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Strategies for mainstreaming nature-based solutions in urban
governance capacities in ten European cities
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Isobel Fletcher 10, Cristian Garcia-Espina Adank11, María González Vázquez12, Natalia Madajczyk9, Eleni Malekkidou13,
Maria Mavroudi 14, Eleftherios Loizou13, Agnieszka Osipiuk9, Belma Pasic15, Antonio Prieto González12, Mien Quartier16,
Selina Schepers16, Nermina Suljević6, Ivaylo Trendafilov17, Katrien Van De Sijpe16, Velichka Velikova17 and Peter Vos 16

This paper explores the institutional mainstreaming of nature-based solutions (NBS) to advance a process-based understanding
about how to strategically develop the governance capacities needed for systemic, localised and inclusive NBS. To this end, it
reports how policy officers in ten European cities have started to mainstream NBS by interacting with and changing incumbent
governance arrangements when experimenting with novel governance processes and mechanisms to plan, deliver and steward
NBS. Based on these activities of the policy officers, the analysis identifies three strategies, associated stepping stones and changes
in governance conditions, to mainstream NBS in governance capacities: institutionalising (a) a systems’ approach to link NBS to
policies, regulations, and departments across goals and sectors, (b) inclusive collaborations for localised and inclusive interventions,
and (c) reflexivity and learning about how NBS interact with the (institutional, ecological, social, etc.) contexts and create impacts.
The strategies illustrate institutional entrepreneurship in interacting with incumbent governance contexts, and how starting from
NBS as a type of systemic innovation can promote broader shifts in urban governance arrangements.
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INTRODUCTION
The mainstreaming of nature-based solutions (NBS) as innovative
and cost-effective measures bringing more and more diverse
nature and natural features and processes into cities is widely
advocated in global research communities and jointly with
policymakers and practitioners1–4. Scholars have evidenced the
environmental, social and economic co-benefits provided by NBS
to address multiple urban sustainability challenges simultaneously
and build resilience5–7. Nonetheless, the on-the-ground imple-
mentation of NBS lags behind ambitions, often remaining limited
to isolated demonstration projects, and without attention to long-
term management and maintenance8–10. Institutional, organisa-
tional, and cultural barriers that city governments face when
planning NBS have been amply reported as a principal reason for
the observed implementation gap11–14.
What mainstreaming NBS will entail and how it can be realised

to overcome the implementation gap is yet to be examined and
systematically investigated15,16. Insightful contributions have
pinpointed that mainstreaming NBS requires attention to the
institutional structures and organisational routines of the urban
planning context rather than solely on integrating NBS into
established fields of activity and conventions12,15–17. Indeed, the

reported barriers signify a mismatch between NBS as innovative
systemic solutions that require inter- and transdisciplinary
collaborations and inclusive interventions, and the ‘business-as-
usual’ way of working within city governments that is structured in
departmental silos, follows rigid and narrow funding procedures
that prioritise economic cost-effectiveness over social-ecological
benefits, and does not involve the broader public18–20. Even when
city officials adopt novel approaches such as co-creation to
support more inclusive NBS, they struggle with mobilising the
necessary skill sets, time, and institutional support with potentially
detrimental consequences on public trust and disempower-
ment21–23. Thus, approaches to mainstreaming NBS need to
clarify the roles and mechanisms required of urban planning in
operationalising and implementing NBS, as well as strategically
incorporating new planning tools and practices in the governance
settings within which urban planning is embedded12,16,24–26.
This paper explores the institutional mainstreaming of NBS to

advance a process-based understanding about how to strategi-
cally develop the governance capacities needed for systemic,
localised and inclusive NBS planning. Institutional mainstreaming
is understood as an ongoing, incremental process of creating and
re-forming the institutional order of existing governance arrange-
ments that determine how planning takes place27–31. It is an
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iterative process of experimenting with novel governance
practices and planning tools, which might promote transformative
change to planning cities itself by building up the conditions –
e.g., rules, relations, resources – that support capacities for
coordination and integration across sectors and inclusion of
stakeholders16,18,32–34. Demonstration projects have already pro-
vided means for institutional learning as pivotal mechanism to
overcome institutional blockages across different geogra-
phies35–40. They particularly underscored the role of planners
acting as institutional entrepreneurs to incorporate NBS into
governance instruments and regulations, developing new forms
of collaboration and mobilising skills9,24,41.
This paper examines how city officials in ten European cities

have experimented with innovative approaches to NBS planning,
delivery and stewardship, and, in doing so, have changed existing
governance arrangements that manifest in strategies to main-
stream NBS in urban governance capacities. The research was
conducted within the five-year research and innovation project
Connecting Nature (https://connectingnature.eu/), funded by the
European Union’s Horizon 2020 programme. The project involved
policy officers from the ten cities participating in the project (the
‘city teams’), scientists, civil society organisations, and small and
medium-sized enterprises (SMEs) in the iterative development,
application of, and learning about the Connecting Nature Frame-
work42. The framework is a process-based tool encompassing
innovative governance mechanisms and approaches for seven
distinct activity areas across three phases of NBS planning,
delivery, and stewardship (Fig. 1). The framework was applied in
the cities in a co-creative and iterative peer-learning process43,44

between June 2017 and June 2021 (see Methods and Supple-
mentary Material “Overview of data collection and interaction
processes”).

The cities were equal partners on the project, funded to the
same extent as academics and taking co-leadership roles on
research and innovation. The cities included three frontrunner
cities (FRCs) Genk (Belgium), Glasgow (United Kingdom) and
Poznań (Poland), with living examples of NBS for urban resilience
and commitment to scaling NBS. Seven fast-follower cities (FFCs) –
A Coruña (Spain), Burgas (Bulgaria), Ioannina (Greece), Málaga
(Spain), Nicosia (Cyprus), Pavlos Melas (Greece) and Sarajevo
(Bosnia and Herzegovina) – with less experience with NBS on-the-
ground were involved to test and transfer the learning emerging
from the frontrunner cities’ processes. All ten cities shared the
ambition to scale nature-based solutions in their policy and
practice, yet differed in their progress, past experiences, and key
strategic approaches to beginning this process of incremental
change: i.e., targeting transformation at a strategic level (Glasgow,
Nicosia); scaling-up a single large flagship project (Burgas, Genk,
Ioannina, Pavlos Melas); or scaling-out through replication of a
successful small-scale intervention (Poznań, A Coruña, Sarajevo,
Málaga) (see Methods section).
This paper reports on the mainstreaming strategies emerging

from the Connecting Nature Framework application in the cities,
which include changes in governance arrangements that manifest
in new governance capacities for systemic, inclusive and reflexive
NBS planning (Fig. 1). First, the analysis inductively clustered all
activities by which the city teams advanced NBS planning,
delivery, and stewardship in view of the overarching mainstream-
ing strategy they contribute to, and which manifest in distinct
governance capacities for (a) systemic, (b) inclusive and colla-
borative, and (c) reflexive NBS planning, delivery and stewardship.
Second, the comparison of activities across cities led to formulate
stepping stones that mark key interventions to overcome the
inertia of existing urban governance settings posing barriers to
NBS implementation15,17,45. Third, the stepping stones were

Connecting Nature FrameworkGovernance 
activities to 
plan, deliver 
and steward 
NBS

Activities manifest in 
mainstreaming strategies

(a) 
Institutionalising  
a system’s 
approach to NBS

(b) 
Institutionalising 
inclusive 
collaboration

(c) 
Institutionalising 
reflexivity and 
continuous 
learning

1) Clustering activities into emergent governance capacities

3) Analysing created or changed governance conditions
Rules, relations, practices, discourses

2) Formulating stepping stones
Key interventions to mobilise or create governance conditions underpinning 
governance capacities

Strategies to 
mainstream 
NBS in 
governance 
capacities

Co-creation 
& reflexive 
monitoring

Fig. 1 Overview of the co-creative and reflexive research process to co-develop and implement the Connecting Nature Framework and
identify emerging mainstreaming strategies. The Connecting Nature Framework guided through seven activity areas (coloured circles) at
each stage of a NBS lifecycle. The experimentation with innovative governance approaches and processes across the activity areas manifests
in three mainstreaming strategies to develop governance capacities for (1) systemic, (2) inclusive and collaborative, and (3) reflexive NBS
planning, delivery and stewardship (source: adapted from ref. 42).
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analysed in terms of the governance conditions that were
mobilised or created, representing new or altered (organisational,
legal, political) rules, relations between actors, practices, and
discourses46. The analysis was conducted throughout the project
instead of ex-post and involving all project partners in reflexive
monitoring activities47,48 to refine and characterise stepping
stones and changing conditions, and facilitate sharing of
questions, lessons and best-practices between cities43.

RESULTS
Three strategies to mainstream NBS are presented, which manifest
in steps to institutionalise distinct capacities for (a) systems’
approaches to NBS, (b) inclusive collaborations, and (c) reflexivity
and learning. The results present observations across the cities
and identify key mechanisms and associated changes in govern-
ance arrangements to shed light on how institutional and
organisational barriers to NBS implementation can be overcome.
Table 1 presents the mainstreaming strategies that emerged

from the work in the ten cities as they worked through the
Connecting Nature Framework. All cities focused on urban formal
and informal green spaces that form the basis of green urban
networks and include multiple interventions to transform them
into NBS49,50. The framework implementation included activities
across the different activity fields, which were implemented in an
iterative and non-linear way, building on questions the cities
collectively identified for moving ahead with NBS. The main-
streaming strategies aggregate these activities in terms of how
they have contributed to, and manifested in the respective
capacities.
Table 1 identifies for each mainstreaming strategy the key

interventions (i.e. stepping stones) that helped build the
respective capacity, and associated changes in rules, relations,
practices and discourses (i.e. governance conditions). It includes
examples on what activities took place in the cities to implement
the stepping stones, seeking representative examples across all
cities. Supplementary Material “Examples of governance innova-
tions applied through the Connecting Nature Framework”
provides detailed examples of governance innovations piloted in
the project, and how they were applied in cities to mainstream
NBS. Supplementary Material “Mainstreaming strategies across the
ten cities” presents an overview of the mainstreaming strategies
and examples for each city, which served as basis for the cross-
case presentation of the results and selection of examples.

Institutionalising a systems’ approach to NBS
The first mainstreaming strategy addresses the need to institutio-
nalise a systems’ approach to NBS that recognises synergies and
provides a reliable and consolidated framework for integrated
governance across institutional siloes, priorities, and agen-
das20,25,51,52. Existing sectoral approaches in the cities, charac-
terised by fragmented and narrow priorities, management
responsibilities and financing frameworks, posed barriers to the
prioritisation of NBS and the mobilisation of resources.
At the start, the city teams created narratives about how NBS

contribute to broader social, political, and business goals for urban
development to highlight co-benefits and gain support for
allocating limited economic resources or urban space. The urban
garden networks in A Coruña and Nicosia have been aligned with
sustainable transport, health, and wellbeing policies by including
active mobility connections through an integrated bicycle and
pedestrian network. The connection to other goals spurred
collaboration with other city departments and private stake-
holders. Poznań connected their concepts of open gardens and
nature-oriented playgrounds to the Department of Education’s
agenda to modernise playgrounds in kindergarten, leading to co-
financing.

To make these connections, the city teams needed to
strategically recognise and connect the NBS demonstrator
projects with ongoing policy, business, and community develop-
ments and obtain support from politicians and senior decision-
makers. A tool was developed to support the mapping of NBS
benefits against city strategic policy and the Sustainable Devel-
opment Goals (SDGs). This helped the cities present how their
intended NBS demonstrators meet both local priorities and global
themes (Supplementary Material “Strategic and operational policy
alignment in A Coruña”)53. Additionally, the city teams mobilised
existing informal relations with colleagues from other depart-
ments to identify synergies across various activities and goals.
Upon realising that one of their projects (Gardens of Waterschei)
closely related to the upgrading of the nearby trading street
Stalenstraat, led by the Economic Department, the Genk team
developed a joint plan for implementation. Several cities
successfully positioned their NBS demonstrators as high-profile
flagship projects within broader climate adaptation policies, which
increased political support. Glasgow used high-level initiatives
such as COP26 and the city’s climate emergency declaration to
politically position their Open Space Strategy (OSS).
Moving ahead with the implementation, the cities sought to

further embed NBS into existing regulatory frameworks and
decision-making procedures. Some cities developed their NBS
strategies as legally binding documents to secure political
commitment for budgetary decision-making. The Burgas Saint
Trinity Park is included in the Plan for Development of Burgas
Municipality 2014–2021, which makes it a priority site of the city
and secured future funding. The five-year Action Programme for
the implementation of the OSS in Glasgow identified goals,
responsibilities, funding sources and procedural requirements like
obligatory community engagement. In some instances, existing
regulations needed to be adapted, or circumvented, to either
open up narrow tendering procedures or avoid specific planning
rules or land ownership problems.
New working relations and organisational resources were

formalised to mobilise the knowledge, skills, and collaborations
needed for multi-functional designs, engaging local communities,
and ensuring long-term financing. In Poznań, scaling-out nature-
oriented playgrounds included the scaling of skills and ‘green
agents’ across city departments to ensure influence beyond the
immediate team. The Genk team hired a social innovation officer
with expertise in co-creation and positioned them in both the
Environment and Sustainable Development Department and
Social Department, resulting in novel exchanges and collabora-
tions between these departments.
(Co-)benefits were elaborated in wider value propositions of

NBS for long-term and collaborative public-private financing. A
Business Model Canvas (BMC) tool54, adapted to reflect the value
propositions of NBS, was used in internal cross-departmental
workshops to build recognition of strategic alignments. It was also
used with external stakeholders to formulate value propositions,
identify possible financing, business model, and governance
mechanisms, and clarify how these will be delivered through
key activities and partners (Supplementary Material “The NBS
Business Model Canvas for collaborative and integrative financing
perspectives in Málaga”). This broadened the scope of funding
applications including, in Pavlos Melas, the Integrated Territorial
Investments that support projects contributing to social, eco-
nomic, and spatial cohesion. It also prompted some cities to
initiate new instruments and collaborations to stimulate invest-
ment in NBS such as plot fees for the users of municipal gardens
or association fees for the urban gardens to create additional
income streams in A Coruña. Another example is the ‘Adopt-a-
Park’ scheme in Nicosia, a collaboration between local businesses
and community groups to fund the development of 200+ small
pocket parks.
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Table 1. Mainstreaming strategies, associated stepping stones and changes in governance conditions, and examples of activities underpinning the
stepping stones.

Stepping stones Governance conditions Examples of activities by city teams underpinning
stepping stones to create or change governance
conditions

(a) Institutionalising a systems’ approach to NBS

Generating systems’ knowledge about
localised NBS

Discourse: Knowledge about local needs,
landscape contexts, multiple benefits

Pavlos Melas: A Special Spatial Plan was prepared to
determine land uses and urban planning of a former
military camp area. The Special Spatial Plan included a
geological suitability assessment, an environmental
impact assessment, and a study of economic viability,
supporting the planning decisions and approval.

Aligning NBS across policy programmes and
goals

Rules: Cross-cutting goals and agendas
that highlight co-benefits

Burgas: Burgas embedded the promotion of work,
entertainment, sport, and health in the renovation of
Saint Trinity Park. This draws from the recognition that
the need for a physical workplace is decreasing and
that spending more time outside in nature has multiple
physical and mental health benefits.

Making NBS strategies operational and legally
binding

Rules: Formalised roles, responsibilities,
procedures

Glasgow: The adoption of the Glasgow Open Space
Strategy (OSS) by the city council made NBS-focused
open space development a key consideration for any
planning activities in the city. A five-year Action
Programme identifies goals, responsibilities, funding
and time frames, and requirements like community
engagement and improving community spaces.

Showcasing NBS as priorities for urban
regeneration

Discourse: Localised narratives across
communities

Poznań: A NBS catalogue was developed to raise
awareness about NBS in urban planning and replicate
open gardens and nature-oriented playgrounds in
kindergartens. The catalogue presents concrete NBS
(e.g. green/wooden/vegetal/plant-based elements and
structures), how they are designed and can be used.
The catalogue showcases how NBS have a long history
in the city.

Establishing working relations across sectoral
policy agendas

Relations: (In)formal cross-departmental
collaborations

Genk: City-wide thematic working groups, based on
shared goals rather than projects, were established to
facilitate discussions concerning safeguarding the
masterplan’s vision to redevelop the Stiemer Valley. This
gave way to new working dynamics, creating direct
collaborations with external partners that would
previously have been managed by another
department.

Integrating knowledge and skills in
organisational structures

Practices: Dedicated positions, cross-
departmental working groups

Poznań: ‘Green agents’ were identified across city
departments to bridge across departmental siloes and
facilitate collaborative working, as well as to ensure
necessary skills for the replication of nature-oriented
playgrounds and open gardens in kindergartens.

Embedding NBS in regulations, financing and
stewardship

Rules: Management rules, taxes, fees,
subsidies, business models

A Coruña: New conditions for granting a plot in an
urban garden programme were created (e.g. adoption
of organic agriculture) and plots were reserved for
collective management by educational centres, non-
profit associations and other groups to ensure long-
term stewardship. Tenders were changed to make them
more accessible to local SMEs.

(b) Institutionalising inclusive collaboration

Connecting with diverse urban communities Relations: Knowledge about multiple
urban communities

Nicosia: To incentivise companies to invest in NBS in
connection with Corporate Social Responsibility (CSR)
strategies and reporting, the team contacted CSR
Cyprus to access all large companies in the area of
intervention. The city team also used the need of
companies for outdoor socialising to promote
engagement.

Supporting collaborative processes Practices: Time, resources, skills, tools for
co-production

Genk: A social innovation officer was hired with
expertise in co-production. The officer’s positioning in
both the Department of Environment and Sustainable
Development and the Social Department facilitated
novel, horizontal exchanges, and collaborations.

Establishing informal spaces and platforms for
engagement

Relations: Informal connections between
actors across communities

Màlaga: Màlaga organised a bottom-NBS business
cluster to promote NBE. The cluster has organised a
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The wider value propositions of NBS fostered alignment with
economic policies and collaborations with departments and other
organisations on job and enterprise creation. This resulted in
Nature-Based Enterprise (NBE) support programmes, including

training for the delivery of natural playgrounds with a landscape
architect (Poznań), or the maintenance of urban gardens with the
city’s employment department (A Coruña), and an enterprise
accelerator programme with an existing social enterprise

Table 1 continued

Stepping stones Governance conditions Examples of activities by city teams underpinning
stepping stones to create or change governance
conditions

hackathon on NBS in Lagunillas. The hackathon sought
to increase the understanding of local climate impacts
and risks, NBS for climate resilience in the local
economy, and social entrepreneurship.

Continuous engagement of and
communication with local communities

Relations: Enthusiasm about and
engagement with NBS

Sarajevo: The urban garden design includes educational
activities and programmes for different target groups
(youth, elderly, children with disabilities), including a
weekly agenda for the urban garden (e.g. one day a
week dedicated to urban gardening). All activities in
the urban garden are followed by a journalist who
promotes urban gardens on social media.

Formalising collaborative governance models Rules: Formalised roles, responsibilities,
working procedures

Poznań: A hybrid public-private financing model for the
implementation of nature-oriented playgrounds
involves an agreement with pre-schools to make their
grounds available. The planning and upfront
development costs are covered by different
departmental and community budgets. The costs of
ongoing maintenance and management are taken up
by the kindergarten managers who access direct and
in-kind contributions from various sources.

Strengthening empowerment and self-
management

Practices: Training and information,
contact points, space for education and
community activities

A Coruña: The municipality offered training on self-
management of the ecoHortas (urban gardens) and
organic agriculture. This included theoretical classes,
practical workshops, and an online platform. The urban
gardens are available to NGOs to develop educational
projects and support citizen engagement. n
information point by the municipality provides
information, advice, and workshops for citizens
interested in urban gardening. One dedicated person
from the municipality assists the gardeners.

(c) Institutionalising reflexivity and continuous learning

Supporting collaborative learning processes (e.g.
between city departments and policy officers
and local communities)

Practices: Time, resources, skills, tools for
reflexive monitoring & learning

Ioannina: Ioannina used reflexive monitoring via regular
bi-weekly project meetings held with the participation
of all the members of the project city team. The aim
was to discuss the status of the project, and formulate
critical turning points and follow-up actions. Since the
city team consisted of members from almost all
departments of the municipality, all follow-up actions
were known across departments ensuring a cross-
departmental collaboration and learning.

Developing strategy and partnerships to
collect, maintain and share data: identifying
data needs, accessibility, and data owners

Relations: Collaborations between data
collectors and owners to access data and
knowledge

A Coruña: The city team first analysed which data was
available, and who ‘owned’ the data, to establish
collaboration for data exchange. As a part of the
EidusCoruña urban sustainable development strategy a
new Urban Observatory will be created to collect data
on various indicators on urban sustainability.

Establishing platforms for continuous learning
(e.g. between city departments and policy
officers and local communities)

Practices: Informal spaces for social
learning

Genk: The Stiemer Conclave takes place every six
months next to allow reflexivity and zooming out for a
longer period. The conclave takes place for two days
full-time to reflect on the progress of the Stiemer
Programme. The agenda is determined in advance
focussing on a number of fundamental aspects of the
Stiemer Programme that require attention.

Embedding reflexive learning in collaborative
decision-making

Rules: Integrating evidence and lessons-
learned in planning

Glasgow: Glasgow employed citizen science approaches
to involve citizens in the assessment of open spaces
and trees across the city. The integration of the data
collection and maps in the OSS supported its use
across city departments and programmes, including
the Development Plan, play space revitalisation, urban
agriculture and water management.

K. Hölscher et al.

5

Published in partnership with RMIT University npj Urban Sustainability (2023)    54 



accelerator (Glasgow, Supplementary Material “A place-based
approach to guide the Open Space Strategy development and
implementation in Glasgow”).

Institutionalising inclusive collaboration
Collaborative governance approaches, including diverse formal
and informal, temporal or long-standing, location-specific or city-
wide partnerships, and co-creative processes, activate a wider
range of ideas, needs and resources for NBS and support inclusive
and localised NBS18,23,55. The cities’ approaches to NBS encom-
passed a multitude of novel collaborative processes involving
different city departments, levels of government, and private
actors (citizens and entrepreneurs). This diversity illustrates the
versatility of collaborative governance approaches along varying
dimensions of participation and inclusion56 depending on, e.g.,
types of NBS, context and/or desired impact57,58. For instance, the
cities targeting transformation at strategic level largely focused on
cross-departmental collaboration, while cities that replicated
small-scale interventions engaged local communities in place-
specific co-creation processes.
At the start, most city teams struggled with collaborative

approaches because they lacked experience, knowledge and skills
about design and facilitation, and faced substantial barriers due to
existing planning routines and cultures. The city teams thus
needed to first create institutional space and support and mobilise
necessary skills. Learning webinars, workshops and peer-to-peer
learning activities organised by the project team supported them
in getting acquainted with co-production as a specific mode of
collaborative governance, including principles and methods59.
Additionally, the teams identified colleagues from other depart-
ments or external actors, who had experience with co-production,
to support them. Several cities have later succeeded in integrating
collaborative approaches in institutional structures, public fund-
ing, and tendering procedures. For instance, Genk has hired a
social innovation officer tasked with organising co-production,
and Glasgow made community participation a critical criteria for
all aspects of open space implementation.
A key learning was to first define the specific goals and context

of a co-production process and the target audience and suitable
methods. In Poznań, the target audience was defined and
subsequently actors were systematically mapped based on
needed knowledge: including children’s knowledge about their
needs for a nature-oriented playground in a kindergarten and
legal knowledge from police to address questions of safety when
opening the kindergarten to the public. The choice of instrument
and engagement method depended on specific objectives and
target groups, as well as actors’ capabilities to participate,
including issues such as a venue’s accessibility (e.g., by public
transport). Innovative methods for co-production applied in the
project included the BMC for NBS and the EM|Path approach50

(Supplementary Material “Co-production with the EM|Path
approach to unlock new perspectives and relations in Nicosia”),
to build partnerships, and develop common understanding and
trust. Still, a shortcoming in all cities was to engage residents,
especially citizens of immigrant origin and low-income groups.
Collaboration with actors embedded in local contexts – e.g.
community managers – and harbouring social skills helped
address this gap.
While co-production often takes temporary, project-based

forms focused on specific, mostly design-related aspects of
NBS55,58, the cities’ experiences underscored the need to enable
lasting partnerships and continuing community participation for
long-term co-management60. Several cities formalised established
collaborations between city government and citizens or entrepre-
neurs by clarifying roles, responsibilities and decision-making
procedures. Genk pioneered a collaborative governance model to
ensure active citizen participation and engagement in all aspects

of the Stiemer programme (Supplementary Material “A novel
governance model for the Stiemer Programme in Genk”). In A
Coruña, co-production led to the creation of municipal urban
gardens associations of gardeners (“De leria na leira”) to manage
the plots better (more direct contact, on the ground, with less
bureaucracy). Additionally, the urban garden is made available to
NGOs to develop educational projects and support citizen
engagement.
In aiming for long-term co-stewardship, city teams identified

the need to provide support to the diverse actors and local
communities, and developed capacity-building toolkits, educa-
tional projects and initiatives. In A Coruña, the self-management
of the urban gardens by its users has been supported by expert
trainings on self-management and organic agriculture. Poznań
initiated the ‘NBS Academy’, an Entrepreneurship Programme to
raise decision-makers’ awareness and provide training on good
practice for contractors and NBEs. To improve outreach and keep
enthusiasm high, the cities organised – often together with local
NGOs and artists – continuous engagement and information
activities such as photo contests, exhibitions, and bike tours
connected with the NBS location. Genk and A Coruña have
created formal and informal institutional spaces for continuous
engagement. Glasgow and Málaga expanded on the Connecting
Nature Enterprise platform61 and created local versions of online
marketplaces connecting potential buyers with suppliers of NBS.

Institutionalising reflexivity and continuous learning
The third mainstreaming strategy is about institutionalising
reflexive and learning-based forms of governance that link
emergent knowledge about how NBS are influenced by and
influence the contexts in which they are positioned41,62. For the
city teams, this meant they had to take a step away from the
institutional expectation to predefine problems and solutions and
act quickly. They needed to change how they interacted with their
institutional, social, and political contexts: from controlling them
and only assessing impacts retrospectively to reflecting and
learning about the progress and direction of their NBS in real time
and in relation to emerging context needs, barriers and
opportunities.
Reflexive monitoring47,48 provided the teams with a process

tool to evaluate day-to-day activities, decisions and progress, how
these aligned with long-term ambitions and what adaptations
were necessary. Initially, many city teams were sceptical of its
value, because it was quite different from the usual way of
managing a project. Eventually, as the cities became comfortable
with the method and translated it to a format that suited their
working approach, it was highly appreciated and embraced. The
involvement of actors from different departments and, in some
cities, private stakeholder groups showcased the opportunities
provided for social learning, raising broader insights, awareness,
and support about barriers and follow-up actions. A policy officer
from Poznań stated: “This approach helps us to link the intangible
results to the tangible ones and this is crucial to ensure a long-
term change from grey playgrounds to green playgrounds”
(Supplementary Material “Working with reflexive monitoring in
Poznań”).
Reflexive monitoring turned into a crucial process for the city

teams to step away from their daily activities and demands and
navigate the complexities involved in NBS implementation.
Through the identification of critical turning points, the teams
could be more proactive and anticipate possible problems. In
Ioannina, one of the critical turning points was determining the
key design elements in restoring an existing under-used, derelict
urban park to transform it into NBS with multiple benefits. Follow-
up actions identified all process steps that needed to be followed,
including internal and external meetings, city board decisions, and
public participation. Reflexive monitoring supported the reframing
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of problems. In Genk, an initial problem framing was about how to
engage engineers from the infrastructure department in co-
production, which evolved to: “How can we integrate co-
production in the design process of the infrastructure department
when working on NBS?”.
The cities developed impact assessment approaches to under-

pin the generation of an evidence base about the social,
ecological and economic impacts of NBS that is vital to unlock
NBS mainstreaming. At project initiation, the experience of each
city in impact assessment was very different, ranging from
informal to more formal approaches. For all cities, impact
assessment strategies developed through the project changed
what kind and how data was collected: starting from system-
atically selecting context-specific indicators and including diverse
actors in data collection and analysis. Connecting city strategic
objectives to expected outcomes of the NBS helped select
indicators across multiple categories including environment,
health and wellbeing, social cohesion, economic and participatory
planning, and governance62.
Collaborations and shared platforms were identified as crucial

processes for gaining access to existing data and for embedding
the learnings from reflexive monitoring and impact assessment
into decision-making. Using a scoping exercise to analyse what
data was available enabled the city team in A Coruña to identify
that the city council already had a number of meteorological
stations istributed around the city, which could be relocated next
to one of the urban gardens of their NBS project. They were also
able to identify other indicator data sources related to existing
local implementation plans such as the Spanish Urban Agendas
and REDS Indicators (Spanish Network for Sustainable Develop-
ment). Several cities established partnerships with academia to
support impact monitoring and evaluation when council-held
data was not readily available. Citizens were also involved to
quantify and qualify impacts for different target groups, and to
support data collection and analysis. An example of this included
Glasgow employing citizen science approaches in the assessment
of open spaces and trees across the city (Supplementary Material
“A place-based approach to guide the Open Space Strategy
development and implementation in Glasgow”). The resulting
publicly available maps produced in Glasgow provided a
foundation for decision-making, building on understanding
current state of open spaces/trees, future potential and impact
measurement. The integration of the Glasgow data collection and
maps into the OSS, which has been adopted by the council,
supported its further use across city departments and pro-
grammes, including the Development Plan, play space revitalisa-
tion, urban agriculture and water management.
Some cities also sought to set reflexive monitoring as an

additional assessment method for organisational learning to
support regular management. In Genk, reflexive monitoring has
been institutionalised in the form of bi-monthly reflexive
monitoring sessions and the bi-annual Stiemer Conclave. In A
Coruña, the success of the impact assessment approach was
transferred to the development of other major programmes
within the city government. As part of the EidusCoruña urban
sustainable development strategy63, the approach supported the
development of anew Urban Observatory that will be created to
collect indicators on urban sustainability.

DISCUSSION
This paper reports how policy officers in ten European cities have
interacted with their incumbent governance contexts when
experimenting with novel governance processes and practices
to develop and scale NBS, and how this manifested in new
capacities for systemic, inclusive, and reflexive NBS planning,
delivery and stewardship. In doing so, they were supported by a

co-creative and reflexive research process to co-develop and apply
the Connecting Nature Framework.
The mainstreaming strategies provide a novel perspective on

how NBS, as particular examples of systemic innovations to
address complex sustainability problems in cities, can foster
processes of institutional learning to facilitate breaking through
incumbent and obdurate institutional barriers15,45. As such, the
strategies, encompassing both stepping stones and resulting
changes in governance conditions as measures of mainstreaming
progress, move beyond identifying barriers, stepping stones or
leverage points15,17 and transformative potentials64 that do not
identify how policy officers can develop the rules, skills, and
resources needed for NBS. Specifically, the strategies unravel how
the city teams, in working their way through the Connecting
Nature Framework, have changed the underlying governance
arrangements to put in place the conditions (what) needed for
moving towards a solutions-oriented agenda across multiple
sectors, agencies and interests41. Changes range from more
intangible ones such as new narratives about regeneration, new
relations and reflexive project management cultures, to more
tangible ones like shared physical spaces for actors to come
together, institutionalised positions (e.g. GIS or social engagement
officers) and cross-departmental and public-private collaborations
for financing and co-stewardship.
Some changes in underlying governance conditions differed

across cities. Differences related largely to the varying entry points
– from more strategic approaches to NBS like in Glasgow and
Nicosia to the replication of specific NBS, as well as governance
contexts and priorities. Several cities have specifically focused on
formalising and supporting community self-management of small-
scale NBS such as urban gardens by providing incentives,
capacity-building and connections, while others – especially those
taking strategic approaches – prioritised collaboration across
departments and with NBEs. The frontrunner cities Genk, Glasgow
and Poznań were particularly successful in extending the
governance conditions for more integrative, collaborative and
learning-based approaches to other priorities and programmes
such as climate adaptation, energy, food, and mobility, indicates
broader and lasting changes in urban governance. In Genk, the
Stiemer governance model has been replicated to support the
city’s energy transition. This can partially be explained by these
cities’ longer engagement with the Connecting Nature Frame-
work, as well as their higher levels of previous experience with and
commitment to scaling NBS. However, at the end of the project
the initial divide between frontrunner and fast-follower cities
shrunk considerably, and all cities self-identified as Connecting
Nature cities. Cities showed particular progress when the
experimentation with co-production, NBE accelerators, and
reflexive monitoring contributed to their integration into organi-
sational procedures and resources to cover expertise, time and
skills that hindered their take-up before. Nicosia has adopted
applied co-production methods also in other urban planning
projects.
In spite of, and in advancing, the mainstreaming of NBS, many

barriers persisted in all cities. Hard-to-overcome barriers related in
particular to those over which the city teams had little or no
influence, such as opportunistic rather than consistent political
support for NBS, short-term financing and procurement frame-
works that emphasise costs over benefits, and insufficient
organisational staffing. Some barriers were prevalent in some
cities more so than in others (e.g. limited political prioritisation of
NBS, institutional hierarchy and rigidity), resulting in some city
teams struggling more to get buy-in for innovative governance
processes or perceiving new approaches as ‘one bridge too far’ in
view of existing working cultures. Even in Genk, an avid adopter of
reflexive monitoring, a policy officer noted that meaningful
application is difficult when not the whole team is on board or
there is distrust, resistance or lack of commitment: “Trust and time
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are not evident in local government. It remains a continuous
struggle to embed the methodology in the long-term”. Similarly,
the city teams felt there was still too little knowledge and
expertise to engage a diversity of citizens in NBS co-production
and stimulate them taking up their own initiatives.
Many barriers identified indicate a requirement for changes in

legislation, organisational norms, or administrative procedures.
Such changes would be dependent upon top-down action by
executives and elected leaders65,66 and novel policies by (supra)
national governments67. These changes were not possible
through the governance processes encompassed in the Connect-
ing Nature Framework. For instance, collaborative governance
approaches to attract non-public financing sources did not work
at a large-scale and remained a key obstacle. Unlocking significant
private-sector financing requires more fundamental changes in
market conditions at national or EU levels, suggesting research
directions to enable multi-level actions.
Other barriers indicate gaps in achieving long-term changes in

existing governance arrangements. Especially departmental silos
proved difficult to overcome and cross-departmental working –
including investments in building relations and trust – remained a
continuous struggle. Some cities made steps forward by
institutionalising cross-departmental working groups or collabora-
tive governance models, which could be further embedded in
urban strategies and agendas. A recurrent point was the need for
more systematic evidence about benefits of not only NBS, but also
innovative processes like co-production and cross-departmental
collaboration. This asks research to advance monitoring and
evaluation methods, paying attention to qualitative outcomes and
governance processes in relation to how NBS relate to transfor-
mative change in its multiple dimensions62,64. Reflexive monitor-
ing could contribute to further unlocking cross-departmental and
public-private collaborations, because it offers continuous reflec-
tion about institutional working contexts.
The focus on how institutional mainstreaming is achieved

underscores the critical roles of institutional entrepreneurs, in this
case the city teams, in enacting the stepping stones9,52. The city
teams invested in alliances and trust, showcased new strategies,
pilots, and practices, bridged across different agendas and
networks, forged partnerships with key stakeholders and citizens,
and contracted necessary expertise and skills to e.g. apply novel
tools like the BMC for NBS. Given the complexity of introducing
NBS even as a concept23, a main lesson learned was to
communicate in a simple and appealing way, using principles of
storytelling, to create new discourses around the significance of
NBS and build and consolidate networks. For these purposes, the
NBS catalogue in Poznań showed examples of NBS throughout
the city’s history to demystify the concept.
The co-creative research approach supported the city teams’

institutional entrepreneurship, with the city teams generally
leading the conversations and raising their questions, reflections
and challenges. Reflexive monitoring was amongst the most
valued methods: according to a policy officer in Glasgow it
“highlighted what went wrong as well as right and we could be
agile and proactive of the back of that”. The peer-to-peer sessions
created space for the cities to ask questions to each other and
make sense of and explore the application of the Connecting
Nature Framework, which, as noted by a policy official in Burgas
“required a new way of working”. This substantiated the science-
policy exchange, which required trust-building and translating
between academic and practitioners’ languages and priorities, and
shrunk the divide between FRCs and FFCs43. Having gained
experience with the framework, the city teams recognised
increased knowledge of innovative governance processes, and
financing and business planning for NBS, making them feel more
confident in discussions with colleagues and external partners.
The extensive peer-to-peer and inter- and transdisciplinary

support provided to the city teams raises questions about how to

transfer the Connecting Nature Framework to other cities. One
way forward is the roll-out of the framework through the
UrbanByNature (https://urbanbynature.eu) capacity-building pro-
gramme that aims to promote exchange among cities, research-
ers, SMEs and NGOs globally. Overall, fruitful (research) avenues
could focus on establishing and maintaining space for city
dialogue and exchange to facilitate place-based institutional
entrepreneurship in relation to on-ground implementation and
learning, which involves interpreting, translating and realising a
mix of agendas, policies and strategies16.

METHODS
The findings were derived based on a qualitative comparative
case study of ten European cities that participated within the
Connecting Nature project to scale NBS in cities. The overall
research approach employed a combination of knowledge co-
production and reflexive monitoring to generate and integrate
existing knowledge about governance barriers, mainstreaming
strategies, and institutional changes that could be directly
translated in urban planning and policy.

Case study cities
The three FRCs participating in the project were Genk (Belgium),
Glasgow (United Kingdom) and Poznań (Poland). The team
engaged seven additional FFCs – A Coruña (Spain), Burgas
(Bulgaria), Ioannina (Greece), Málaga (Spain), Nicosia (Cyprus),
Pavlos Melas (Greece) and Sarajevo (Bosnia and Herzegovina) – to
test and transfer the learning emerging from the frontrunner
cities’ processes (For more information on the cities please see
here: https://connectingnature.eu/cities). The distinction into FRCs
and FFCs was a requirement by the European Commission,
distinguishing between cities with prior NBS demonstrators and
ambition to scale, and cities with less experience in that regard. In
practice, however, the cities themselves gradually discovered that
this polarisation was difficult to reconcile with because all cites, in
some way or other, have exemplars that could be described as
NBS demonstrators. Still, it was necessary to draw on the
experiences of the FRCs, especially their co-production processes,
to allow the FFCs to identify pathways to enable these same
processes that were deliberate and ex ante NBS.
All cities focused on urban formal and informal green spaces

that form the basis of green urban networks and include multiple
interventions to transform them into NBS49,50. The entry points to
the creation of green urban networks differed: Glasgow and
Nicosia started from a strategic level building on the development
of a city-wide (Glasgow) and district-level (Nicosia) strategies for
networks of open green spaces to be rolled out through diverse
small-scale projects. Burgas, Genk, Ioannina and Pavlos Melas
focused on a particular urban area or park to be transformed into
NBS through multiple interventions. The other cities started from
small-scale interventions in specific areas that are to be replicated
(out-scaled) across the respective cities – including open garden
and nature-oriented playgrounds in kindergartens (Poznań), urban
gardens for agriculture (A Coruña), urban gardens and sensory
parks in schools (Sarajevo) and multifunctional urban gardens to
flourish the Lagunillas neighbourhood (Málaga).

Knowledge co-production and reflexive monitoring
The project adopted an inter- and transdisciplinary knowledge co-
production approach68 in combination with a process of reflexive
monitoring to evaluate and adapt research and practice activ-
ities48. Every project step and lesson has been co-defined
involving city planners, scientists from different disciplines (e.g.
ecology, business, psychology, governance), civil society organisa-
tions, and SMEs to facilitate peer-learning centred around the
Connecting Nature Framework42 (Fig. 1), and move beyond new
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knowledge generation to altering institutional arrangements and
practices. The framework is a process-based tool encompassing
innovative governance mechanisms and approaches for seven
distinct activity areas across three phases of NBS planning,
delivery, and stewardship. Both activity areas and phases were
chosen because the city teams felt them to be consistent with
their project management stages and substantiated by literature
review of the research partners.
The framework was applied in the cities in an iterative, inter-

and transdisciplinary peer-learning process, whereby starting
points and specific steps depended on a respective city’s contexts
and needs: between June 2017 and June 2021, diverse peer-
learning activities (workshops, webinars, interviews, field visits)
were undertaken to co-develop the Connecting Nature Frame-
work and each of its constitutive elements, formulate and refine
mechanisms and interventions to be undertaken in and by the city
teams, and derive lessons about barriers, opportunities and
institutional changes (see Supplementary Material “Overview of
data collection and interaction processes” for a detailed overview
of all activities per Connecting Nature Framework activity areas).
The activities were different for FRCs and FFCs; the former
participated earlier and more frequently and the latter were more
deeply engaged during the later project phase through knowl-
edge transfer. Monthly (later bi-monthly) reflexive monitoring
sessions with each FRC served to discuss their day-to-day
experiences, questions, challenges and next steps, as well as to
identify and reflect on learning outcomes for mainstreaming NBS
across all activity areas of the Connecting Nature Framework and
including corresponding scientific experts. The knowledge transfer
sought to facilitate sharing of expertise and peer-to-peer support
among all ten cities (and other project partners), as well as further
capture learning outcomes. It included 1-to-1 learning sessions
between FRCs and FFCs and knowledge hub sessions to zoom in
on cross-city learning questions and objectives with all cities, and
exchange on best-practices and lessons44. The research complied
with all relevant ethical regulations. Consent to publish the images
was obtained.

Comparative analysis
The comparative analysis sought to identify the strategies by
which the cities have started to mainstream NBS in urban
governance capacities, including the resulting institutional
changes and activities to achieve those. It built on a wealth of
information and data generated and collected throughout the
peer-learning activities outlined above, which were further
substantiated by the reports written by each city to showcase
how they have applied the Connecting Nature Framework.
The analysis proceeded in three iterative steps, for each

individual city and the cross-city comparison (Fig. 1). The steps
build on the conceptualisation of institutional mainstreaming of
NBS as manifest in novel governance capacities, which encompass
both stepping stones (activities) and conditions. The steps
followed an inductive research logic69, i.e. it sought to learn from
specific observations in the cities and, rather than assessing or
evaluating mainstreaming outcomes, explore and illustrate
possible mainstreaming strategies and associated (changes in)
governance conditions, best practices for achieving them and
context-specific questions and challenges. The analysis was
iterated with the cities during the above-mentioned workshops
and webinars to refine and characterise the results, and promote
sharing between cities to explore transferability and exchange
best practices.
In a first step, all interventions and activities of the cities to

advance NBS planning, delivery, and stewardship were clustered
in reference to the overarching mainstreaming strategies they
contributed to, and which were conceptualised to manifest in
distinct governance capacities for (a) systemic, (b) inclusive and

collaborative, and (c) reflexive NBS planning, delivery and
stewardship. An initial overview of mainstreaming strategies was
thus achieved and complemented with literature review. This
resulted in the three mainstreaming strategies, each including
city-specific strategies to mobilise or invest in governance
conditions (Supplementary Material “Mainstreaming Strategies
across the ten cities”).
Second, the comparison of activities across cities led to

formulate stepping stones that mark key interventions to
overcome the inertia of existing urban governance settings
posing barriers to NBS implementation15,17,45. This further detailed
each mainstreaming strategy in terms of ‘how’ it was put in place
in the cities to change or mobilise conditions of their incumbent
governance arrangements.
In a third step, the mainstreaming strategies were further

analysed to identify the governance conditions mobilised or
changed through the stepping stones and that manifest in the
capacities. Governance conditions refer to the more or less
institutionalised working arrangements (e.g. organisational set-
tings, rules, regulations, partnerships) that allow actors and
organisations to collaborate, analyse, assess and act on informa-
tion and deliver joint action in practice29,30. The analysis of
mainstreaming strategies distinguished between governance
conditions in terms of: 1) rules guiding actors’ practices
(organisationally, legally, politically, symbolically), 2) relations
between actors and between the initiative and context, 3)
practices (common ways of working), and 4) discourses related
to the future of the initiative46.
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