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ABSTRACT

Ponds and pondscapes are crucial habitats for biodiversity and provide significant ecosystem services
and socio-cultural benefits. However, effective management of these habitats requires an in-depth
evaluation of how stakeholders perceive them and interact with them. This study aims to explore
stakeholder relationships with their local ponds and pondscapes to better understand their interac-
tions, expectations, concerns, and perspectives, ultimately informing more effective conservation and
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management strategies. Using stakeholder storylines and the Nature Futures Framework (NFF), we
analyzed data gathered from participatory workshops in eight countries (United Kingdom, Belgium,
Germany, Denmark, Spain, Switzerland, Turkey, and Uruguay). Thematic analysis was performed to
identify key themes regarding stakeholders’ interactions, conservation expectations, climate change
concerns, and management preferences related to local ponds and pondscapes across different
countries. In addition, descriptive analysis was used to assess the different values that stakeholders
assigned to ponds, including their ecological, cultural, and socio-economic significance. Our findings
reveal a multifaceted relationship between stakeholders and pondscapes, deeply influenced by local
socio-ecological contexts, including cultural heritage, biodiversity, recreation, and climate change
concerns. Despite regional differences, stakeholders universally acknowledged the urgent need for
sustainable conservation practices, envisioning future pondscapes that are resilient to climate change,
rich in biodiversity, and capable of supporting diverse ecological and societal functions. Our study
underscores the importance of integrating diverse stakeholder perspectives into pondscape manage-
ment to foster more context-sensitive and sustainable conservation efforts that safeguard these vital
habitats worldwide.
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KEY POLICY HIGHLIGHTS

® Ponds and pondscapes are vital yet overlooked. Stakeholders across eight countries
emphasised the ecological, social, and cultural importance of ponds, but also pointed
out that these habitats remain neglected in current environmental policies.

® |ocal voices matter for effective conservation. Engaging with landowners, NGOs, farmers,
and officials revealed diverse priorities, which can inform more inclusive and locally
tailored management approaches.

e Climate change is already impacting ponds. Observations of drying, biodiversity loss, and
declining water quality align with scientific evidence, underscoring the urgency of climate-
resilient strategies.

® People want thriving, connected pond networks. Stakeholders envisioned future ponds-
capes that are biodiverse, interconnected, and integrated into planning as sustainable
water and biodiversity infrastructure.

® Policy should reflect multiple ways people value nature. Participants often expressed
overlapping ecological, cultural, and livelihood values — supporting policies that embrace
this value pluralism.
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1. Introduction

Ponds are typically defined as small water bodies ranging
from 1 m” up to approximately 2-5 hectares and can
either be permanent or seasonal, naturally occurring or
artificially constructed (Richardson et al. 2022; Vo et al.
2023). While often grouped with wetlands or lakes, ponds
possess distinctive morphological and chemical attributes
that enable them to provide a variety of ecosystem ser-
vices, including flood mitigation, water purification, and
climate resilience (Biggs et al. 2017; Hill et al. 2021;
Cuenca-Cambronero et al. 2023). Ponds are also integral
to local livelihoods and social well-being by offering
spaces for recreation (e.g. fishing, walking, birdwatching),
education, and cultural enrichment (Giampaoli et al.
2014; Sousa et al. 2016; Feng and Nassauer 2022;
Ryfisch et al. 2023).

Ponds and pondscapes — networks of ponds and their
surrounding terrestrial habitats — are increasingly recog-
nized as valuable Nature-Based Solutions (NBS), yet they
remain underutilized in environmental policies and man-
agement strategies (Boothby 1999; Hill et al. 2018;
Cuenca-Cambronero et al. 2023; Ryfisch et al. 2023).
Despite evidence showing that ponds often host greater
densities of endangered and rare species than larger water
bodies (Biggs et al. 2005, 2017; Williams et al. 2010;
Lukécs et al. 2013), smaller freshwater ecosystems tend
to be overlooked in national and international conserva-
tion frameworks (Biggs et al. 2017; Vo et al. 2023). This
oversight partly stems from the assumption that ponds
are less significant in providing Nature’s Contributions to
People (NCPs) compared to more expansive wetlands or
lakes (Hill et al. 2021; Cuenca-Cambronero et al. 2023).

Successful implementation of ponds as NBS
requires not only good ecological understanding but
also a nuanced consideration of social, political, and
economic contexts (Raymond et al. 2013; Orenstein
and Groner 2014; Eggermont et al. 2015; Scholte et al.
2015; Masao et al. 2022). Addressing these complex-
ities calls for robust stakeholder engagement in the
management of ponds and pondscapes, involving
diverse actors such as environmental NGOs, public
authorities, businesses, landowners, and local com-
munities (Calhoun et al. 2014; Ureta et al. 2021;
Cuenca-Cambronero et al. 2023). Participatory tech-
niques, such as workshops, deepen stakeholder invol-
vement, fostering collaborative learning and enabling
the exploration of alternative scenarios to address
complex issues (Rouillard et al. 2022).

A promising tool for integrating diverse stakeholder
perspectives is the Nature Futures Framework (NFF),
which was developed under the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) (IPBES 2023). The NFF conceptualizes
human - nature relationships through three broad value
perspectives: (1) Nature for Nature (NN), which focuses

on conserving nature’s intrinsic qualities and existential
values, such as biodiversity and the preservation of nat-
ural processes; (2) Nature for Society (NS), which empha-
sizes its benefits to human well-being, like climate
regulation and agricultural support; and (3) Nature as
Culture/One with Nature (NC), which underscores the
interconnectedness of humans and nature, valuing sym-
bolic species, sacred landscapes, and traditional knowl-
edge (Pereira et al. 2020; Kim et al. 2023) (Figure 1). The
NFF enables researchers and stakeholders to explore how
different cultural, ecological, and societal values intersect
and can inform future scenario development and strate-
gic planning (Kramer et al. 2023). So far, NFF has been
applied to biodiversity management, forest scenarios,
water modeling, and creative storytelling for future nar-
ratives (Lembi et al. 2020; Palacios-Abrantes et al. 2022;
Kuiper et al. 2022; Duran et al. 2023; Kramer et al. 2023;
Oostvogels et al. 2024).

In this study, our aim was to investigate how
stakeholders perceive their local ponds and ponds-
capes, specifically examining their interactions,
expectations, and concerns to gain insights that can
support more effective conservation and management
strategies. We analyzed the data gathered from parti-
cipatory stakeholder workshops conducted across
eight (United Kingdom, Belgium,
Denmark, Germany, Spain, Switzerland, Turkey,
and Uruguay) to explore how stakeholders perceive
their local ponds and pondscapes. Pond and ponds-
cape management has traditionally been influenced
by a narrow group of stakeholders (Boix et al. 2012).
As Dunn-Capper et al. (2023) highlight, the NFF can
be employed in a pluralistic manner to assess the
diverse needs and perspectives of both people and
nature. In alignment with this, we engaged stake-
holders from multiple disciplines to elicit their pre-
ferences and visions for their pondscapes. By
adopting NFF perspectives, we were able to explore
how stakeholders currently value nature and assess
the perceived impacts of existing policies and societal
attitudes across different regions.

countries

2. Materials and methods

This section outlines the participatory method uti-
lised in this study, which involved workshops as
a means of participation. Additionally, it highlights
the elicitation techniques employed for data collec-
tion and analysis.

2.1. Workshops

Under the PONDERFUL project (https://ponderful.
eu/.), stakeholder workshops were conducted in per-
son in eight countries - United Kingdom, Spain,
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Nature for Nature

Nature as Culture .

Nature for Society

Figure 1. The Nature Futures Framework captures diverse relationships between people and nature, represented by three
perspectives: Nature as Culture (blue), Nature for Society (green), and Nature for Nature (orange) (Source: Kramer et al. 2023).

Germany, Belgium, Denmark, Switzerland, Turkey,
and Uruguay - between October 2021 and
March 2022. These workshops adhered to a uniform
structure and protocols. The project seeks to integrate
ponds from three distinct bioclimatic regions, with
the Uruguayan demonstration site offering a unique
opportunity to assess the project’s framework in the
southern hemisphere (Table 1, Figures 2 and 3).
Grouping stakeholders by nationality allow us to
explore how cultural and regional contexts influ-
ence perceptions of ponds and pondscapes. While
we do not claim that these stakeholders represent
their entire country, this approach helps identify
broad trends and differences in perspectives across
regions. Comparing perceptions between countries
provides valuable insights into how diverse ecolo-
gical, social, and policy contexts shape stakeholder
views. Workshop participants were primarily com-
prised of stakeholders actively involved in decisions
regarding pondscape management, including
choices about establishing ponds, selecting pond
types, and implementing management practices.
Participants included pond landowners, govern-
ment officials, pond researchers, and representa-
tives from non-governmental organizations
(Table 2). Additionally, the stakeholders in our
study have been identified based on their roles,
responsibilities, and influence concerning pond
creation, management, and use. These roles are
categorized across several dimensions. First, stake-
holders are classified by their impact and stance on
ponds, such as whether their activities might nega-
tively impact ponds, whether they are generally
opposed to pond creation or management, or

whether they directly withdraw natural resources
from pond areas. Second, they are categorized by
their access to resources, such as their ability to
access the land where ponds are located. Third,
stakeholders are identified based on their capacity
to provide information or resources, such as offer-
ing knowledge or expertise that is critical for pond
management or obtaining financing necessary for
pond creation or management. Fourth, they are
classified by their decision-making power, such as
their ability to influence the decision to create
a pond, decide on the type of pond to be created,
or manage the pond once it is established. Finally,
stakeholders are identified by their ownership and
control over the land, including whether they own
the land where a pond is currently located or where
a pond could potentially be created. This categor-
ization likely stems from surveys, stakeholder map-
ping, or consultations with various groups,
including landowners, community members, envir-
onmental experts, and policy-makers, and helps
capture the diverse and overlapping roles that
these stakeholders play in pond management.

The workshops, lasting 4 to 6 hours, depending on
local circumstances and the COVID-19 restrictions
established by the hosting organizations, began with
an introduction to the PONDERFUL project.
Participants were introduced to the NFF triangle
concept and then invited to provide their responses
at once on paper, which enabled us to gather their
perspectives on ponds using targeted questions and
the NFF framework.

When designing the workshop process, it is essen-
tial to consider the needs and knowledge of stake-
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Figure 2. Examples of pondscapes from different countries involved in the study: (a) Schoneiche (Germany), (b) Bois de Jussy
(Switzerland), (c) Albera/Temporary Mediterranean Ponds (Spain), (d) Tamalan (Belgium), (e) Lystrup (Denmark), (f) Pinkhill

Meadows (United Kingdom), (g) Atlantic coast (Uruguay).

EUROPE

(O Stratified sampling sites
) Targeted case studies
© DEMO sites

Figure 3. Distribution of stratified sampling sites (green), targeted case studies (yellow), and DEMO sites (red) across partner
countries in Europe and CELAC (Cuenca-Cambronero et al., 2021).

significance of your pondscape within the NFF?
A large piece of paper with the NFF triangle
printed on it was displayed on the wall, and
each participant was asked to place a sticky note
at their preferred location within the triangle.

2.2. Data analysis

Stakeholder responses to our questions were
imported and coded wusing Computer-Assisted
Qualitative Data Analysis Software (CAQDAS), spe-
cifically NVivo. The data analysis employed Braun
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Table 2. (Continued).

No. of
Stakeholders

Role/Relation to Ponds

Category

Stakeholder Entity

Pondscapes

Atlantic Coast — Maldonado

Country

Use adjacent land; impact water systems.

Technical and regulatory support.

Resource Users
Government

Farmers
Ministry of Livestock, Forestry & Fisheries

14

Uruguay

(MGAP)
Ministry of Environment

State Water Works

Environmental oversight and protection.

Government

Manages watershed used for drinking water.

Government

Local regulation and environmental coordination.

Government
Scientific and agricultural research.

Municipal Managers and Policy Makers

Research

NGO
Government

National Institute for Agricultural Research
Nature Conservation NGOs

Danish EPA
Amphi Consult

Biodiversity conservation and awareness.

Oversees nature and agriculture regulation.

Lystrup — Aarhus Fyn Islands — Odense 1

Denmark

Ecological assessments and consulting services.

Consultancy

Academic monitoring and ecological strategy.
Owners of land surrounding the ponds.

Research

Aarhus University

Private Citizens

Landowners

(Source: Perrin J-A & Robin J. 2023; (Vo et al. 2023).
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and Clarke’s (2006) six-step thematic analysis pro-
cess, which involves: (1) familiarizing oneself with
the data, (2) generating initial codes, (3) searching
for themes, (4) reviewing themes, (5) defining and
naming themes, and (6) producing the final results.

Our research study follows a qualitative method
(generally inductive) of analysis that aligns with the
interpretivism (constructivism) epistemology and sub-
jectivism ontology. Themes or patterns in the data can
be identified and analyzed through an inductive or
‘bottom-up’ approach (Frith and Gleeson 2004) or
a theoretical deductive or ‘top-down’ approach
(Boyatzis 1998; Hayes 2013). It is crucial to note that
researchers cannot completely detach themselves from
their epistemological and theoretical commitments,
meaning that the data has not been coded in an
epistemological vacuum (Braun and Clarke 2006).
We adopted a hybrid approach of deduction and
induction (Yukhymenko et al. 2014), where categories
were developed based on predefined criteria based on
the four questions asked, i.e. how do they interact with
the pondscape, how climate change might affect the
pondscape, what are their perspectives on the conser-
vation efforts in their pondscapes, and how do they
envision the near future of the pondscape. Themes
were then inductively produced by grouping similar
codes.

Coding, which involves systematically categorizing
segments of text from interview transcripts to identify
key themes and patterns (Stolz and Ozolin$ 2018),
was facilitated by NVivo. NVivo supports the devel-
opment of codes, themes, and categories and is
advantageous for coding, theory building, and data
analysis, enhancing the understanding of research
problems (DeNardo and Lopez Levers 2002; Bazeley
and Jackson 2013). The primary benefit of NVivo is
its ability to replace the traditional paper and pen
technique with efficient data management and analy-
sis tools.

In the initial analysis stage, the storyline tran-
scripts were read line by line to create codes by
categorizing text segments and identifying key
themes and patterns. These codes were then grouped
into themes, which were subsequently organized into
predefined categories (Figure 4).

It is essential to highlight that 10 of the 95 stake-
holder narratives we received were omitted from the
analysis because their responses were unrelated to the
research questions posed to them.

Evaluation of the NFF perspectives employed
a deductive approach, categorizing stakeholders by
nationality to compare perceptions across countries.
This method integrates cultural, social, political, and
ecological contexts, ensuring the inclusion of diverse
perspectives. However, limitations in stakeholder and
pond selection necessitate a cautious interpretation of
the results. Cross-country comparisons highlight
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shared challenges, successful practices, and distinct
needs, fostering mutual learning and informing regio-
nal or global strategies. While the findings offer pre-
liminary insights into alignment with NFF principles,
they should be regarded as exploratory rather than
conclusive due to data constraints.

3. Results
3.1. Stakeholder storyline analysis

The thematic analysis of stakeholder responses from
eight countries - Spain, Belgium, Germany,
Switzerland, Uruguay, Turkey, Denmark, and the
United Kingdom - revealed diverse interactions, expec-
tations, and perceptions of pondscapes (Table 3). Below,
we summarise the stakeholder narratives for our guiding
questions. Additional details about stakeholder responses
can be found in the supplementary material.

3.1.1. What interactions do stakeholders have with
the pondscape?

Stakeholders across the case studies reported
a diversity of interactions with their local pondscapes,
ranging from professional engagement to personal lei-
sure, and in some instances, very limited contact.
Many participants interact with pondscapes as part of
their professional or work-related activities. For exam-
ple, a stakeholder from Spain explained, T have to visit
several ponds regularly for my job, so I know them well’.
Similarly, in Uruguay, some stakeholders (particularly
those in agriculture) rely on ponds for practical pur-
poses, such as watering livestock or crops, integrating
ponds into their agricultural and production use of the
landscape. One Uruguayan farmer noted that the pond
on his property is ‘essential for our cattle, especially in
the dry season’. These examples highlight how, for

certain stakeholders, pondscapes are an important
facet of their work and livelihood.

At the same time, personal and recreational inter-
actions with pondscapes are common. In several
European contexts (e.g. Denmark and the UK), stake-
holders described ponds as valued spaces for leisure.
A participant from the UK shared, ‘My family often
spends Sunday afternoons at the pond - it’s a peaceful
escape for us’. Such leisure-oriented use of ponds-
capes — walking, picnicking, nature-watching — under-
scores the pond’s role in everyday quality of life. In
some cases, the cultural or historical significance of
ponds further enriches this personal connection. For
instance, stakeholders in Belgium pointed out that
certain ponds have been part of the community for
generations, making them local heritage sites that peo-
ple feel attached to beyond their recreational use.

On the other hand, a few stakeholders have mini-
mal interaction with nearby pondscapes. Even in
regions dotted with ponds, not everyone engages
with these features. As one Spanish interviewee
admitted, T don’t really use the ponds at all’. Such
lack of interaction was often attributed either to lim-
ited public access or simply to the pondscape not
being part of one’s routine or interests. These cases
serve as a reminder that stakeholder engagement with
pondscapes can be uneven - while some individuals
are deeply involved either professionally or personally,
others remain distant from these natural resources.

3.1.2. How might climate change affect the
pondscape?

Thematic analysis of stakeholder narratives revealed
that climate change is perceived to impact ponds-
capes through increasing water-related stress, such
as shorter hydroperiods, prolonged droughts, and
declining water availability, as well as through esca-
lating ecological consequences, including biodiversity

Formatting and
cleaning the
transcript

Familiarization
with data

Importing
transcripts into
NVivo

!

Creating codes
after line-by-line
reading

Grouping similar
codes into
themes

Grouping themes
into predefined
categories

Report writing in
MS Office

Figure 4. Thematic analysis in NVivo flowchart.
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Table 3. The thematic analysis of stakeholder interactions, expectations, concerns, and perspectives regarding ponds and
pondscapes across various countries.

Country Category Theme
Spain How do they interact with the pondscape? Professional Interaction
Personal and Leisure Interaction
Minimal Interaction
Work-Related Interaction
How might climate change affect it? Shorter Hydroperiods and Water Scarcity
Ecological Impact and Adaptation
Belgium How do they interact with the pondscape? Biodiversity Conservation
Cultural and Historical Significance
Recreational and Educational Use
How might climate change affect pondscape? Increased Frequency and Severity of Droughts
Landscape Fragmentation and Urbanization
Changes in Water Quality and Ecosystem Functionality
Management and Financial Costs
What are stakeholder perspectives on the conservation efforts in their ~ Conservation and Management Challenges
pondscapes? Public Engagement and Historical Significance
Future Preparedness and Ecological Enhancement
Complexity and Multifunctionality of Pondscapes
How would they like the pondscape to look in the near future? Water Management and Climate Resilience
Connectivity and Biodiversity
Germany How do they interact with the pondscape? Recreational and Educational Use
Conservation and Restoration Projects
How might climate change affect it? Water Management Challenges
What are stakeholder perspectives on the conservation efforts in their ~ Water Management and Infrastructure
pondscapes? Environmental Concerns and Conservation
Public Awareness and Education
How they would like the pondscape to look like in the future? Water Management and Retention
Balancing Conservation and Recreation
Policy and Landscape Planning
Uruguay How do they interact with the pondscape? Professional and Educational Engagement
Agricultural and Production Use
Biodiversity and Recreational Value
How might climate change affect pondscape? Water Quality and Eutrophication
Water Availability and Management
Ecosystem and Biodiversity Impact
What are stakeholder perspectives on the conservation efforts in their ~ Ecosystem Services and Biodiversity
pondscapes? Agricultural and Production Role
Management and Environmental Concerns
How would they like the pondscape to look in the future? Improved Management and Oversizing
Sustainable Integration and Ecological Considerations
Turkey How do they interact with the pondscape? Ecological and Environmental Interaction
Personal and Recreational Interaction
Policy and Management Interaction
How might climate change affect pondscape? Ecological Disruption
Hydrological Changes
What are stakeholder perspectives on the conservation efforts in their ~ Protection and Awareness
pondscapes? Environmental Challenges
Denmark How do they interact with the pondscape? Recreational and Personal Enjoyment
Professional and Ecological Monitoring
Ecological Awareness and Urban Planning
How might climate change affect pondscape? Changes in Pond Dynamics and Hydrology
Impact on Biodiversity and Ecosystem Services
Emissions and Environmental Impact
What are stakeholder perspectives on the conservation efforts in their ~ Concerns About Biodiversity and Ecosystem Health
pondscapes? Importance of Pond Management and Conservation
Role of Ponds in Environmental and Ecological Stability
How would they like the pondscape to look in the future? Expansion and Increase of Pondscapes
Enhancing Biodiversity and Natural Beauty
United How do they interact with the pondscape? Leisure and Personal Enjoyment
Kingdom Ecological and Conservation Efforts
Historical and Cultural Significance
How might climate change affect pondscape? Impact on Pond Conditions and Management
Alteration of Ecosystem Dynamics
Specific Vulnerabilities of Ponds
Switzerland How do they interact with the pondscape? Professional and Conservation Activities

How might climate change affect pondscape?

What are stakeholder perspectives on the conservation efforts in their
pondscapes?

Personal and Recreational Use

Advocacy and Policy Development
Environmental and Ecological Changes

Reduced Human-Nature Interaction

Monitoring and Long-Term Planning
Conservation and Environmental Management
Personal Connection and Aesthetic Appreciation
Public Use and Biodiversity Conflict

Agricultural and Natural Balance
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loss, disruption of ecosystem functioning, and
a growing need for adaptive management and
restoration. A unifying theme was the expectation of
more frequent and intense droughts, leading to shorter
hydroperiods and water scarcity in ponds. In Spain,
for example, participants have already observed
ponds drying up earlier in the season. As one
Spanish stakeholder recalled, Last summer the pond
completely dried out by August, which never used to
happen before’. Such experiences fuel worries that
rising temperatures and altered rainfall patterns will
threaten the very ponds.
Stakeholders in Belgium and Turkey likewise men-
tioned hydrological changes, noting that prolonged
dry spells and irregular rainfall could drastically alter
pond dynamics.

Another prevalent concern is the effect of climate
change on water quality and ecosystem health. In
Uruguay, where ponds play a role in agriculture,
a stakeholder explained that hotter temperatures
and prolonged low water levels are causing issues
like algal blooms and eutrophication: ‘When water
levels drop and heat rises, the pond just turns green
with algae’. This deterioration of water quality is seen
as a threat to both agricultural use and biodiversity.
Similarly, stakeholders in Denmark and the UK
emphasized the impact on biodiversity and ecosystem
functionality - as ponds shrink or suffer from poor
water quality, they can no longer support the same
plant and animal life. There is a fear that some
species unique to these pond ecosystems will decline
or disappear if conditions continue to worsen.

Across the case studies, stakeholders also high-
lighted management and adaptation challenges in
the face of climate change. Many voiced uncertainty
about how to maintain ponds under changing condi-
tions. For instance, a conservation manager in
Switzerland stressed that without proactive measures,
traditional pond management may no longer suffice:
If we don’t start planning for these changes now,
many ponds could be lost in the next decades’.
Others mentioned the rising financial and logistical
costs of upkeep, such as needing to deepen ponds or
create shade to counteract evaporation. This indicates
a growing recognition that climate change will not
only impact the ecology of pondscapes but also
demand new strategies and resources to preserve
them.

existence of some

3.1.3. What are stakeholder perspectives on the
conservation efforts in their pondscapes?
Stakeholders’ views on current conservation and
management efforts in their pondscapes revealed
both appreciation for ongoing initiatives and frustra-
tion at various challenges. In several countries, parti-
cipants acknowledged that protecting pondscapes is

important, but it is also challenging. A common sen-
timent was that current efforts suffer from resource
and coordination challenges. For example, one
Belgian stakeholder lamented the limited support
for pond conservation, stating, There’s just not
enough funding or personnel to maintain all our
ponds properly’. Such management challenges -
including insufficient funds, patchy oversight, and
lack of clear responsibility — were noted as hindrances
to effective conservation in multiple contexts (e.g.
Spain, Belgium, Uruguay).

Another theme in stakeholders’ perspectives is the
need for greater public awareness and engagement in
pondscape conservation. Especially in Germany and
Turkey, participants felt that local communities are
not sufficiently involved or informed. As a German
interviewee observed, ‘Many people around here still
don’t realize how important these ponds are. We need
better education and outreach’. This view reflects
a broader concern that without public support, con-
servation efforts may falter. In some cases, stake-
holders pointed to successful community-based
initiatives (such as local cleanup days or educational
programs) as models to build on, underscoring that
increasing public engagement is both a challenge and
a priority.

Stakeholders also discussed the complex trade-offs
and conflicts inherent in pondscape management.
Because pondscapes serve multiple functions (ecolo-
gical, recreational, agricultural), conservation efforts
must navigate competing interests. In Switzerland, for
instance, a conservation volunteer described tensions
between recreational use and biodiversity goals: ‘On
nice weekends the ponds are full of visitors, which is
great, but it disturbs the wildlife - it’s a real balancing
act for us’. Similarly, in Uruguay, stakeholders noted
that farmers’ reliance on ponds for irrigation or live-
stock can conflict with ecological conservation objec-
tives. Despite these challenges, many participants
expressed a strong personal and cultural connection
to their pondscapes, which fuels their commitment to
conservation. A Belgian resident, reflecting on
a historic local pond, said, ‘This pond has been part
of our community for centuries. We feel it’s our duty to
protect it for future generations’. Such personal attach-
ment and sense of stewardship were often cited as
motivators to overcome the obstacles facing ponds-
cape conservation efforts.

3.1.4. How would they like the pondscape to look
in the near future?

When asked about their vision for the future, stake-
holders across the countries shared aspirations for
healthier, more resilient pondscapes that serve both
people and nature. A recurring hope was to see
pondscapes that are better managed and climate-
resilient. Participants in Belgium and Germany, for



example, envisioned improvements in water manage-
ment to ensure ponds retain water year-round despite
climate pressures. One German water manager
expressed optimism, saying ‘We can design ponds to
hold water longer - in the future I want our ponds to
withstand summer droughts’. Alongside climate resi-
lience, stakeholders frequently mentioned the desire
for enhanced biodiversity. They imagined future
ponds teeming with plant and animal life, more so
than today. Td love to see the pond full of frogs,
dragonflies, birds - just alive and thriving, said
a nature enthusiast from Denmark, encapsulating
the widespread wish to restore and boost pond
biodiversity.

Another common future vision is the expansion
and connectivity of pondscapes. Rather than having
isolated pockets of water, stakeholders in countries
like Denmark and Uruguay suggested creating net-
works of ponds. In Denmark, a respondent argued
for establishing additional ponds and even reconnect-
ing wetlands, noting that ‘more ponds in the landscape
would increase its beauty and help wildlife move
around’. This idea of connectivity ties into the con-
cept of pondscapes as part of green infrastructure and
ecological networks, ensuring that species can dis-
perse and ecosystems remain robust. Stakeholders
also mentioned integrating pondscapes into urban
and regional planning. For instance, some UK and
Swiss participants hoped that local authorities would
prioritize ponds in development plans - preserving
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existing ponds and even constructing new ones as
natural water retention features and community
amenities.

Overall, stakeholders’ future aspirations combine
practical measures with idealistic goals: they want
pondscapes that are sustainable, multi-functional,
and valued by society. Whether it is through better
management, community involvement, or policy sup-
port, there was a clear call among participants for
actions that would realize the vision of vibrant ponds-
capes in the near future. As one Uruguayan stake-
holder succinctly put it, ‘Our pondscape could be
a centerpiece of the community — productive, sustain-
able, and beautiful - if we care for it the right way’.
This forward-looking optimism, tempered with calls
for concrete improvements, underscores the strong
connection people have with their pondscapes and
their desire to see them thrive for years to come.

3.2. How do stakeholders perceive their
pondscape through the prism of the NFF triangle?

Our analysis of the NFF triangles revealed a notable
difference in the perspectives among stakeholders
from European countries (Belgium, Spain,
Denmark, Switzerland, Germany, and United
Kingdom) compared to those from non-European
countries (Uruguay and Turkey) (Figure 5).
European stakeholders predominantly emphasized
the intrinsic value of nature (i.e. Nature for

Switzerland Turkey

Uruguay

Figure 5. Nature Futures Framework diagrams with stakeholder preferences for each country.



12 (& P.RASHIDI ET AL.

Nature), as reflected in their focus on biodiversity,
conservation, and ecological health. Their narratives
support this intrinsic valuation, highlighting activ-
ities such as professional conservation, water man-
agement, and ecological monitoring. However, in
Uruguay and Turkey, the stated values shift toward
‘Nature for Society’, emphasizing the practical bene-
fits of pondscapes, such as their contributions to
agriculture, water availability, and human well-
being. These societal-focused values are mirrored in
the narratives that prioritize the functional roles of
ponds over purely ecological considerations.
Interestingly, the ‘Nature as Culture’ perspective
remains largely absent from stakeholders’ stated
values but does appear indirectly in narratives that
touch upon cultural, historical, and recreational
engagements, especially in countries like Belgium
and United Kingdom. This discrepancy suggests
that while stakeholders articulate clear preferences
within the NFF framework, their narratives reveal
a more nuanced and overlapping interplay of values
shaped by their socio-ecological contexts.

4. Discussion
4.1. Stakeholder narratives

Our findings illustrate that stakeholder perspectives
on pondscapes are highly context-dependent and
shaped by local socio-ecological conditions. Across
the eight countries, participants emphasised differ-
ent aspects of ponds - from biodiversity and
recreation to agriculture and cultural heritage -
reflecting how local experiences and needs influ-
ence what people value in these ecosystems. This
diversity of viewpoints underscores the importance
of tailoring pond management strategies to regional
contexts, rather than adopting a one-size-fits-all
approach. Indeed, previous research has shown
that people value ecosystem services differently
depending on their cultural and environmental
contexts (Paletto et al. 2014). A given benefit (e.g.
water supply or biodiversity) may be prioritised in
one community but not in another, due to varia-
tions in local ecology, livelihoods, and cultural
values (Paletto et al. 2014). Recognising these dif-
ferences and integrating local knowledge into con-
servation planning can increase public buy-in and
reduce conflicts (Paletto et al. 2014).

Our application of a cross-national narrative
methodology - a relatively underutilized approach
in pondscape research - offers a methodological
advance by highlighting how conservation priorities
are shaped through lived experience rather than pre-
defined categories. This approach uncovered both
shared themes and local specificities in stakeholder
perspectives, reinforcing the need for context-

sensitive conservation planning (Sayer et al. 2012;
Perrone et al. 2023). A key point of convergence
across narratives was the urgent need to protect
ponds, which emerged as a powerful shared concern.
Such consensus is more than symbolic; it provides
a practical basis for initiating collaborative action.
When a common vision is clearly articulated and
embedded into planning processes, participatory gov-
ernance tends to yield more equitable and effective
outcomes (Perrone et al. 2023). The widespread
acknowledgement of ponds’ ecological and social
value in our study suggests strong potential for build-
ing coalitions among diverse stakeholders. Notably,
stakeholders moved beyond general calls for coopera-
tion to propose specific, actionable initiatives such as
citizen science schemes, volunteer monitoring, and
local stewardship groups (see Results). These grass-
roots strategies are consistent with broader findings
that bottom-up participation enhances both data
robustness and stakeholder engagement (Eggermont
et al. 2015; Cuenca-Cambronero et al. 2023). Such
practices also resonate with participatory governance
models that emphasize co-production, iterative learn-
ing, and mutual accountability as pillars of long-term
sustainability (Reed 2008; Shirk et al. 2012). Our
findings thus lend empirical support to calls for
socio-ecological integration in freshwater manage-
ment, demonstrating how stakeholder participation
can be effectively translated into operational
structures.

Another prominent theme in the narratives is con-
cern about the impacts of climate change on ponds-
capes. Stakeholders from different countries
described observable changes and future threats,
including water scarcity, extended droughts, biodi-
versity loss, and habitat degradation. These on-the-
ground observations are consistent with scientific
studies predicting that small water bodies will face
heightened stress under climate change (Gozlan et al.
2019; Oertli and Parris 2019; Meerhoff et al. 2022).
For example, Oertli and Parris (2019) have documen-
ted shifts in pond hydrology and ecology in response
to changing precipitation patterns. Stakeholders in
our workshops expressed many of the same concerns
highlighted by scientists, such as changes in species
composition and more frequent drought events. This
congruence between local knowledge and academic
research is significant. It suggests that stakeholder
perceptions can serve as early warnings of ecological
change and should be taken seriously in environmen-
tal planning and management. Local users often
notice subtle changes, such as fewer amphibians or
lower water levels, that may precede formal scientific
assessments. By validating these concerns against the
literature, we demonstrate that stakeholder input is
not merely anecdotal but aligns with broader evi-
dence of climate threats to freshwater ecosystems.



Proactively  incorporating  stakeholder-identified
issues (e.g. establishing drought-resilient pond
designs or biodiversity monitoring programs) could
enhance climate adaptation strategies for pondscapes.
Moreover, the strong community attachment to
ponds - several participants spoke of ponds as part
of their cultural heritage and identity - can be
a powerful motivator for climate action. Individuals
who feel a personal connection to their local envir-
onment are more likely to support and participate in
conservation measures (Cuenca-Cambronero et al.
2023). Our discussion, therefore, highlights that brid-
ging scientific findings with stakeholder experiences
can lead to more robust, community-supported
responses to climate change at the pondscape level.
Importantly, the narratives revealed not just chal-
lenges but also a shared aspirational vision for the
future of pondscapes. Stakeholders across countries
imagined futures where ponds are healthier, more
connected, and resilient - in essence, pond networks
that simultaneously support biodiversity and human
well-being. They spoke of restoring ‘ghost ponds’
and creating new ponds, improving water quality
and retention, and enhancing habitat connectivity
(see Results). Such visions resonate with the concept
of pondscapes as nature-based solutions, which has
gained attention in recent literature (Alderton et al.
2017; Staccione et al. 2021; Cuenca-Cambronero
et al. 2023; Sayer et al. 2023). Ponds and pond net-
works are increasingly seen as cost-effective natural
solutions for climate adaptation, water regulation,
and biodiversity conservation (Cuenca-Cambronero
et al. 2023). Yet, as recent reviews note, ponds
remain underutilized in policy and planning, often
overshadowed by larger wetlands (Cuenca-
Cambronero et al. 2023). By voicing desires for
more ponds and better-managed ponds, stake-
holders in our study are effectively advocating for
greater adoption of pond Nature-based Solutions
(NBS). They identified both opportunities and
obstacles for this: for instance, the idea of integrat-
ing ponds into urban plans and agricultural land-
scapes for multifunctional benefits, versus the reality
of limited funding and awareness. This aligns with
Cuenca-Cambronero et al. (2023), who emphasised
that while ponds can deliver a wide range of
Nature’s Contributions to People (from flood miti-
gation to recreation), an enabling social and policy
context is needed to realise their full potential
(Cuenca-Cambronero et al. 2023). Our study con-
tributes to this discussion by providing on-ground
evidence of public interest in such NBS approaches.
The novel contribution here is that we capture
a demand signal from stakeholders themselves for
improving and expanding pondscapes, rather than
this agenda being driven only by scientists or policy-
makers. This underscores the value of engaging
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communities in envisioning positive environmental
futures. Their buy-in and ideas can significantly
shape the feasibility of implementing NBS at the
local level.

4.2. NFF triangle analysis

Applying the Nature Futures Framework (NFF),
which aims to capture multiple ways people relate
to nature (Lembi et al. 2020; Pereira et al. 2020;
Kuiper et al. 2022; Duréan et al. 2023; IPBES 2023;
Kramer et al. 2023; Oostvogels et al. 2024), in our
analysis allowed us to systematically compare how
stakeholders in different regions value nature in
their pondscapes. This cross-cultural values assess-
ment is one of the first of its kind for small water
bodies, yielding insights that both corroborate and
extend prior research. Consistent with Vo et al
(2023), we found a clear dichotomy between the
priorities of European and Uruguayan stakeholders.
European participants predominantly endorsed
‘Nature for Nature’ values, emphasizing biodiversity
conservation and the intrinsic worth of ponds as
habitats. This corresponds to Vo et al’.s finding that,
in European sites, ecological and biodiversity benefits
(e.g. habitat provision) were ranked highest by stake-
holders (Vo et al. 2023). It reflects a conservation
ethos also noted in broader European conservation
policy, where protecting biodiversity for its own sake
is a key objective. By contrast, stakeholders in
Uruguay placed more weight on ‘Nature for Society’
values, focusing on utilitarian benefits like water sup-
ply for livestock and agriculture. Vo et al. (2023)
similarly reported that Uruguayan pond users prior-
itize provisioning services (e.g. water for farming)
above biodiversity. This divergence is understandable
given context: many Uruguayan ponds are man-made
and embedded in agricultural settings, so their value
is often judged by their direct contributions to liveli-
hoods. Our study thus reinforces the influence of
socio-economic context on environmental values:
regions where ponds are critical for human use natu-
rally see higher anthropocentric valuation, whereas
regions with stronger conservation cultures favour
intrinsic natural values (Vo et al. 2023). Recognizing
this pattern is important for managers and policy-
makers. It suggests that conservation messages and
interventions should be framed differently depending
on the audience - for instance, highlighting biodiver-
sity and heritage in Europe, versus emphasizing sus-
tainable use and co-benefits in Uruguay - to align
with what stakeholders care about.

Interestingly, our results for Turkey deviated from
the above pattern, offering a novel insight. Unlike
Vo et al. (2023), who grouped Turkish sites with the
European trend of favouring ecological values, our
Turkish stakeholders leaned more towards Nature



14 P. RASHIDI ET AL.

for Society considerations. In other words, Turkish
participants in our workshops assigned relatively
greater importance to the human-use aspects of
ponds than expected from previous studies. This
discrepancy may be due to methodological differ-
ences - we used narrative-based NFF positioning,
whereas Vo et al. employed an Analytic Hierarchy
Process (AHP) survey. It reflects how the framing of
questions and the methods used influenced the
responses. The key point is that there is no universal
hierarchy of values; even within the same broad
cultural sphere, local factors or approach variations
can shift stakeholders’ value orientations. This find-
ing underscores a broader lesson echoed in scenario
planning literature: diverse landscapes and commu-
nities will require multiple visions and pathways for
sustainable interactions between nature and people
(Harméckova et al. 2022). One framework or value
set cannot simply be transplanted everywhere
(Harmackova et al. 2023). Harmackova et al. (2025)
and Lazurko (2023) emphasise that scenario pro-
cesses must be co-designed with diverse stakeholders
to reflect plural value perspectives and maintain
relevance across sociocultural contexts. Their find-
ings highlight how the composition of scenario
teams influences which values are represented,
underscoring the importance of inclusive and parti-
cipatory approaches. Our evidence from Turkey
exemplifies that need - it reminds practitioners
that they should verify assumptions about stake-
holder values through direct engagement, rather
than relying solely on regional generalisations.

The NFF analysis also revealed how stakeholders
negotiate trade-offs among value perspectives.
Notably, several participants positioned themselves
between the pure corners of the NFF triangle, indi-
cating an appreciation for multiple value domains.
For example, some European stakeholders, while pri-
marily conservation-oriented, also acknowledged the
cultural and social values of ponds. Likewise, a few
Uruguay participants balanced utilitarian views with
concerns for biodiversity. Such overlapping positions
suggest that stakeholders are capable of embracing
value pluralism - they do not see ecological and
social values as mutually exclusive, but rather seek
a balance. This resonates with recent discussions in
the literature that call for integrating a broader range
of values in environmental decision-making. Global
assessments (e.g. the IPBES Values Assessment) have
highlighted that current policies undervalue certain
types of nature’s contributions (especially cultural
and relational values). In response, the IPBES recom-
mends adopting more inclusive valuation frameworks
to improve sustainability outcomes. However, while
the assessment emphasises the need for integrating
a broader range of values, research on effective

strategies to achieve this balance is still in its early
stages (Harmackova et al. 2023; Horcea-Milcu et al.
2023).

Our findings provide a practical example: commu-
nity members themselves often hold mixed values
and may be open to strategies that deliver multiple
benefits. For instance, a stakeholder who values
a pond for both its bird habitat (Nature for Nature)
and as a community gathering spot (Nature as
Culture) would likely support a conservation plan
that combines habitat restoration with recreational
access. Engaging stakeholders in dialogue using fra-
meworks like NFF can make these trade-offs explicit
and facilitate mutual understanding. It encourages
stakeholders to articulate why they care about nature
and to see where others are coming from. We
observed that Nature as Culture - values related to
spiritual, identity, or heritage connections with nat-
ure — seldom appeared in isolation in our study. No
participant identified exclusively with Nature as
Culture; those who valued it also concurrently valued
nature’s ecological or utilitarian aspects. This echoes
findings by Mansur et al. (2022) in urban ecosystem
scenarios, where cultural values tended to co-occur
with other priorities rather than stand alone. It sug-
gests that while cultural connections to ponds are
present (e.g. traditional uses, aesthetic enjoyment),
they are often intertwined with either conservation
or practical use values. The co-occurrence of values
observed in our study supports the view that value
perspectives are not mutually exclusive - a key fea-
ture of the Nature Futures Framework (Kim et al.
2023). This strengthens the argument for employing
futures-oriented methods, which can help surface and
disentangle relational or culturally embedded values
that may remain implicit or sidelined in conventional
assessments (Murali et al. 2024).

Crucially, following a call by IPBES plenary to
‘discuss the opportunities and limits of, as well as
test, as appropriate, the NFF' (Decision IPBES-9/1),
our use of the NFF with stakeholders demonstrates
the framework’s practical utility in a participatory
setting. The NFF was originally developed to enrich
global scenario modelling with diverse value perspec-
tives, and it has been applied in expert-driven con-
texts like continental-scale scenario planning
(D’Alessio et al. 2025). Our study is among the first
to operationalise the NFF at a local community level,
particularly in the context of freshwater ecosystems,
using it as a conversation tool for stakeholders to
express their values. We show that even non-expert
participants can grasp the NFF’s value categories and
use them to reflect on their relationship with nature
(after brief explanation and support during the work-
shops). The outcome - a visual ‘values map’ of each
group - enabled a transparent discussion of why



certain values dominate in some contexts. This is
a compelling example of bridging global frameworks
with local knowledge. It illustrates how abstract con-
cepts, such as ‘Nature for Nature vs. Nature for
Society’, can be made tangible and relevant to local
stakeholders, thereby fostering deeper engagement in
scenario thinking. In line with Palacios-Abrantes
et al. (2022), who advocated the NFF as a tool for
adaptive decision-making under climate change, we
found that the framework indeed spurred stake-
holders to consider alternative futures and the value
trade-offs those futures entail. By grounding future
visions in explicit value choices, communities can
better debate and decide on their preferred pathways.
In short, our application of the NFF showcases its
versatility: beyond theoretical scenario exercises, it
can serve as a participatory planning aid to capture
and reconcile stakeholder values in real-world con-
servation settings.

4.3. Study limitations and future research

While our study provides rich insights, it also has
limitations that suggest caution in interpretation and
avenues for future work. First, our research design
did not control for specific pond characteristics -
participants were reflecting on their local pondscapes,
which vary widely (natural vs. artificial ponds, urban
vs. rural settings, etc.). This heterogeneity is both
a strength (capturing real-world diversity) and
a limitation, as it prevents direct, standardised com-
parisons. Future studies could select more uniform
case studies or stratify by pond type to see if certain
patterns (e.g. value orientations) hold constant when
ecological differences are minimised. Similarly, we
had a broad mix of stakeholder types (from officials
to farmers to NGO volunteers) in each country, and
we did not segregate responses by demographic fac-
tors such as age, gender, or profession. It is possible
that within a single country or community, different
stakeholder sub-groups have divergent perspectives
that our aggregate analysis might mask. For instance,
a local business owner and a member of
a conservation NGO might both be ‘stakeholders’ in
the same pondscape, but value it very differently.
A more fine-grained analysis by stakeholder category
or social background could reveal intra-community
conflicts or synergies that are important for manage-
ment. Including under-represented voices is also cri-
tical - despite our efforts at inclusivity, some
perspectives (e.g. youth or Indigenous viewpoints)
may be missing or under-sampled. Ensuring a truly
representative  stakeholder  sample  remains
a challenge for follow-up research and participatory
projects.

Another consideration is the workshop format and
dynamics. We employed a participatory storytelling
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approach, incorporating group discussions, which
can introduce biases such as peer influence or reluc-
tance to express minority opinions. The interactive
process, while valuable for exchanging ideas, means
that some individual nuances might be lost in the
pursuit of consensus or due to time constraints. In
our case, participants could adjust their NFF triangle
positions after discussion, leading to more considered
final responses. However, doing so in public (with
sticky notes on a board) might have caused some
to second-guess or moderate their true feelings.
Future research could combine our approach with
confidential surveys or one-on-one interviews to ver-
ify whether the group outputs align with private
individual views. Additionally, our study was cross-
sectional — a snapshot in time. Stakeholder attitudes
can change, especially if management interventions
or major environmental shifts occur. A longitudinal
study tracking the same communities could explore
how implementing some of the stakeholders’ recom-
mended actions (e.g. creating new ponds, conducting
education campaigns) might influence perceptions
and values over time.

Despite these caveats, we suggest that what some
might call ‘biases’ in stakeholder perspectives are,
in fact, valuable local knowledge. Stakeholders
inevitably focus on issues most relevant to them -
a farmer might concentrate on water availability,
a birdwatcher on species sightings — but these
focuses highlight what each group considers most
urgent or worth caring about. Instead of seeing
such partiality as a problem, researchers and deci-
sion-makers can use it as insight. Local priorities,
even if limited, point to opportunities for engage-
ment and policy development. Our multinational
approach demonstrates that combining these local
insights can create a mosaic of strategies: one com-
munity’s solution (e.g. Belgium’s community pond
clean-up days) could inspire others; another’s chal-
lenge (e.g. Uruguay’s pond usage conflicts) serves
as a warning to be discussed elsewhere. Embracing
stakeholder stories enriches the evidence base with
lived experiences, supporting the growing realisa-
tion that successful ecosystem management must
combine scientific data with social knowledge and
values (Han and Luo 2024). We thus recommend
that future research and practice continue in this
transdisciplinary spirit. For example, first, it is
worth noting that the NFF exclusively addresses
perspectives related to nature values and doesn’t
encompass other individual and societal values,
such as those linked to social justice, economic
development, or technological solutions to environ-
mental challenges, as highlighted by Blair et al.
(2023). These additional dimensions could be
incorporated into the NFF, transforming it from
a triangle with three nature value perspectives
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into a polygon with multiple dimensions
(Alexander et al. 2023). Secondly, integrating sta-
keholder-driven scenarios with quantitative models
could be a fruitful path. Co-creating models where
stakeholders’ visions adjust parameters or manage-
ment options would marry qualitative and quanti-
tative foresight, potentially yielding more robust
and accepted conservation plans.

In conclusion to the discussion, our study’s novelty
lies in its fusion of methods and scales - operationalis-
ing a globally informed framework - the NFF - through
intimate engagement with local stakeholders across
multiple countries, demonstrating its potential for com-
parative application in freshwater social-ecological sys-
tems. It allowed us to unveil patterns (and exceptions)
in how people relate to pond ecosystems, providing
actionable knowledge for the community of practice
working on nature-based solutions and participatory
conservation. Our work demonstrates that stakeholders
are not merely passive beneficiaries of ecosystem ser-
vices but active narrators shaping the future of their
landscapes. We hope these insights will guide both local
pond restoration projects and international efforts
(such as the EU Biodiversity Strategy and scenarios for
IPBES) by emphasising that context is important — and
that within each pond’s story, the people who know and
care for it are essential authors.

5. Conclusion

Using the stakeholder’s storyline and the Nature
Futures Framework (NFF), we examined how stake-
holders interact with, value, and perceive local
ponds and pondscapes. This study highlights the
diverse values, priorities, and concerns associated
with ponds across different countries, emphasizing
the necessity of tailored management strategies that
address stakeholders’ specific needs and preferences.
Our findings underscore the importance of robust
stakeholder participation in the sustainable manage-
ment and conservation of ponds and pondscapes.
This involves continuous ecosystem monitoring,
public awareness campaigns, and initiatives to con-
serve biodiversity, enhance ecosystem services, and
improve community well-being. Importantly, this
research also demonstrates the practical applicability
of the NFF, showcasing its potential as a tool for
exploring present-day nature values and informing
future conservation planning.
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