, Motivation, Behaviour) —
adapted to the urban water context.

Third, findings from the nine city interviews were integrated as primary evidence, providing
practitioner-generated insights into what drives and hinders behavioural change in practice.




4. Mapping of citizen
science initiatives

4.1 Overview

Citizen science for water and climate engagement is a growing and diversifying field across
Europe and globally. Initiatives range from traditional volunteer monitoring networks —
citizens collecting water quality data in rivers, lakes, and coastal areas — to immersive
behavioural change programmes, digital participation platforms, school education, and
gamification tools. The institutional actors leading these initiatives are equally diverse:
municipalities, utilities, NGOs, universities, EU-funded research consortia, and increasingly
hybrid partnerships combining several of these actors simultaneously.

The most active geographies in the EU are Northern and Western Europe — the Netherlands,
Germany, Ireland, the UK, and the Nordic countries — where citizen science is well
established as part of broader open government and environmental participation cultures.

Mediterranean cities are developing rapidly, with Barcelona's ENFORCE and Elche's Water
Ambassadors representing important new models. Internationally, Australia (CRC-WSC
Transition Academy, Melbourne river festivals) and Singapore (Our Coastal Conversations,
school programmes) are the most advanced benchmarks.
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4.3 Typology of initiatives

The mapped initiatives fall into six typologies, each with distinct governance requirements,
resource implications, and behavioural change pathways:

Typology

Key examples

Primary behaviour change
mechanism

Water quality & river
monitoring networks

Coastal & beach
environmental monitoring

School & youth education
programmes

Digital citizen science &
participation platforms

Community stewardship & co-
design

Gamification & behavioural
nudge tools

Thames21 (London); Stream
Keepers (Nanaimo);
Wassernetz Berlin lake
rangers

HORIZON ENFORCE
(Barcelona); Our Coastal
Conversations (Singapore)

Team WaterSmart (RDN,
Canada); Singapore ABC
Waters school rain gardens;
Elche Water Ambassadors

Decidim Barcelona; citizen
weather networks; open data
portals (Melbourne, Tallinn)

Rotterdam Water Squares co-
design; Melbourne river
festivals; Nanaimo watershed
stewardship

Tallinn kindergarten
gamification; Melbourne
adaptation game; Dublin First
Fix Free

Stewardship through direct
environmental connection;
community pride and
ownership

Immersive experience
generating documented
behavioural shift in waste
disposal

Intergenerational spillover;
long-term cultural embedding
of water conservation

Data visibility generating self-
monitoring; participation in
governance building
ownership

Sense of ownership over
public infrastructure;
sustained community
maintenance

Low-barrier entry points;
financial incentives removing
cost barriers to engagement




5.Evidence review: what
works in citizen
science for water
engagement

5.1 Evidence on effectiveness

The evidence review confirms that citizen science approaches can generate meaningful
behavioural change towards water sensitivity — but only under specific conditions. The most
consistent finding across academic literature and practitioner accounts is that participation
alone is insufficient. Initiatives that generate the deepest and most sustained behavioural
change combine at least three elements:

¢ A meaningful and immersive participation experience,
¢ A direct feedback loop between citizen action and a visible outcome; and,
¢ Integration into public policy so that citizens see their contribution matter.

Financial incentives consistently outperform awareness campaigns as behaviour change
mechanisms — confirmed by Nanaimo's 50% consumption reduction over 20 years through
progressive pricing, Tallinn's 6 L/person/day reduction from smart meter data visibility, and
Dublin's First Fix Free removal of cost barriers.

Community co-design, as demonstrated by Rotterdam, generates a different but equally
durable form of behavioural change: citizens who help design infrastructure treat it as their
own and maintain it over time.




5.2 Conditions for effectiveness

Six conditions are consistently associated with effective citizen science for water engagement
across the mapped initiatives:

Meaningful participation, not data collection alone

Barcelona's ENFORCE demonstrates that an immersive beach experience generates
documented behavioural change that a monitoring app alone would not; the social and
educational dimension is the value, not the data.

Direct and visible feedback loops

Citizens need to see the impact of their action — Tallinn's consumption dashboards,
Rotterdam's visible water storage after storms, and Barcelona's beach quality improvement
reports all close the loop between action and outcome.

Integration into public policy

Initiatives linked to ordinances (Barcelona), planning conditions (Dublin), or mandatory
standards (Singapore) achieve more durable impact than those that remain voluntary
programmes disconnected from governance.

Financial incentives alongside engagement

Awareness without financial incentive is insufficient for sustained change — progressive
pricing (Nanaimo, Elche), charging mechanisms (Dublin), and removal of cost barriers (First
Fix Free) are essential complementary tools.

Trusted intermediaries

Social entrepreneurs (Rotterdam), NGOs (Thames21), and existing community groups
(Melbourne) reach communities that institutions cannot — they are not optional additions but
structural enablers of inclusive engagement.

Sustained programming, not one-off campaigns

Volunteer retention is universally cited as a challenge; only continuous, well-resourced
programmes sustain engagement over time — Stream Keepers (Nanaimo), Team WaterSmart
(RDN), and Thames21 all operate as permanent programmes, not projects.




5.3 Gaps in the evidence base

Three significant evidence gaps were identified.

First, long-term longitudinal studies measuring behavioural change beyond project cycles are
rare — most evidence comes from project evaluations with short timeframes.

Second, attribution is difficult: most cities cannot isolate the effect of citizen science from
concurrent policy changes, pricing shifts, or infrastructure investments.

Third, smaller cities and lower-income communities are systematically underrepresented in
the evidence base, creating a risk that findings from well-resourced cities are uncritically
transferred to contexts where enabling conditions do not exist.




6.Inventory of drivers
and barriers for
behavioural change

6.1 Key drivers

The following drivers were consistently identified across the mapped initiatives and the nine
city interviews, ordered by strength and consistency of evidence:

Driver Evidence from case studies

Financial incentives &
progressive pricing

Real-time data feedback
(smart metering)

Co-design & sense of
ownership

Education from an early
age

Trust through
intermediaries

Awareness linked to
extreme events

Immersive participation
experiences

Nanaimo: 50% consumption reduction over 20 years. Elche:
lowest per-capita consumption in Spain. Dublin: First Fix Free
removes cost barrier and reduces leakage simultaneously

Tallinn: 6 L/person/day reduction from data visibility alone.
Nanaimo: open consumption data drives individual accountability

Rotterdam: citizens who co-design Water Squares maintain them
as their own. Melbourne: community groups more effective than
institutional programmes

Singapore school rain gardens; Team WaterSmart (RDN); Elche
Water Ambassadors; intergenerational spillover documented in
all three cases

Rotterdam social entrepreneurs; Thames21 NGO; Melbourne
community group partnerships; all bridge institutional trust gap
with underserved communities

Rotterdam storm surge festival; Melbourne river swimmability
initiative; hyperlocal risk communication outperforms generic
climate messaging

Barcelona ENFORCE beach experience; Singapore park-waterway
integration; making water visible and emotionally engaging in
public space




6.2 Main barriers

Societal inertia & behavioural resistance: Citizens adapt slowly to new water-
sensitive behaviours even when aware of the need — awareness alone does not translate
to action without financial or social incentives.

Top-down perception: Citizens expect government to solve water problems; cultivating
genuine bottom-up stewardship requires sustained cultural investment and trusted
intermediaries.

Volunteer retention: Long-term engagement is the universal challenge — Stream
Keepers (Nanaimo), Lake Rangers (Berlin), and community monitoring networks
(Thames21) all face this structural difficulty.

Coordination gaps: Poor coordination between citizen groups and municipalities means
data is not integrated into policy, feedback loops are broken, and citizens disengage over
time.

Limited property owner incentives: Building-level interventions (green roofs,
permeable surfaces, household leak repair) require financial incentives that most cities do
not yet provide systematically.

Difficulty measuring impact: The absence of shared co-benefit measurement
frameworks means citizen science results are rarely communicated persuasively to political
decision-makers.




/.Replication Toolkit

7.1 Replicable tools

The following tools are the most transferable across different city sizes and governance
contexts, based on the mapping and evidence review. They are cross-referenced with the full
Mapping Database in Annex I:

e Thames21 Water monitoring and river engagement (London)
https://www.thames21.0rg.uk/citizen-science

¢ CRC-WSC Transition Academy (Melbourne): https://watersensitivecities.org.au

« HORIZON ENFORCE - Citizen science at urban beaches (Barcelona): https://join-
enforce.eu/

e Team WaterSmart — School water education programme (RDN, Canada):
https://rdn.bc.ca/team-watersmart

¢ Decidim — Participatory platform for water ordinances (Barcelona):
https://www.decidim.barcelona/processes/aiguesgrises

e Wassernetz Berlin — Urban lake citizen science (Berlin): https://wassernetz-
berlin.de/

e Stream Keepers — Watershed volunteer monitoring (Nanaimo):
https://rdn.bc.ca/stewardship-seed-funding

¢ First Fix Free Scheme — Removing cost barriers (Irish Water):
https://www.water.ie/news/first-fix-free-scheme-extended-600000-additional-customers

¢ Melbourne Open Data Portal — Water data for citizens:
https://data.melbourne.vic.gov.au/pages/home/

¢ irishSUDS — Public NbS technical guidance for developers:
http://www.irishsuds.com
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7.2 Citizen science readiness checklist

This self-assessment checklist enables cities to evaluate their readiness to design and
implement citizen science approaches for water sensitivity. For each dimension, cities should
assess their current situation and identify the gaps that need to be addressed before
launching a new initiative.

Institutional readiness
o Dedicated staff or unit with a mandate for citizen engagement
o Political commitment to sustained programming beyond a single project cycle
oCross-departmental coordination mechanism linking water, environment, and community
functions
o Institutional recognition of citizen-generated data as a legitimate governance input

Data readiness
o Monitoring baseline in place (consumption data, water quality, or river flow)
o Open data infrastructure enabling citizen access to water performance data
o Feedback loop mechanism connecting citizen data to municipal decisions
o Data quality assurance process for non-specialist citizen contributors

Community readiness

o Existing trusted community groups, NGOs, or social entrepreneurs to act as
intermediaries

o Participation culture present or being actively built

o Schools engaged as a channel for intergenerational behaviour change

o Mechanisms for meaningful co-design rather than consultative participation only

Financial readiness
0 Sustained budget for citizen science programming beyond initial project cycle
o Financial incentives in place (progressive pricing, levies, or cost-removal schemes)
o EU or national funding access for initial investment (Horizon, LIFE, INTERREG)
o Revenue model for long-term maintenance of digital engagement tools

Policy readiness
o Citizen science outputs linked formally to public policy or planning instruments
o Participation embedded in at least one governance process (ordinance, plan, or
standard)
o Regulatory anchors for behavioural change (pricing, mandates, or charging mechanisms)
o Co-benefit measurement framework — or commitment to develop one




Capacity and skills

o Staff trained in participatory methods and co-design facilitation

o Expertise in water-sensitive urban design available internally or through networks
o Communication and data visualisation skills to close citizen feedback loops

o Monitoring and evaluation capability to measure and report behavioural outcomes




8.Conclusions and
recommendations

8.1 Key recommendations

The Readiness Scan confirms four overarching conclusions that should inform the
Partnership's capacity building and community engagement strategy:

Financial incentives are more powerful than awareness campaigns

Progressive pricing, charging mechanisms, data feedback, and cost-removal schemes
consistently outperform communication-only approaches in generating sustained behavioural
change. The Partnership should prioritise guidance on pricing and incentive design alongside
communication tools.

Citizen science works best when it is immersive, linked to policy, and sustained

The most effective initiatives — ENFORCE, Rotterdam co-design, Thames21 — combine a
meaningful participation experience with a visible outcome and a direct link to governance.
Isolated monitoring programmes without policy integration rarely sustain citizen engagement
beyond the project phase.

The analysis reflects more advanced cases

The nine case study cities represent a comparatively mature group of water-sensitive
practitioners. The full spectrum of EU cities includes many at emerging and developing
maturity levels where the enabling conditions identified here — dedicated staff, open data
infrastructure, progressive pricing — are not yet in place. Capacity building support must be
designed for this broader, less mature audience, not only for cities already on the advanced
pathway.

Intermediaries are structural, not supplementary

Social entrepreneurs, NGOs, and trusted community groups are not optional additions to
citizen science programmes — they are structural enablers for reaching communities where
institutional trust is limited. The Partnership should actively map and connect these
intermediary actors across member cities.




8.2 Strategic recommendations

Develop a shared co-benefit measurement Design capacity building materials
framework for water citizen science specifically for cities at emerging and
outcomes —biodiversity, heat reduction, developing maturity levels, not only for
social cohesion, and health — to strengthen advanced cases —the majority of EU cities
the investment case and political are not yet at the level represented

prioritisation across EU cities by the nine case studies

Establish a WSC Citizen Science Develop a practical co-design toolkit

. : . drawing on cases such as Rotterdam,

_ Community of Practice connecting Melbourne or Barcelona experiences

intermediary organisations (NGOs, social : S L

S with ready-to-use facilitation guides,

entrepreneurs, universities) across P
Partnership cities for peer exchange and fepea:jrtt)lacgialtol%n %reosciefé Eg?"gilfafzeé’n?ré?ty
shared tool development P con%exts

Produce guidance on integrating
progressive pricing, charging

mechanisms, and financial incentives
into water governance frameworks —
the most consistently effective
behaviour change tools across the nine
cities




8.3 Possible next steps for WSC Partnership

Integrate Readiness Scan findings into the Partnership's Action 6
and Action 7 work programme and the forthcoming training
module design.

Share the Citizen Science Mapping Database (Annex |) as an
open resource through the Partnership website and EU Urban
Agenda knowledge platform.

Design a peer exchange pilot between two or three cities at

different citizen science maturity levels —proposed pairing:
Barcelona (advanced) € an emerging city in the Partnership
network.

Present findings at the EUl Focused Policy Lab on Water
Management (Bruges, November 2026) and the World Water
Week 2026 (Stockholm, August 2026).

Update the Mapping Database annually as a living resource,
incorporating new initiatives identified through Partnership

network and city interviews.




Annexes

Annex I — Citizen science initiative mapping database
Annex II — Capacity building and peer learning mapping

(Excel sheets attached)
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