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"< chool of Architecture There is considerable desire for climate action in Ireland, yet in practice it may not be
Planning and Environmental seen as relatable, actionable or relevant to the reality of people’s lives. Ripple: Mak-

EO'LC'X U‘”‘T’efzity College Dublin, ing Connections between Water and Climate Change in our Towns, funded by Creative
uplin, Irefan

2 School of Civil Engineering, Irelano!, almeq to co-create a novel approach to the design of climate-resilient green
University College Dublin, space in an Irish town, and develop tools that could be scaled up and out across pro-
Dublin, Ireland jects and communities. The transdisciplinary team brought together skills from sci-

ence, spatial design and the visual arts in a tangible way to demonstrate how local
action can have a positive impact on climate adaptation in Irish towns, and provide
communities with agency to transition to a more resilient future. The project sought
to put people and communities at the heart of the design process through six public
workshops, delivered through storytelling, co-design, making, and evaluation stages.
Sixteen prospective ideas, that responded to a collaborative mapping of challenges
relating to water, were co-designed and voted upon. The preferred idea, implemented
in the third stage of the project, is a climate friendly, intergenerational amenity space
and haven for wildlife, that slows rainwater runoff. A participatory Ripple Effect Map-
ping process was used to evaluate the project. This highlighted the need to build
trust, use clear and consistent communication, avoid pre-conceived solutions, embed
communities’deep understanding of place, respect diverse opinions that coexist
within communities, and deliver a tangible return on investment, if communities are
to adopt nature based solutions for climate resilience.

Highlights

1. Co-production of climate resilient spaces can foster local agency to address cli-
mate change.

2. Transdisciplinary teams working with communities can achieve more positive
and lasting results than actors within a single discipline.

3. Building trust is an important element of co-production and requires adequate
time and focus to achieve lasting impact.
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4. Methods of co-production adapted to place and replicated at scale can contribute
to climate adaptation.

Keywords: Co-production, Co-design, Nature-based solutions, Transdisciplinarity,
Adaptation, Climate change

Policy and practice recommendations

« Climate adaptation benefits from the trust and championing of local communities
who know and understand their neighbourhoods;

« Actions focused on co-design and production of locally informed solutions should
be encouraged;

+ Greater support for transdisciplinary teams is needed at national and local level;

+ Replicable methods can be tuned to local contexts, facilitating scaling up of tested
and evaluated approaches;

« Critical evaluation of project successes and weaknesses is crucial to improve scaled
out models through a lessons-learnt approach.

Introduction

Climate change impacts in Ireland include sea level rise, rising temperatures, and shift-
ing precipitation patterns in terms of both frequency and intensity (Ryan et al. 2022;
Sweeney 2020). For example, in 2023, counties in the west of Ireland experienced annual
rainfall totals surpassing the Long-Term Averages from 1981-2010 (Met Eireann 2023),
and heavy precipitation events are projected to increase in frequency by approxi-
mately 20% during winter and autumn in the coming decades (Nolan et al. 2017). These
changes, along with the growing threat of extreme events, pose immediate risks to com-
munities, including a heightened probability of fluvial and pluvial flooding (Government
of Ireland 2024a; OPW 2023).

Ireland is a signatory to several international agreements and commitments address-
ing climate change mitigation and adaptation (Government of Ireland 2024a), and at a
national level, the Government is committed to legally binding objectives and sectoral
targets to achieve a 51% reduction in GHG emissions by 2030 and climate neutrality by
2050 (Government of Ireland 2021, 2024a). However, emissions reductions are currently
falling short of the levels required (Government of Ireland 2024a) and it is clear that sys-
temic change is needed (Government of Ireland 2023). Adaptation, coping, and learning
mechanisms are required for systemic resilience to climate change (Butler et al. 2016),
and Ireland’s primary adaptation response is set out in the National Adaptation Frame-
work (NAF) (Government of Ireland 2024b).

As sea level rise and shifting precipitation patterns in terms of both frequency and
intensity are the major climate change impacts in Ireland, a prime focus of the NAF
(Government of Ireland 2024b) is flooding. While significant investment has been com-
mitted by the Government to protect Irish properties against flood risks by deploying
flood defences (OPW 2023) this mechanism on its own has not solved the problem as
demonstrated by the Midleton floods in County Cork in 2023. Furthermore, adaptation
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to flooding is not well integrated into urban planning and development policy, as illus-
trated by the recent Town Centre First: A Policy Approach for Irish Towns (Government
of Ireland 2022a), which fails to mention flooding, despite a large number of Irish towns
being located on rivers or in coastal areas.

It is recognised at an international and national level that the impacts of climate
change are already being felt by every individual, household, and community (Govern-
ment of Ireland 2023; IPCC 2023). The International Panel on Climate Change (IPCC)
highlights the adverse effects on individual livelihoods and emphasizes the importance
of addressing gender and socio-economic equity in the face of these challenges (IPCC
2023). Additionally, the IPCC states that vulnerable communities around the world are
disproportionately affected by climate change impacts (IPCC 2023). The Irish Govern-
ment acknowledges inequities (Government of Ireland 2022b, 2024a), including dimen-
sions of the environmental and climate injustices faced by vulnerable and marginalized
communities such as exclusion from environmental and planning decisions, higher
exposure to pollution, and increased property damage (O’Neill et al. 2022). In particu-
lar, lower-income communities are more affected by energy poverty, flood damage,
and exclusionary displacement (O’'Neill et al. 2022). The National Dialogue on Climate
Action (Government of Ireland 2022c¢), an initiative that sets out to fortify the social con-
tract between the Irish government and communities regarding climate action, found
that the majority of Irish people surveyed believe that communities are not equally
affected by the national transition to carbon neutrality (Government of Ireland 2022b),
and it is acknowledged that the transition to a climate-neutral economy requires tar-
geted supports for groups, regions, and communities facing the weight of climate change
impacts (Government of Ireland 2024a).

Importance of universal action and engagement to address Climate Change

It is also recognised that every individual, household, and community will have a vital
role to play in addressing climate change and that successful adaptation is not only
reliant on government initiatives, but also on the active and sustained involvement of
a range of stakeholders (Government of Ireland 2024b). This is particularly important
when you consider the timescales of delivery for the adaptation mechanisms (i.e. major
flood relief schemes) in the NAF, which may take several years or decades to implement.
Government policies on taxation, spatial planning, and the bioeconomy, inter alia, can
provide an enabling framework and encourage both individual and collective climate
action (Government of Ireland 2024a). However, the NDCA revealed a concern that dis-
advantaged communities may not have the capacity to manage imposed measures (Gov-
ernment of Ireland 2022c). There is therefore a need to engage citizens from all sectors
of the community in climate change decisions (EPA 2019; Government of Ireland 2022b;
Bolger et al. 2022).

While engaging citizens is imperative for successful climate adaptation, determining
effective methods of citizen engagement can be challenging (CCAC 2020). The impor-
tance of giving individuals and communities a voice in shaping this transition is recog-
nised (Government of Ireland 2024a), as is a need to transition from awareness-raising
to inclusive and active participation (Baybay & Hindmarsh 2019; EPA 2019). Active par-
ticipation processes need to empower communities by reaffirming their ownership of
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both the challenges and solutions related to climate change (CCAC 2020) and enabling
their involvement in decision making processes (Bolger et al. 2022). These participatory
approaches could facilitate new forms and levels of public engagement, such as dialogue
on collective and personal accountability, societal goals, and the diverse spatial dimen-
sions of mitigation and adaptation efforts from local initiatives to global frameworks
(Fox & Rau 2017). For example, the international trend in water management, where
there has been a move away from the conventional top-down approach to embrace more
integrated initiatives that prioritize community-led action (Rolston et al. 2017; Grasham
et al. 2021).

However, there are many challenges, including communication-related barriers
(Moser & Ekstrom 2010), lack of motivation, resistance to power redistribution, and
inadequate political socio-economic infrastructure (Khatibi et al. 2021).

Knowledge/action and concern/action gaps

While there is a broad consensus on the urgency of robust and early action to reduce Ire-
land’s greenhouse gas emissions and enhance climate resilience (Government of Ireland
2023; O’'Mahony et al. 2024), and therefore a fertile context for climate action engage-
ment, this does not necessarily significantly influence behaviours or actions due to the
“knowledge—action gap” (Knutti 2019; Mooney et al. 2022; Latkin et al. 2023) that exists
between people’s understanding of what needs to be done and what actions are actually
implemented (Schweizer et al. 2013).

The “knowledge—action gap” can relate to communities feeling overwhelmed by, or
disconnected from, the topic due to the complexity of the climate change discourse
and a lack of local practical examples on meaningful interventions (Government of Ire-
land 2022c), the prevalence of a narrow technical view of climate change (Fox & Rau
2017), and a focus on risks and damages rather than positive examples of climate action
(Kundzewicz et al. 2020; Feldman and Hart 2021). Climate change communications can
be received in different ways, as messages put out pass through filters and reinterpreta-
tions shaped by communities of practice, cultural values, and socio-cultural conditions,
that may end up downplaying people’s role in climate action (Fox and Rau 2017). Addi-
tionally, not knowing how to get involved, or feeling unqualified due to lack of training
in climate advocacy, have proven to be barriers to engagement in climate change (Lat-
kin et al. 2023), and perceptions of injustice or lack of representation may cause people,
especially in disadvantaged communities, to feel powerless or left out of the decision
making process (Government of Ireland 2022c).

The ’knowledge-action’ gap might also be caused by people prioritizing their personal
interest over the common good (Knutti 2019), or facing difficulties in finding a clear
path to altering their long-held habits (Government of Ireland 2022b). For instance, a
majority of Irish people express concern regarding climate change, but are challenged
when faced with prohibitive policies (such as banning peat, coal, and oil for domestic
heating; higher taxes for petrol and diesel vehicles), support for which has declined by
20%, particularly among financially disadvantaged groups (O’Mahony et al. 2024). Sup-
port might be compromised by concerns, identified in the NDCA, relating to what cli-

mate action might mean for marginalised communities, and that some sectors are being
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targeted disproportionately by climate measures (Government of Ireland (Government
of Ireland 2022c).

Suggested methods of bridging the knowledge—action gap include highlighting
changes to nearby environmental assets or cherished places and pastimes (Nisbet 2009);
focusing on personally and culturally relevant information that is meaningful to the
intended audience (Schweizer et al. 2013; Monroe et al. 2019); and being truly inclusive,
place- and community-specific, going beyond an indiscriminate appeal to “homogenous
imagined publics” (Fox & Rau 2017 p240).

The value of participatory approaches

Participatory approaches are consistent with concepts and theories in urbanism, such
as ecological urbanism (Mostafavi & Doherty 2010; Hagan 2014), community resilience
(Wilson 2015), social ecology ethics (Bookchin 1991), and more recently the New Euro-
pean Bauhaus (European Commission 2024). The latter lists ‘participation’ as one of
three core ‘working principles; along with multi-level engagement and a transdiscipli-
nary approach, in addition to three values of sustainability, beauty and inclusivity (Euro-
pean Commission 2024).

A transdisciplinary approach can be considered appropriate for social-ecological sys-
tems research as an holistic view is required (Collier and Scott 2009) and a response
to the increasing fragmentation of knowledge and consolidation of narrow disciplinary
silos (Klein 2015). Transdisciplinarity and inclusivity are considered key aspects of effec-
tive community engagement approaches to climate change and sustainable develop-
ment (Knutti 2019; Baybay & Hindmarsh 2019). Polk (2015) considers transdisciplinary
research to be a “mode of knowledge production” (110) with a focus on participation
of actors outside academia, that “bridges disciplinary and sector-based boundaries both
within and between traditional forms of knowledge production in research and problem
solving in ‘real-life” (Polk 2015, 110).

A transdisciplinary approach connects top-down and bottom-up actors through adap-
tive co-management, which creates potential for collaboration between citizens and gov-
ernment, the transfer of knowledge, and identification of new solutions (Olsson et al.
2006). It has a strong focus on community participation and social equity (Ahern 2011),
recognising that people have knowledge of systems and their own actions (Pickett et al.
2004). Folke et al. (2005) describe a role for local governments in adaptive co-manage-
ment as ‘bridging organizations’ that build adaptive capacity and act as catalysts and
conduits that potentially buffer external effects and drivers. The role involves investing
in building trust, the identification of common interests, and resolving conflict (ibid.).
Wardekker et al. (2010) note that local communities need to be enabled to evolve their
own response strategies, and provided with access to relevant information and systems,
in order to reduce reliance on government to solve every problem.

Geekiyanage et al. (2021) observe that the majority of community engagement projects
are at the ‘inform’ and ‘consult’ levels of Arnstein’s (1969) ladder of citizen participa-
tion and describe more recent spectrums of community engagement from the Interna-
tional Association for Public Participation (AIP2) (inform; consult; involve; collaborate
(includes creating solutions); empower (or citizen-led decision-making)).
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Co-production of knowledge

Participatory approaches include co-production of knowledge at grass-root levels;
community empowerment to inform and implement adaptation; and capacity build-
ing through a range of educational activities, workshops, and learning labs (Ziervogel
et al. 2021). The term co-production of knowledge emphasizes the shared responsibility
of actors to provide local and relevant knowledge as a baseline to inform problem solv-
ing (Polk 2015). At the community level, this can empower actors to assert perspectives
with greater legitimacy and inform transformative adaptation (Ziervogel et al. 2021). A
Royal Irish Academy White Paper from 2022 identifies benefits of co-production such as
academic and non-academic partners working together and having access to expertise,
knowledge and data; generation of research that is aligned with user needs; and creat-
ing buy-in and building capacity for taking action (Bolger et al. 2022). A co-production
approach requires the creation of “spaces that are open, autonomous, unpredictable,
dynamic, reflexive, and shared” (Polk 2015, p112).

Challenges and Barriers

Geekiyanage et al. (2021) identify challenges and barriers associated with participatory
approaches from the literature, including potential capacity issues in communities. For
example, civic participation tends to be less prevalent in more socially disadvantaged
communities (Kavanaugh 2005) who can be time-poor and lack confidence or the
knowledge required (Rowe and Frewer 2000; Marshall et al. 2024). There are also prac-
tical requirements, such as managing expectations, establishing clear protocols (Oliver
et al. 2019) and clarity on a project’s purpose and aims (Rowe and Frewer 2000; Gooch
et al. 2018; Geekiyanage et al. 2020). In addition, DRCD et al. (2023) highlights the need
to identify convenient times for engagement, provide adequate notice, ensure venues are
accessible for everyone, and recognise language and literacy issues.

Motivating and recruiting participants can be challenging (Gooch et al. 2018) unless
people feel deeply connected to the issues (Lowndes et al. 2001; Geekiyanage et al. 2021).
Lowndes et al. (2001) explore reasons why many citizens tend not to participate in vari-
ous types of engagement with Local Authorities, noting factors such as a negative view
of the Local Authority; a lack of awareness of opportunities to participate; perceptions
or experience of a lack of response from the Local Authority; and issues relating to social
exclusion. Another factor is research fatigue, which may occur where projects require
repeated engagement over time, certain groups repeatedly receive requests for partici-
pation (Clark 2008; Ashley 2020), or there is little evidence of tangible feedback or out-
comes (Scottish Government 2017; Bokolo 2024). Potential failure to deliver beneficial
outcomes can alienate stakeholders, compromise trust (Bolger et al. 2022) and damage
reputations (Oliver et al. 2019).

Power dynamics exist in participatory approaches and can manifest in numerous ways,
such as agenda control; who is invited to participate; scope (for example, funding struc-
tures can limit how much control can be released to citizens) and resources (time and
people) (Gooch et al. 2018). Power dynamics exist between experts and non-experts
(Knapp et al. 2019). Rowe and Frewer (2000) set out criteria for best practice in partici-
pation exercises, including engagement with a representative sample of the community
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affected; conducting the participation process in an independent and unbiased way (for
example, through a management team that includes diverse and neutral organisations
such as universities); inviting the participation of the community as early as is practical;
and ensuring the wider public can observe what is going on and how decisions have been
made. Approaches to encourage participation include working closely with organisa-
tions that in some way represent the community to be engaged with, helping the project
to access hard-to-reach communities and ensuring the invitation to participate is from
people the prospective participants already know and trust (DRCD et al. 2023). Gooch
et al. (2018) present a four-stage model of participation for addressing issues experi-
enced by a community (identify the problems; generate ideas; develop projects; sustain
success) and note that a face-to-face approach generated dialogue related to hyperlocal
challenges, whereas an online approach produced more generic responses.

Co-creation and co-design

Participatory approaches can also include co-creation or co-design, accommodating a
broad range of design modes from diffuse (non-expert) to expert design, where people
are actors in the process and not simply users, and networks (uncoordinated) and coali-
tions (coordinated) are created that operate on different scales that are interlinked and
interdependent (Manzini 2015). Public and private actors proactively and collaboratively
generate innovative and context specific solutions that create public value and address
societal challenges such as climate change (Hofstad et al. 2022). The co-design with
communities of methodologies and outputs is considered critical in the context of cli-
mate action (Nyhan et al. 2022; Hofstad et al. 2022). Transformative adaptation requires
a shift from a top-down approach to processes of co-creation (Ziervogel et al. 2021).

In this paper we report on findings from Ripple: Making Connections between Water
and Climate Change in our Towns, one of 15 Creative Ireland Climate Action funded
projects (see Nyhan et al. 2022 for a report on all projects). The overall project aims were
to co-create and test a creative and engaged approach to the design of climate resilient
green space, involving residents, artists, and academics; and to explore how this could
be scaled up and out to communities across Ireland, to change not just the physical and
environmental character, but also the social and cultural values of these spaces, through
collaborative placemaking. In doing so, we intended to answer the following research
questions:

(a) Does a transdisciplinary approach to co-design support local action-based climate
initiatives?;

(b) How can place-based approaches to co-creation be more inclusive? and

(c) Can a scalable set of tools be developed for application in other projects and com-

munities?

Methodology

The method described below was tested in a case study location. This was in a suburban
social housing estate in Ballina, County Mayo, Ireland (Fig. 1). Ballina is located on the
banks of the river Moy which flows into the Atlantic Ocean less than 10 km away. Rivers,
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Fig. 1 Case Study Location and Context Map

lakes and the ocean have historically been an essential resource for the town, as a source
of food, enabling trade, powering industries and supplying mineral water from a town
centre spring. More recently, however, the decline in industries reliant on water has
coincided with a decline in the economic success of the town, which now suffers from
high unemployment and areas of deprivation. The housing estate in which the project
was located was built in the 1980’s. It comprises a population of 436 people in 197 homes
and is elevated just above the confluence of the river Brusna and the river Moy. The
housing estate is described as “extremely disadvantaged” on the Pobal HP Deprivation
Index with a deprivation index of between —44.99 and —36.59 (Pobal 2022). The town
of Ballina (population: 10,566 in 2022) varies between "Affluent” (17.00) and "Extremely
Disadvantaged" (—47.61) on the Pobal HP Deprivation Index (Pobal 2022). There are
high levels of unemployment (male unemployment rate: 43.14—64.29%; female unem-
ployment rate: 29.73—31.25%). The lone parent ratio for the estate is between 36 and
56%, less than 7.59% of residents have received third level education, and 26—-30% of res-
idents only have primary level education. Despite these disadvantages, there is a strong
community in the estate. The Residents Association have successfully campaigned to the
Local Council for improved services and amenities in recent years. The community also
has an active biodiversity group, with many residents passionate about biodiversity and
the interdependence of water and local ecosystems. Both of these groups were involved
in the early set up stage of the project in the estate and continued to support the project
throughout its duration.

Transdisciplinary team

Key to the approach of the project was its transdisciplinary team. The Ripple team was
composed of seven members: three academics based in University College Dublin; two
representatives of Ballina Greenest Town; a practicing artist; and a Project Coordina-
tor. The expertise of the team included registered architects specialising in engaged spa-
tial practice and Irish towns; an engineer specialising in water systems; an independent
councillor in Mayo County Council; and a creative practitioner whose work concerns
embodied and spatial responses to climate change. The Project Coordinator managed
logistics, communications and events and coordinated on the ground with residents
throughout the duration of the project.
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Fig. 2 Project Stages and Milestones

Project stages

The project involved five stages (Fig. 2). Stage 0 involved project set up, recruitment,
graphic design and administrative set up within University College Dublin’s Research
and Finance structures. Ethical approval was sought for Stage 1. The estate was identified
as a potential location for the place-based project and initial meetings were held with
representatives of the Residents Association and the Biodiversity Group to gauge inter-
est and support.

Stage 1 — Storytelling — involved a paper-based questionnaire (Appendix 1) and
an in person workshop. The questionnaire was distributed to every household in the
estate to record baseline quantitative and qualitative data on attitudes to both climate
action and water. In the first workshops, held in February 2022, residents were invited
to add their stories, feelings and perspectives about places in the estate to a collective
map. Visual story cubes and sticker sheets with symbols were used to prompt sensory,
playful or memory based responses such as sunny spot, noisy, soggy, puddle, wildlife,
danger!, flood, squishy, marshy, dull, lovely as it is, could be better, as well as a prompt
for further detail, using the “there is a story here” sticker (Fig. 3). Participants could

Fig. 3 Storymapping Workshop
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also add their thoughts or drawings to the physical workshop pergolas, which had
large raindrops added in hygroscopic paint. When it rained the paint became trans-
parent revealing the idea or drawing beneath.

The results from the questionnaire and the mapping workshop were then combined
into an illustrated map that was issued to all households, with an invitation to attend
the next co-design workshop event. Full ethical approval for Stage 2 was then sought.

There were three on-site workshops in Stage 2, in March, May and July. These work-
shops involved idea generation, a democratic voting process to shortlist ideas, and
staking out the preferred option on the ground to scale. In Stage 2’s first workshop,
the team sought to collaboratively design climate resilient ideas related to water and
the common green spaces in the estate. Visual story cubes, this time with prompts
of water- and nature-based solutions such as bio-swales, meadows, rain gardens and
water butts, and sticker sheets with prompts were used to support the annotation of
large scale maps full of participants’ ideas, as had been done in the Storytelling phase.
In the second Co-design Workshop (May 2022) residents were invited to vote for their
favourite five ideas and discuss any hopes or concerns for the proposed ideas. In the
third workshop (July 2022) the top ranking ideas were discussed further and staked
out on the ground. Residents could veto proposals to which they strongly objected.
The Paradise Garden was selected and taken forward to the making stage. The team
appointed a landscape architect to advise on and develop the detailed design. The
Paradise Garden was envisaged as a nature-friendly intergenerational meeting place,
which also acted as a rain garden, slowing the movement of water in what was identi-
fied as an area prone to minor flooding. Residents also wished to include vegetable
and flower planting, fruit trees and spaces to sit and for children to play and enjoy
nature.

Stage 3 involved detailing the Paradise Garden and appointing contractors to make
and install it. The contract was divided into three separate parts: hard landscaping, soft
landscaping including planting, and woodworks including specialist timber play ele-
ments, raised beds and seating. Mayo County Council advised on services and gave
input on future maintenance of the design. The developed design was discussed with
the residents during a Community Day, and a workshop focused on water quality in the
River Brusna was hosted with an ecologist. On-site sampling of water quality in the river
and soil moisture content and soil type was conducted with the residents. As the works
progressed on site during October and November, residents were invited to a planting
workshop, with discussions of plant care and future maintenance of the garden. The
local Karen Community Garden also facilitated a garden visit to share knowledge and
plants with the local Biodiversity Group.

The focus of Phase 4 was to evaluate the impact of the Project with the residents using
two methods: a questionnaire, issued to all residents, and a dedicated workshop involv-
ing a participatory Ripple Effect Mapping (REM) technique. REM was used to evaluate
the community’s perspective of the project, its outputs and outcomes. REM is a qualita-
tive method for conducting impact evaluation using a diagramming process that repre-
sents connections hierarchically (Kollock et al. 2012). The team adapted a method from
Chazdon et al. (2017) to discuss, understand and document what was achieved, how res-
idents were engaged, and the project outcomes.
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Results

Storytelling

Initial Household Surveys were delivered to 197 houses in the estate. There were 36
(18%) questionnaires returned, of which 7 were unfilled, 10 were void and 19 were valid.
The validation process required surveys to be signed and full consent agreed. The initial
survey revealed that 88% of respondents save water at home, that the majority (76.5%)
are concerned about climate change, and that 58% felt empowered to take action. In gen-
eral, residents had a positive attitude to rain, and reported that they enjoy engaging with
water in their neighbourhood.

Twenty-four residents attended the Storytelling Workshop, annotating large scale
maps and verbally sharing their experiences with team members. The results of this are
shown on an illustrated map of the estate, with key statistics from the questionnaire
(Fig. 4). A copy of the map and project update was then delivered to every household in
the estate.

Codesign

In the first co-design workshop in March 2022, twenty-four people attended and shared
a range of ideas, including a ‘herby rain garden’; ‘rainwater collection champions’; a ‘rip-
ple mural, ‘water trail’ and an ‘eco bus stop. These were collated in an illustrated map
that was distributed to every house in the estate (Fig. 5).

The sixteen co-designed ideas were translated into an outline sketch, accompanied
by a short text description, and ranked by the project team on a scale of 0 to 3 rain-
drops in terms of their likelihood of attenuating rainwater (Fig. 6).

In the second Co-design Workshop (May 2022), where residents were invited to vote
for their favourite five ideas (Fig. 6). The two ideas with the total number of votes and

Ripple: Making Connee

In the Ripple Hous:

055 Ripple

Liable to flood

Fig. 4 Ripple Storymap
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weighted rank (allocating a different value for first to fifth preference) were the Eco Bus
Stop and the Paradise Garden (Fig. 7). These were also two of the highest scoring ideas in
terms of potential impact on water resilience-a criterion determined by the team. Resi-
dents could veto proposals to which they strongly objected. Despite a strong support for
the Eco Bus Stop idea, a number of residents raised concerns about it. As such, the Para-
dise Garden-which had no recorded objections-was taken forward to the Making Stage.

Page 12 of 26
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Making

Once quotations were sought and contractors appointed, work on site commenced
in September 2022. A letter updating residents was delivered to all households and
included an invitation to a final evaluation and planting workshop once the construc-
tion was completed.

The Paradise Garden design encouraged water runoff to flow and collect in a con-
structed well, which overflowed to a contoured rain garden, planted with water tol-
erant plants and surrounded by a wildflower meadow interspersed with fruit bushes
and trees. Bespoke timber seating and large scale timber play elements encouraged
nature based play, and raised beds accommodated vegetable and herbs for cultiva-
tion by residents. All planting was locally procured and favoured native and organi-
cally propagated plants. The construction was complete in November and residents
were invited to plant up the raised beds with vegetables and tree nursery with acorns
sourced from the local Old Head oak forest (Figs. 8 and 9).

Evaluation

Quantitative and qualitative methods were employed to evaluate engagement with
the project. The questionnaires were sent to 197 households. For the baseline entry
questionnaire, 36 were returned (17.6%), of which 19 were valid (9.3%), 7 were
blank, and 10 were void. For the concluding questionnaire, 17 were returned (8%),
of which 16 were valid and 1 was missing signed consent and therefore void. There
was no trend in the number of participants recorded at each event over the project
duration (Table 1). The minimum and maximum numbers observed were for events
that were separate to the workshops—i.e. the guided tour and the community day,
respectively. The number of participants per workshop was fairly consistent, although
there was some variation in the exact composition of attendees. The largest recorded
engagement was for Co-Design Workshop 2 in which 84 responses were recorded
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Fig. 8 Residents planting up the Paradise garden at the final workshop

= A 7

Fig.9 The completed Paradise Garden—Summer 2023

(41% of the households). There were 84 unique participants recorded across all events
at which consent was gathered. (This excludes the Community Day and the Voting
Responses gathered at Co-Design Workshop 2.) Of these, 24 were children for whom
Parental Consent was gathered. 60 participants attended just one event, 15 people
attended 2 events, 4 attended 3 events, 1 attended 4 events, 2 attended 5 events and
3 people attended 6 events. Due to ethics considerations, no data was gathered from
participants about age, ethnicity, income levels, time living in the estate. However,
given the overall population of the estate of 436, the recorded participation is evi-
dence of both a breadth of engagement (17% of the total recorded population of the
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Table 1 Engagement Events and Participation

Public engagement events Purpose Date No. of Recorded Responses/
Participants

Household Questionnaire 1 Baseline entry questionnaire  February 2022 19
to gauge attitudes to climate
action and water

Story Mapping Workshop Workshop to gather and February 2022 24
map stories, experiences,
memories and perspectives
related to water in the estate
with local residents

Do-Design Workshop 1 Workshop to gather and map  March 2022 24
ideas for positive change in
the estate related to water
and climate action

Co-Design Workshop 2 Workshop to vote on and May 2022 16 in person plus 68 household
shortlist preferred ideas for votes submitted (84 total)
implementation, and to
identify vetoes

Co-Design Workshop 3 Workshop to stake out and July 2022 17
modify selected ideas on the
ground
Community Day River Ecology workshop August 2022 Unrecorded numbers as local

community organised event—
estimated 100+

Karen Community Garden Visit and tour of nearby Karen  October 2022 Core biodiversity group mem-
guided tour Community garden to share bers—4

ideas around planting, care

and maintenance of a com-

munity garden

Evaluation Workshop Workshop to evaluate the November 2022 8
process and project using
Ripple Effect Mapping—and
to carry out planting of gar-
den and information session

Household Questionnaire 2 Closing questionnaire to November 2022 16
identify any changes or
impacts of the project on
attitudes to climate action
and water

estate attended at least one event), and a focused group of approximately 25 people
who attended between 2 and 6 events. This data is visualised in Appendix 2. Data
from the Pobal Deprivation Index referred to above indicates the level of deprivation
specific to the estate and gives a picture of the broad demographic and social chal-
lenges facing the population.

In the concluding questionnaire, 87% of respondents agreed or strongly agreed that
they felt more empowered to take action on climate change after participating in the
project (Fig. 10).

Similarly, 87% of respondents reported that the creative aspect of the project made
them feel more engaged with Climate Action (Fig. 11), with one participant comment-
ing, “Being shown all the projects and ideas at the start shows that so much be done for
climate action’] and another who noted that the “water survey was great as certain
creatures are only in water of a certain quality. Pollution or temperature change could

damage fragile co-systems”.
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Disagree
6.3%
Neutral

Strongly agree
6.3%

Agree
81.3%

Fig. 10 Responses to Q2 of the concluding questionnaire, 'l feel more empowered to take action related to
climate change after attending and/or participating in the Ripple project’

Disagree
6.3%
Neutral

Strongly agree
18.8%

Agree
68.8%

Fig. 11 Responses to Q3 of the concluding questionnaire, ‘The creative aspect of the project made me feel
more engaged with climate action’

The team designed a bespoke REM exercise to capture resident’s opinions on the
achievements of the project; how we engaged with participants in the project, and
what they thought the impact of the project was. Participants reported that they were
delighted to see the project culminate in a tangible output, and appreciated the “bottom
up” approach which allowed them to realise their ambitions for their neighbourhood
and have a direct involvement in the design process, which was “empowering’. They saw
that their actions, energy and commitment could achieve tangible results. The value of
the practical water-related workshops [“great to have hands-on activities”] was noted,

which participants felt were an enjoyable, engaging and intergenerational way to learn

Page 16 of 26
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about water, river biodiversity and resource management. They made a direct connec-
tion between their own actions to protect their environment and the health and biodi-
versity of their local waterways.

Residents appreciated the different modes of communication about the project;
including regular updates to every household [“door to door updates were useful for those
that couldn’t attend”], and via the information area at the tennis courts. They felt lis-
tened to, in terms of the idea taken forward [“local knowledge, photos and stories were
shared to inform the design”] and where it was placed, [“residents were involved in the
location choice as well as design ideas”].

They reported that the voting exercise was a helpful way to ensure that all voices —
both positive and critical — were taken into account in the co-design process, noting that
“designs were revised to reflect residents’ concerns” and that the “process had generated
lots of ideas for future projects”. Participants enjoyed making new connections during the
project, but also importantly, continuing on beyond the immediate project and neigh-
bourhood. Participants see the Paradise Garden as a beginning to be built on, more than
a conclusion, commenting that, “residents had begun to plant up the veg beds” and that
those who had interacted with the workshops would, “facilitate others to use and main-
tain the garden”. They reported new connections with their neighbours, with the Karen
Community Garden and the local Secondary School, and that the biodiversity group had
grown in membership throughout the project duration.

Discussion

(a) Does a transdisciplinary approach to co-design support local action-based cli-
mate initiatives?

The project reflects the cross-disciplinary input, not only in the design itself, but in the
methods in which the design came about, and the way in which the project team, and
wider stakeholders, facilitated the projects’ implementation and subsequent adoption by
the local community. Ripple demonstrated how engineering, architecture and creative
art practice can combine to achieve more than the sum of their parts.

The Ripple project embraced a transdisciplinary approach, with academic,
social enterprise, local government and community partners bringing together differ-
ent knowledge, expertise and experience, and working together to co-produce knowl-
edge and solve problems on the ground (Polk 2015; Thompson Klein 2015). The project
team’s specialised expertise was used at various stages. For instance, the water engineer
contributed examples of nature-based water management during co-design; architects
produced scaled drawings of the estate and concept sketches of solutions; the artist led
creative expression using hygroscopic paint, and the politician facilitated and expanded
engagement between the community, the project team and relevant members of the
local authority. However, disciplinary boundaries were also fluid, the water engineer
had a keen interest and abilities in drawing and garden design, the artist had a deep
understanding of climate science, and a community which had a considerable biodi-
versity knowledge and practical experience, all highlighting the need to avoid a reduc-
tive understanding of different disciplines and sectors. All team members contributed
to event facilitation. Workshops often had several workstations for residents to interact
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with different members of the project team to define, explore and design creative solu-
tions to water-related climate change in the estate.

The transdisciplinary approach in Ripple reflects an adaptive co-management struc-
ture where top-down and bottom-up actors can meet and collaborate, with the project
team acting as bridging organisation (Folke et al. 2005), facilitating multi-level engage-
ment (as promoted in the New European Bauhaus Working Principles (EC, 2022)), and
reflecting the import “of improving synergies between national authorities and commu-
nity-based initiatives for supporting inclusive participation and effective climate action’,
and the need for science projects to work across disciplines and communities towards
tangible solutions (Nyhan et al. 2022, 8). The Ripple project can be seen to provide the
local community with agency to evolve their own response strategies (after Wardekker
et al. 2010).

A transdisciplinary approach can provide an opportunity to connect best practice
and knowledge, and respond to interconnected factors relating to values, benefits, per-
ceptions and behaviour relating to environmental changes through a range of “more
nuanced methodologies” (Nyhan et al. 2022, 8). In Ripple, these included storytelling
and voting, that helped the project respond to cultural and political dimensions of the
particular community and place (Knutti 2019), and gain what appears to have been a
high level of acceptability and trust within the local community, judging from the survey
responses.

Transdisciplinary approaches require a change in mindset in how we evaluate and fund
projects, not only to facilitate deep and effective collaboration between STEM and AHSS
disciplines (Knutti 2019) and between different sectors, but also to allow projects to be
truly/transparently responsive (it is not always possible to define with certainty how the
project will proceed) and allow for uncertainty and evolution. The funding proposal
for the Ripple project did not define challenges or solutions as these were only known
after interaction between different actors and systems in the transdisciplinary process
through the project stages. The project was funded by a creative arts organisation, and
provides a template for building in this flexibility, and demonstrates potential benefits of
the changes required.

(b) How can place-based approaches to co-creation be more inclusive?

Ripple was designed to be piloted in an area categorised on a national index as being of
high deprivation to deliberately try to address the just transition for decarbonisation - to
leave no one and no place behind. The project aimed to bridge the “knowledge-action
gap” identified above to put people and communities at the heart of the design process,
giving a voice and agency to those who may ordinarily feel disconnected from or over-
whelmed by the complexity of climate change discourse and action. (Kundzewicz et al.
2020; Feldman and Hart 2021). The following strategies underpinned this approach.

A deliberate emphasis was placed on collecting and sharing positive stories about the
neighbourhood during the Storytelling stage, as well as best practice, innovative exam-
ples of what can be done to improve climate resilience at a neighbourhood scale, dur-
ing the Co-Design stage. By focusing on the positive—what can be done—instead of
what needs to be ‘fixed; the net impact was empowering, with 87% of participants either
agreeing or strongly agreeing that they felt more empowered to take action in relation to
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climate change after participating in the project. This affirms the underlying principles
of the New European Bauhaus, connecting the value of and need for beauty and inclu-
sion as co-pillars with sustainability in order to radically transform neighbourhoods,
methods of production and behaviours in parallel to respond to climate change (Euro-
pean Commission 2024).

Clear and varied modes and tools of communication and engagement were designed
and used throughout all stages of the project. The combination of expert and non-expert
collaboration, active and passive options to engage, along with clear and open com-
munication using multiple methods, demonstrates the benefit of approaches described
by Manzini (2015) and Hofstad et al. (2022). Engagement methods included in person
workshops, events and hands-on activities; anonymous feedback in a neighbourhood
mailbox; illustrated mail drops, a looped video shown in the local supermarket, infor-
mation posters and regular face-to-face contact with the project co-ordinator. This
active and varied approach accompanied by rigorous ethical review, indicates the value
of the human research ethics system as a critical friend to co-creation. It also points to
the need for similar critical reviews or guidelines in any broader roll out of co-creation
to ensure that protocols for inclusion, information, consent, data, diversity are afforded
adequate time as part of co-design and co-creation projects.

Furthermore, the research team had to balance the need for comprehensive data col-
lection with participants’ willingness to engage. In an effort to minimise research fatigue,
and ensure adequate participation, the research team chose to intentionally reduce the
amount of demographic data collected. This simplified the consent process, so it was
straightforward to describe in the ethical review, and less obtrusive for participants to
complete. While this approach limited the quality of data on participants, it likely had
a positive impact on the number of participants, the volume of ideas generated, and the
positivity of the participants’ engagement in the process.

Respect for local knowledge and networks echoes Polk’s research on the value of co-
production of knowledge which sought to place value on deep local knowledge of the
area to empower local actors to assert greater legitimacy and to inform transformative
adaptation that is meaningful, relevant and special to them (Polk 2015). An added value
of this approach is that more informed and aware place-making solutions can be real-
ized through local highlighting of intangible traits — for example in Ripple the identifica-
tion of sites of historic anti-social behaviour — that might otherwise not be picked up or
understood by traditional placemaking strategies. The success or failure of public green
space can depend on fragile networks, connections and processes and tuning into these
through co-production methods allows more agency-based co-creation that builds on
self-identified assets and respects boundaries and limits to change.

Building trust with the community was a gradual process. Our project leveraged
pre-existing relationships within the community, particularly through our engagement
with private crowds — such as the biodiversity group and the residents association, and
through two team members who were born and raised in the town and actively involved
in local community projects. These team members served as gatekeepers, facilitat-
ing engagement and ensuring accountability, reassuring the community that the pro-
ject would not adopt a ’'helicopter’ approach but would be rooted in local context and
concerns. The project outcomes would likely be significantly more difficult to achieve
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in the absence of either of these existing relationships. Building trust takes time and as
evidenced by participation rates in the course of the project, many and varied types of
events during the course of the project were needed to ensure maximum inclusion and
to gradually build trust around the project, its objectives and the reasonable expecta-
tion for its outcomes and trajectory after the project was completed. This would confirm
challenges identified in the literature (Oliver et al. 2019), and point to the need for bet-
ter and more longitudinal resourcing, and to embed co-creation skill sets within local
authorities and other stakeholders tasked with implementing action on climate change.

Research suggests that participants can become frustrated or fatigued when there is
no clear and tangible outcome from their involvement. The continued engagement seen
in this project — with 84 unique participants across events, and 28.6% of participants
attending more than one event — is likely to be related to the participants’ knowledge
that there would be a relatively quick return on investment, with funding ring fenced
to be spent within their estate within the projects’ timeline. This demonstrated a tangi-
ble output for their participation which not only facilitated engagement but helped to
establish trust and intentions. Often, tangible outcomes can be frustrated by complex
funding, procurement and regulatory conditions. A more agile, flexible regulatory envi-
ronment could make tactical low risk project outcomes easier to achieve, thereby help-
ing to build trust through recognisable and impactful action.

By earning the trust of a community in an area of high deprivation through active par-
ticipation, co-production of knowledge and co-design, it flips the usual model of high
level experts, to one of bottom-up action, based on locally defined priorities and argua-
bly allows for more rapid and transformative adaptation that is local responsive, as called
for by Ziervogel et al. (2021). As one resident noted “Every neighbourhood should have
the opportunity to take part in a project like this”

(c) Can a scalable set of tools be developed for application in other projects and com-

munities?

Ripple was specifically designed to be based in a suburban housing estate to test
whether the proposed process could work in such a setting. Suburban and peripheral
housing neighbourhoods are widespread in Ireland. Most of them include notional green
spaces that, while included as part of the planning process, are almost always underused
grassed areas that require regular maintenance, but have little social or physical resil-
ience. Such places offer significant potential to absorb rain water run-off, to be more
biodiverse, to become habitats and corridors for nature, and to be of more social value to
the communities who live near them.

One of the project’s aims was to develop a scalable approach that could be used across
different communities, due in part to the ubiquity of underused green space in housing
estates around Ireland, the indiscriminate nature of climate change impacts across com-
munities, and the need to engage citizens from all sectors in climate change decisions
(EPA 2019; Government of Ireland 2022c; Bolger et al. 2022).

Whilst the project wasn't specifically about water management, this was an example
of how climate action can be applied to something which is tangible to local communi-
ties given the heightened probability of fluvial and pluvial flooding from changes in pre-
cipitation patterns (Government of Ireland 2024a, Government of Ireland, 2024b; OPW
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2023). However, the approach could equally be applied to the design and upgrade of pub-
lic space, urban greening or sustainable transport initiatives demonstrating scalability.

The tools developed offer a means of addressing the ‘knowledge-action gap’ (Govern-
ment of Ireland 2022c) by providing a structure of activities that can be used to support
communities that may otherwise feel disconnected from climate action. By seeking to
capture personally and culturally relevant information that is meaningful to a specific
place or community (Schweizer et al. 2013; Monroe et al. 2019), and discussing physical
changes to their local environment (Nisbet 2009), our process sought to overcome the
knowledge-action gap through tangible activities that built trust, developed knowledge,
redefined power dynamics and empowered communities to implement project outputs
(Ziervogel et al. 2021).

The potential exists for local authorities to use the methodology and tools in any of the
neighbourhoods in their charge, by deploying in-house skills. This also has the potential
to build strong relationships between communities and their local authority, as collabo-
rative partners in the stewardship and future regeneration of the spaces they inhabit, and
contributing actors in building cohesive and resilient communities.

However, whilst the tools are in theory scalable, one of the challenges in implementing
them is the capacity of agencies or organisations to deploy them in their communities.
There is a potential risk of failure if organisations do not have the resources required to
facilitate such an engaged process, if they do not adequately manage expectations (Oli-
ver et al. 2019), or if they are unable to adequately balance the power dynamics between
different stakeholder inputs (Knapp et al. 2019).

Scalable use of these tools therefore requires dissemination of their benefits and limi-
tations. To date, the tools have been shared with Climate Action officers during the
Mary Robinson Climate Conference; at the Architecture at the Edge festival in 2023; and
through the Europe-wide New European Bauhaus network, after the project received a
prize in the Reconnecting with Nature category demonstrating effective implementation
of their values of beauty, sustainability and inclusion. The tools will be further scaled and
tested in a second Creative Ireland Climate Action-funded project, ‘Cascade; which aims
to redeploy the ‘Ripple’ methodology in a new application.

Conclusions
This study reports the findings from Ripple: Making Connections between Water and Cli-
mate Change in our Towns, a 12-month long climate action project in Ireland.

We sought to co-create and test an engaged approach to the design of climate resil-
ient green space through a model of respectful support, listening and practical hands-on
activities. Our findings highlight the following:

1. Transdisciplinary teams working with communities, can achieve more positive and
lasting results than actors within a single discipline.

2. Building trust is an important element of co-production and requires adequate time
and focus to achieve lasting impact.

3. Diverse opinions and perspectives co-exist within communities and need to be
respected.
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4. The described methods of co-production could be replicated at scale and delivered
by local authorities or other organisations provided adequate resources for facilita-
tion and stakeholder input is available.

5. The engaged approach applied is not topic-specific and could be adapted to the
design of other climate action initiatives, as required based on the needs identified
from locals’ knowledge, priorities and deep understanding of place. This approach
helps to ensure a tangible return on investment for communities’ trust and time.

The Paradise Garden was designed to require minimum maintenance and is now cared
for by a small group of residents with overview by the local authority Parks Department.
Members of the team have continued to engage with residents and visitors formally and
informally in the garden since its completion, on at least 7 occasions. Further research is
planned to gauge residents’ views on the long-term impact of the project, how they use
the garden and any challenges or benefits they have experienced related to it, since the
completion of the project.

The approach of this project was time and resource intensive, and while the outcomes
and impact were significant, a long-term liaison with the community beyond the funded
time frame, built into the project funding, could ensure anticipated impact is planned
for, maintained and built on.

Future research may seek to evaluate how transferable this method is in other commu-
nities, on other topics, or in different parts of the public realm.

Appendix 1

List of questions included in the Household Questionnaire

No Question

Q1.1 Do you worry about Climate Change?

Q1.2 Do you feel your own actions matter in regard to climate change?
Q1.3 Do you feel empowered to take action in regard to climate change?
Q1.4 Is there anything you think we could do in this project that might

help you to take action in relation to climate change in your local
neighbourhood of Greenhills estate?

Q2.1 Do you like the rain?

Q2.2 Have you ever experienced a flood in the estate?

Q2.3 Have you ever experienced a drought in the estate?

Q24 Have you ever experienced a Boil Water Notice in the estate?
Q2.5 Do you try to conserve water in your household?

Q2.6 How do you enjoy water in your area?

Q2.7 In recent years have you noticed the following: It rains more

frequently; It rains more heavily; It rains for longer; We've had longer
dry spells; the river levels are less predictable; | haven't noticed any

change
Q3.1 What are the green spaces usually called?
Q3.2 What activities currently happen in each green space?

Q3.3 What spaces are more likely to flood, or be wet, or have puddles?
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