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specific to NBS for CCA, comprehensive research is lacking into concrete strategies that actors can use to 
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biodiversity benefits and human well-being. However, despite being recognised for their potential, the 
implementation of NBS overall as well as NBS for CCA in urban areas is limited. While previous research has 
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answered through a comparative analysis of 16 case studies of NBS in cities worldwide. The results demonstrate 
that actors tend to use relationship-based strategies, such as active involvement of citizens with the intention of 
gaining their support, or targeted collaborations with stakeholders to access knowledge and capacity. In addition 
to previously identified strategies, in this study, two new strategies were identified. One focuses on the 
engagement in networks which offer support and knowledge, and the other establishes a new collaborative 
platform for stakeholders to engage in to overcome previous blockades to engagement of collaboration. These 
are important insights to learn from in the process of mainstreaming NBS implementation in cities around the 
world. 
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1. Introduction  

According to the IPCC (2014) climate change will lead to increased frequency, intensity and/or 
duration of extreme weather events which will significantly impact cities worldwide. Impacts of 
climate change include rising sea levels and storm surges, heat stress, extreme precipitation, 
inland and coastal flooding, landslides, drought, increased aridity, water scarcity, and air 
pollution. Simultaneously, increased urbanization and a range of interlinked pressures in urban 
areas threatens the functionality of ecosystems and the services they provide urban populations. 
This results in negative impacts on people’s health, livelihoods and assets, as well as on local and 
national economies and ecosystems (IPCC, 2014). The significant number of people living in 
urban areas increases the gravity of these effects.  

Nature-based Solutions (NBS) are one way to address climate change adaptation (CCA) in urban 
areas. The International Union for the Conservation of Nature (IUCN) defines NBS as actions to 
protect, sustainably manage and restore natural or modified ecosystems with the purpose of 
addressing societal challenges while also providing biodiversity benefits and human well-being 
(Cohen-Shacham et al., 2016). NBS have the potential to decrease vulnerability to weather-related 
hazards and enhance cities resilience to climate change, while simultaneously addressing the 
threat to biodiversity and ecosystems (EEA, 2021).  

However, despite being recognised for their potential, the implementation of NBS overall as well 
as NBS for CCA in urban areas is limited (Kabisch et al., 2017). Since 2015, NBS has gained 
increased attention in a number of disciplinary research fields, however only a limited number of 
researchers have investigated the cause for the lack of NBS implementation. In the existing 
literature, several barriers to implementation have been identified where factors including siloed 
departmental work structures, lack of access to funding, lack of public approval and support and 
lack of political prioritization have been identified (see for example Clar et al, 2013; Kabisch et 
al., 2016; Hawxwell et al, 2019; Droste et al., 2017). Limited research has also focused on 
elements which facilitate implementation where factors such as collaborative governance 
structures, knowledge sharing networks as well as acts and legislation have been identified as 
enablers of implementation (see for example Kabisch et al., 2016; Moseley et al., 2013; Xing et 
al., 2017)  

Although previous research has identified both barriers and enablers of implementation within 
the general NBS context and specific to NBS for CCA, comprehensive research is still lacking 
into concrete strategies that actors can use to overcome barriers to implementation. Wamsler et 
al. (2020) made such a study focusing specifically on Swedish municipalities. They identified 
five strategies that municipal staff use to tap into existing drivers/potentials and overcome 
barriers to implementation of NBS for CCA. However, this and related studies (see overview of 
studies in Sarabi et al. 2019 & 2020) are limited both in geographical scope and type of actors 
studied. To gain a better understanding of strategies in a wider context (e.g., outside the specific 
conditions of Swedish municipalities), additional research is required. Against this background, 
this study aims to answer the following question: what strategies do key actors use to overcome 
barriers to implementation of Nature-based Solutions for climate change adaptation? 
Implementation is here defined as the process of realising a NBS, and refers to implementation 
in both the beginning and end stages.  

The research question is addressed through the analysis of 14 case studies of NBS that are part of 
the EU-funded 4-year research project NATURVATION that investigated practices and 
experiences of NBS in cities. The NBS case studies (hereafter referred to as the NBS cases) 
formed part of a portion of the project that focused on the analysis of tools, mechanisms and 
processes that hinder or enable NBS innovation and integration in cities (Kiss et al., 2019). The 
14 cases were selected out of a sample of 54 based on their connection to CCA. An additional 
two cases from Japan, following the same structure, were added to the sample making a total of 
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16 cases for analysis. The types of NBS varied with regards to the primary actor driving 
implementation, geographical location and type of NBS. The NBS cases are analysed using a 
combination of literal reading and grounded theory to identify the occurrence of five previously 
identified strategies by Wamsler et al., 2020, and the identification of new strategies.  

The thesis begins by providing a background on the effects of climate change on urban areas, and 
how NBS can be utilized for CCA (section 2). This is followed by a literature review which firstly 
provides a synthesis of past research of barriers to implementation of NBS (section 3.1) and 
secondly a synthesis of past research on factors for overcoming barriers to implementation 
(section 3.2). The subsequent theoretical framework section presents Wamsler et al.’s strategies 
for overcoming barriers to implementation. The methodology section outlines the 16 NBS cases 
subject to analysis and how the analysis is approached (section 4). The result section firstly 
presents the results in relation to the occurrence of Wamsler et al.’s strategies within the NBS 
cases (section 5.1) and secondly presents two newly identified strategies (section 5.2). The results 
are then discussed in relation to aspects including differences in the type of actor executing the 
strategy and geographical factors, and conclusions on concrete strategies are presented (section 
6).  

2. Background 

2.1. The impacts of climate change on urban areas  
The risks and impacts of climate change on urban areas are increasing worldwide (IPCC; 2014), 
giving rise to impacts including rising sea levels and storm surges, heat stress, extreme 
precipitation and water scarcity. Conditions unique to urban areas make them especially 
vulnerable to climate change, and cities have been described as hotspots for disasters and risk 
(Pelling, 2003; UNDP, 2004). Cities and city regions are sufficiently dense and of a spatial scale 
that they influence their local micro-climate. Climate change interacts with these micro-climates 
which exacerbates the level of climate risk (IPCC, 2014). Examples of this include when increases 
in temperature and extreme temperature events interact with urban heat islands – i.e. areas of 
higher temperatures in comparison to outlying rural areas – which occur due to (1) characteristics 
of urban environments including a reduction in vegetation and evapotranspiration, (2) an 
increased anthropogenic heat production and (3) a higher prevalence of dark surfaces with low 
levels of heat reflection (Stone et al., 2010). Additional examples include when increases in high 
precipitation events result in more frequent overflowing of urban drainage systems (Semadeni-
Davies et al., 2008); and when sea-level rise and increases in windstorm frequency interact with 
cities close proximity to coast lines to escalate the frequency of flooding (Nicholls, 2004). 

The effects of climate change on cities does not occur in silos, but instead interacts with other 
factors such as rapid increases in urbanization, competing demands for water, demographics such 
as the share of elderly which are more vulnerable to heatwaves, as well as socio-economic factors 
effecting the vulnerability of property and ecosystems. It is within this web of additional factors 
which climate change interacts to impact urban areas (EEA, 2021; IPCC, 2014). Take climate 
induced flooding for example: in addition to damaging infrastructure and ecosystem health, as 
well as directly endangering human lives, it poses human health risks by creating exposure to 
infectious diseases when contaminants are introduced into rivers and lakes from overloaded urban 
sewage systems (EEA, 2017). An additional example is the increased intensity and frequency of 
heat waves in cities with large populations of elderly reside. This combination of conditions 
causes a situation where a significant number of people are put at risk of disease or death (EEA, 
2021). The results of these interactions are substantial social and economic impacts that jointly 
and separately result in economic loss, discomfort for citizens and loss of lives (Emilsson & Sang, 
2017).   

The significant number of people living in urban areas increases the gravity of these effects. In 
2018, it was estimated that 55.3 percent of the world’s population lived in urban areas, and the 
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projection is a continuing upward trend (United Nations, 2019). Given that urbanization continues 
to increase, an increasingly large proportion of the world’s population will be exposed to the 
direct impacts of climate change (IPCC, 2018; de Sherbinin et al., 2007). Consequently, climate 
change adaptation in cities presents as an important factor in mitigating the adverse effects that 
climate change will have on populations worldwide.   

2.2 Nature-based Solutions 
As the above-described challenges facing cities are mounting, there has been a growing search 
for ways to address them. NBS have emerged as one such way that has been gaining increasing 
attention in policy and research (see for instance EEA, 2021).   

2.1.1. What are Nature-based Solutions (NBS)? 
There is no absolute consensus regarding the definition of NBS, and debates exists over what 
components ought to be included in the concept (European Commission, 2015; Eggermont, 2015). 
The International Union for the Conservation of Nature (IUCN) (who originally coined the 
concept) defines NBS as:  

  ‘[…] actions to protect, sustainably manage and restore natural or modified ecosystems, which 
address societal challenges (e.g., climate change, food and water security or natural disasters) 
effectively and adaptively, while simultaneously providing human well-being and biodiversity 
benefits’ (Cohen-Shacham et al., 2016)  

Another of the more influential definitions is that by the European Commission, which defines 
NBS as:  

‘actions inspired by, supported by or copied from nature; both using and enhancing existing 
solutions to challenges, as well as exploring more novel solutions, for example, mimicking how 
non-human organisms and communities cope with environmental extreme‘ (European 
Commission, 2015).  

Slight differences exist between the above presented definitions where the IUCN’s definition puts 
biodiversity and local communities at the center, whereas the European Commission views NBS 
more as sustainable measures that simultaneously meets environmental, societal and economic 
objectives (European Commission, 2015; Eggermont, 2015). These definitions are two out of 
several, and the differences they present demonstrate how the perspective of the definer influences 
which definition is preferred.  

Demonstrated by the variety in definitions, NBS are often regarded as a flagship term that can 
provide incentives for governments, business, citizens and institutions to develop innovative ways 
of integrating natural capital in policies and planning, and maintaining or increasing biodiversity 
and human well-being (European Commission, 2015; Eggermont et al., 2015; Cohen-Shacham et 
a.l, 2019). Closely related concepts that often partly overlap are ecosystem-based adaptation, 
ecosystem-based disaster risk reduction, green infrastructure and natural water retention measures 
(Kabisch et al., 2016). NBS – as well as these related terms – focus on developing systemic 
approaches using concrete implementation actions as solutions to address pressures and risks 
(Kabisch et al., 2016).  

As a response to the diversity in understandings of the concept, in 2020, the IUCN launched a 
global standard for NBS to clarify the meaning of the concept of NBS and what factors need to 
be considered to ensure successful implementation and management. The standard incorporates 
eight criterions which address sustainable development from an economic, environmental, and 
social perspective (IUCN, 2020). The eight criterions can be summarized as follows: (1) address 
societal challenges which have been identified as a priority; (2) encourage NBS designs that take 
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into account the uncertainty and complexity in the landscape; (3) generate net gains to 
biodiversity and ecosystem functioning; (4) be economically feasible; (5) take into account the 
concerns of relevant stakeholders and foster a transparent governance process; (6) maintain the 
trade-off between the primary objective and additional benefits; (7) have an adaptive approach to 
management of the NBS; (8) be designed and managed with a long-term perspective in mind. 
(IUCN, 2020).  

2.1.2. Origins of the concept and Ecosystem-based approach 
NBS in urban areas can be understood in the context of human–environment systems. Urban 
society depends on the capacity of ecosystems to support urban life with essential ecosystem 
services (Folke et al., 1997; Grimm et al., 2008; Folke et al., 2011). The NBS framework emerged 
from the Ecosystem Approach (Cohen-Shacham et al, 2019), which considers biodiversity 
conservation and human well-being to be dependent on functioning and resilient natural 
ecosystems (CBD, 2004). The concept originally developed out of the paradigm shift in nature 
conservation from focusing singularly on nature to focusing on people and nature (Mace, 2014) 
where people were proactive in protecting, managing or restoring ecosystems as a contribution to 
addressing a range of major societal challenges (Cohen-Shacham et al., 2019).  

To demonstrate the wide range of ecosystem-based approaches covered within the umbrella term 
of NBS, Cohen-Shacham et al. (2019) sorted the different types of NBS into the following five 
categories: Restorative (ecological restoration, forest landscape restoration and ecological 
engineering); Issue-specific (ecosystem-based adaptation, ecosystem-based mitigation, 
ecosystem-based disaster risk reduction, climate adaptation services); Infrastructure (natural 
infrastructure, green infrastructure); Management (integrated coastal zone management; 
integrated water resources management); Protection (area-based conservation approaches 
including protected area management and other effective area-based conservation measures). 

2.1.3. Nature-based Solutions for climate change adaptation  
NBS for CCA encompasses a variety of solutions which seeks to deal with climate related issues, 
including issues facing urban areas. An example is the use of green and blue infrastructure to deal 
with increased temperatures and heat waves. This can involve the establishment of parks, planting 
of trees and other vegetation, or green roofs and walls which have a cooling effect (Emilsson & 
Sang, 2017). Other solutions address hydrological aspects of climate change. These include for 
instance green roofs, rain gardens and bioswales – i.e. channels designed to concentrate and 
convey stormwater runoff – which help with flooding and also reduces the negative effects of 
storm events (Emilsson & Sang, 2017). In addition to addressing concrete issues like flooding 
and heat waves, co-benefits to these solutions include improved quality of life, improved mental 
and physical health, and reinforced cultural identities (Keniger et al., 2013; Hartig et al., 2014). 

2.1.4. Context and key actors in the implementation of Nature - based 
Solutions  

NBS tend to emerge in complex settings and involve multiple actors at multiple levels (Sarabi et 
al., 2019).  This can be exemplified by one of the NBS cases analysed in this study, the Malmö 
Tree Strategy. The Malmö Tree Strategy is a municipal action plan that emerged against the 
backdrop of a sustainability vision declared by the city of Malmö. The NBS is the responsibility 
of the The Streets and Parks Department of the municipality, however other departments are also 
involved, for example the Property Management Department. In addition, landowners are 
involved so that land for tree planting can be accessed.  Lastly, citizens are involved at multiple 
points.   

According to Sarabi et al. (2019), actors involved in NBS can be categorized into the following 
groups: (1) Micro-level actors which including citizens, landowners, business owners, citizen 
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groups, and non-governmental organizations (NGOs); (2) Meso-level actors which work at the 
city level and include municipal departments, water boards and similar local actors; (3) Macro-
level actors which work at regional, national and international levels, and include regional and 
national authorities, and international organizations; and (4) Transboundary actors that transcend 
geographical levels and organizational boundaries by developing relationships and networks with 
producers and users of NBS.   

Meso-level and micro-level actors have generally been identified as key actors for uptake and 
implementation of NBS. These will also be the main focus of this study. Micro-level actors are a 
diverse category and there is significant variation in the role that they play in relation to 
implementation. In some contexts, they are solely the end user or beneficiary of the NBS, for 
example as citizens. In other contexts, they are the primary initiators and drivers of the NBS (for 
example as an NGO). Meso-level actors, primarily referring to municipal departments, vary in 
their function as sometimes monitoring, sometimes supervisory, sometimes supportive, and so 
on. Meso-level actors are critical primarily because of their role in providing the required 
institutional context, as well as financial and land resources. The key actor most often responsible 
for implementation and maintenance of NBS has been found to be municipalities (Kiss et al, 
2019).  

Although not generally identified as key actors, Meso and Transboundary actors are also 
described as important. Macro-level actors are identified as essential for providing an appropriate 
institutional context for NBS. Transboundary actors perform the function of diffusing knowledge 
of NBS among relevant stakeholders and facilitates the forming of networks between 
stakeholders. (Sarabi et al., 2019) 

3. Literature review 

3.1. Barriers to implementation of NBS  
Several researchers have investigated barriers to implementation of NBS generally and NBS for 
CCA specifically. Table 1 presents a synthesis of barriers discussed within the existing academic 
literature.   

 

Table 1. Barriers to implementation of NBS 

Barrier  Type of barrier Description  Source  

Silo mentality/sectoral silos Organisational Departments or institutions 
work in silos with separate 
visions, structures, goals 
and planning tools. This 
counteracts the 
implementation of NBS 
which generally requires 
cross-departmental and 
cooperative action. 

See for example Clar et 
al., 2013; Pasquini & 
Cowling, 2015; Kabisch et 
al., 2016 

Lack of design standards 
and guidelines for 
maintenance and 
monitoring 

Organisational Uncertainties relating to 
optimal approaches to 
planning, designing, 
implementing, maintaining, 
and monitoring of NBS. 

See for example Zuniga-
Teran et al., 2019 and 
Schmalzbauer, 2018 

Lack of political will and 
long-term commitment 

Political  Politicians tend to 
prioritize based on 
tangibility and immediacy 
of the outcome. NBS 
generally have long-term 

See for example Fee et al., 
2009 and Hawxwell et al., 
2019 
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and more uncertain 
outcomes which makes 
them unlikely to be 
prioritized. 

Lack of sense of urgency 
among policymakers 

Political  Despite an increase in 
awareness of green 
infrastructure and 
solutions, a lack of urgency 
among political decision 
makers in the use of NBS 
has been reported. 

See for example Garza-
Reyes, 2015 and Trell & 
van Geet, 2019 

 

Fear of unknowns and risk 
aversion 

Behavioural Risk for the safety of 
citizens (from the point of 
view of municipalities 
mainly) or of financial 
losses, or just a general 
uncertainty of the outcome 
resulting in actors opting 
for traditional solutions. 
Fear of unknowns also 
relates to the 
unknowingness of how 
effective NBS for CCA are. 
NBS can sometimes even 
be perceived as harmful, 
for example due to 
perceptions of damage to 
buildings. 

See for example Kabisch 
et al., 2016; Dhakal & 
Chevalier, 2017, and 
Kronenberg, 2015 

Lack of skilled knowledge 
brokers and training 
programs 

Organisational  There is a lack of 
professionals that have 
knowledge in planning, 
design, implementation, 
maintenance, and 
monitoring of NBS. 
Additionally, there is a lack 
of transboundary actors 
which can function as nods 
in a knowledge sharing 
network. 

See Davies & Lafortezza, 
2019, and Johns, 2019 

 

Lack of public awareness 
and support 

Political This includes both citizens 
lacking awareness and 
interest in NBS, but also 
negative perceptions and 
resistance from citizens. 

See for example Kabisch 
et al., 2016 and Lorenzoni 
et al., 2007 

 

Disconnect between short-
term plans and long-term 
goals 

Organisational Many municipal 
administrations are 
inherently short-term 
focused in their planning 
which conflicts with the 
long-term planning and 
efforts required for NBS. 

See Kabisch et al., 2016 

Limited availability of 
financial resources 

Financial Financial resources within 
municipalities are limited 
for NBS, and citizens and 
entrepreneurs are more 
unwilling to invest in NBS 
which they perceive as the 
responsibility of the public 
sector. 

See Droste et al., 2017 and 
Parr et al., 2016 
 

Lack of supportive policy 
and legal frameworks 

Political Lack of supportive policy 
and frameworks for 
example in the form of 
conflicting policies at 

See Li et al., 2019 
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municipal and national 
level, can pose a significant 
barrier to the 
implementation of NBS. 

Perceived high cost Financial Studies have shown that 
there is a perception of 
NBS as being more costly 
than traditional 
alternatives. 

See Li et al., 2017; 
Fernandes et al., 2019 and 
Lorenzoni et al., 2007 
 

Lack of financial incentives Financial The multiple benefits of 
NBS are often vague and 
unclear to potential 
investors, leaving them 
unable to see the financial 
benefits of NBS. 

See Li et al., 2019 
 

Space constraints Financial/political Space constraints are 
especially an issue in urban 
areas where there is a high 
competition for land, and 
where densification is 
increasing. 

See O’Donnell et al., 2017 
 

Constraints due to property 
ownership structures 

Financial Most land and real estate 
belong to private owner 
who are prone to 
prioritizing financial 
interests that they do not 
associate with NBS. 

See for example Liu & 
Jensen, 2018 and Pasquini 
et al., 2013 
 

The paradigm of growth Political Refers to the pattern of 
deprioritizing urban green 
spaces in the growth of 
cities. Priority in terms of 
resources and finances is 
given to increased built up 
area and focus is on 
economic growth-oriented 
aspects such as job creation 
and investment attraction. 

See Kabisch et al., 2016 

 

Most of the above-listed barriers are also summarized by Sarabi et al. (2019 & 2020) in a literature 
review on the uptake, barriers and enablers of NBS, where they are also rated in terms of the 
frequency of occurrence in literature. The above presented (descending) order follows that rating 
with the exception of the paradigm of growth that was not included in the review.   

3.2. Approaches for overcoming barriers to implementation  
As opposed to the manifold studies on barriers to NBS implementation, only a limited number of 
researchers have investigated approaches to overcoming barriers and enabling implementation. 
This section (3.2) outlines factors that have been identified as relevant in ensuring 
implementation, and therefore provides a backdrop that the strategies discussed in this thesis can 
be related back to.  

 
Knowledge sharing networks is a reoccurring theme in literature (see for example Kabisch et al., 
2016; Moseley et al., 2013; Krasny et al., 2014) and refers to making use of existing expertise 
among experts, policymakers, advisors, citizens, researchers, etc, by sharing knowledge and 
expertise with each other. Knowledge of best practice as well as mistakes to be avoided can act 
both as inspiration and to ensure successful implementation. These types of collaborative 
networks can also foster contact and engagement between stakeholders. Closely related to this is 
the enabling factor of demonstrating and sharing knowledge of best practice and experiences of 
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NBS and their application – both in the form of making knowledge available in reports, 
publications and databases but also making sure there are suitable forums for knowledge exchange 
(Kabisch et al., 2017).  An additional and closely related enabler is the promotion of change 
agents (Kabisch et al., 2017). Change agents refers to institutions, processes or individuals that 
act as mediators, translators and networkers between sectors or departments. Change agents are 
essential for making connections that facilitate NBS implementation. These connections are key 
because NBS are a multidisciplinary approach which require horizontal knowledge development 
and exchange across several disciplines.     

Collaborative governance is an additional reoccurring theme discussed in the literature (see 
Kabisch et al., 2016; Graham & Ernstson, 2012; Frantzeskaki et al., 2014; Van Ham & Klimmek, 
2017). It refers to collaborative governance structures involving city officials, private sector, 
citizens and civil society. A collaborative governance structure allows for the distribution of 
responsibilities which decreases the risk aversiveness of each actor. Less risk aversion and a 
collaborative structure also fosters experimentation and innovation which likewise promotes NBS 
implementation. Closely related to this is the fostering of co-design, co-creation and co-
management of NBS implementation (Kabisch et al., 2017).  This refers to partnerships that 
creates synergies between public and private sector as well as citizens and civil society, and leads 
to the merging of skills, resources and knowledge. Another closely related approach to successful 
implementation is the minimizing departmental silos. This refers to changes in structures which 
facilitates interdepartmental cooperation within a municipality or organisation (Kabisch et al., 
2017). 

Partnerships among stakeholders (see for example Kabisch et al., 2016; Eggermont, 2015), which 
is strongly associated to the above-described collaborative governance, refers to vertical and 
horizontal cooperation between and within stakeholder organisations and groups. The benefits of 
cooperation discussed in the literature include increased legitimacy when more stakeholders are 
anchored in the planning and implementation process; better planning when more perspectives 
are taken into account where the NBS can be better tailored to the local context; open dialogue 
which can foster increased acceptance of NBS and break the path dependency; cooperation with 
local actors can foster trust and facilitate ecosystem stewardship and social learning; and tapping 
into financial and knowledge resources.  

In addition to the forementioned factors, additional enabling factors include well-functioning 
evaluation systems for benefits, technological sharing technologies, efficient economic 
instruments, supportive legislative frameworks, training and education for relevant actors, seeing 
NBS as a complement rather than alternative to grey solutions, acceptance and encouragement of 
experimentation, and suitability of location (Sarabi et al., 2019; 2020).  

3.3. Theoretical framework: Wamsler et al.’s (2020) strategies 
for overcoming constraints to implementation of NBS for 
CCA  

The study Environmental and climate policy integration: Targeted strategies for overcoming 
barriers to Nature-based Solutions and climate change adaptation by Wamsler et al. (2020) is 
used as the primary theoretical framework for the analysis of the NBS cases. This section briefly 
describes the study, as well as the strategies for overcoming barriers to implementation that were 
identified therein.  

Wamsler et al. (2020) studied five municipalities in the southern part of Sweden and identified a 
collection of strategies which municipalities use to overcome barriers to implementation of NBS. 
Data was collected during workshops, field visits and interviews with relevant actors within the 
municipalities during which cases of NBS for CCA were analyzed from the initial idea to 
comprehensive and detailed planning, procurement, implementation, maintenance and follow-up. 
The data was then analyzed using a combination of systems theory and literal reading, and later 
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systematized based on an analytical framework built on latest research and theory on 
environmental and climate policy integration (based on for example Wamsler & Pauleit, 2016 and 
Runhaar et al., 2018). The identification of the strategies based on the collected data was 
conducted in five phases, where a coding scheme grounded in the analytical framework was 
developed first, relevant data was extracted, the coding scheme was applied, patterns were 
identified and then discussed with the involved actors within the municipalities before being 
finalized. Based on this, five strategies were identified that municipal staff use to tap into existing 
drivers/potentials and overcome barriers to implementation of NBS for CCA. Table 2 (see below) 
is adapted from Wamsler et al. (2020) and describes the five strategies as well as the barriers they 
aim to overcome.   

Table 2. Overview of the strategies identified by Wamsler et al. (2020) and how they relate to 
the existing local context and barriers. The table is a modified version of a table presented in 
Wamsler et al. (2020) 

Strategy to overcome 
barriers to 

implementation of NBS 

Aim of the strategy in relation 
to overcoming barriers 

Description 

A. Targeted Stakeholder 
Involvement to support 

single activities and 
increase policy support. 

To address the lack of basic 
knowledge and capacity needed 

to address NBS in municipal 
planning (single efforts; short 

term). 

Mainly focus on external 
stakeholder collaboration 

with the intention of gaining 
advice or knowledge in areas 
where it is lacking internally. 

The focus is on short-term 
collaborations on single 

activities or projects. 

B. Strategic Citizen 
Involvement to increase 
public awareness and 

improve consideration of 
NBS in particular 

activities. 

To address the lack of citizen 
awareness and interest in NBS 

and the fact that citizen 
involvement can be 
counterproductive. 

The involvement of citizens 
with the purpose of avoiding 
opposition from citizens as 

well as to garner their 
awareness and support. The 
focus is short-term, with the 
intention of facilitating more 
long-term effects on public 
perception and awareness. 

C. Alteration of internal 
cooperation, working 

structures and capacities to 
ensure a shift from 
workplace silos to 
intersectoral work. 

To address the fact that NBS 
are (1) are difficult to address 

as municipal departments work 
in silos; (2) are considered too 

late in the planning process; and 
(3) are not monitored from the 

idea stage to the follow up 
stage. 

This strategy can for 
example refer to attempts to 
improve internal networking 
and communication, or the 

establishment of 
intersectoral working groups. 

D. Outsourcing of NBS 
implementation for 

example in the form of 
providing information and 
advisory services to help 

others in their 

To address municipalities' lack 
of influence over private land. 

Outsourcing refers to actions 
which aim to aid 

implementation by external 
actors, such as providing 

citizens with guidelines to 
undertake greening on 
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implementation. private land. 

E. Concealed science–
policy integration to 

progressively mainstream 
NBS into planning 

regulations, and 
mechanisms to increase 

pressure on decision 
makers. 

To address the lack of top-down 
guidance, a regulatory 

framework and tools for NBS 
planning. 

The integration of NBS into 
planning, regulation and 

measures/tools to address the 
lack of top-down guidance 

and/or regulatory framework 
for integrating NBS. This 
can for example take the 

form of the inclusion of NBS 
for CCA in formal goals and 
plans or the development of 
tools and checklists to make 
sure NBS are incorporated 

into planning. 

 

4. Methodology 

4.1. NBS for analysis: NBS cases in the NATURVATION 
project 

The main purpose of this study is to explore stakeholder strategies for NBS implementation in 
more generic terms. Therefore, in order to go beyond the context of Swedish municipalities – 
both geographically and with respect to primary actor – a sample of NBS cases is needed which 
is international in scope and incorporating of different primary actors. Such a sample can be found 
within the research project NATURVATION - a 4-year research project funded under the 
European Commission’s Horizon 2020 research and innovation program (grant agreement no. 730243) 
- which investigated practices and experiences of NBS. One aspect of this project focused on the 
analysis of tools, mechanisms and processes that hinder or enable the NBS innovation and 
integration in cities (Kiss et al., 2019). For this purpose, in NATURVATION, data about 54 urban 
NBS spanning 18 cities worldwide was collected, focusing on the aspects of intervention 
histories, impacts and implications, governance and structural conditions, patterns of public 
participation, contestations and innovations. The objective was to garner an understanding of how 
NBS can better contribute to urban resilience, examine the fostering of NBS innovation and 
understand the potential of NBS to respond to sustainability challenges facing cities (Naturvation, 
2021). The examinations of the 54 NBS resulted in 18 working papers - one for each city 
containing three NBS each. Each report is an average length of 50 pages and covers the areas of 
governance arrangements - i.e. actors, institutions, partnerships, processes supporting NBS, 
public participation, innovation patterns and social impacts associated with NBS emergence for 
each respective NBS.  

The data collection for the working papers included analysis of policy/strategy documents, grey 
literature and media, and semi-structured interviews with key persons relevant to each respective 
NBS. Some of the cities also used mobile labs where researchers and practitioners together 
conducted an analysis of data on the NBS. Each case study (every NBS constitutes one case study) 
follows a protocol of research themes and questions as well as specific processes for analysis and 
data collection. Although uniform in structure, the extent to which each question is addressed 
within a specific case study depends on the relevance of the question to the specific context and 
qualities of the NBS. The nature of the NBS is also varied; some are for example municipal 
strategies for CCA whereas others are social projects focused on recreation for citizens (Kiss et 
al., 2019). Because the focus of the study in on NBS for CCA, only those cases with CCA-
relevance will be included in this research. The procedure for selecting the case studies with CCA 
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relevance is explained in section 4.2 below.   

4.2. Selection of NBS cases 

In this section, the selection process and criteria are described. In order to select NBS cases for CCA, a 
two-step process was applied. First, relevant sections of all NBS cases were read to establish if CCA is 
stated as a driver/motivator for implementation. Each NBS case follows a template dictating the content 
of the document. The sections describing the background and context of the NBS cases were of particular 
focus in this step. The words climate change, climate change adaptation and climate adaptation were 
also searched for to double-check that a description of CCA as a driver had not been missed. Nine NBS 
cases were selected on this basis.  

Second, to allow for a larger sample, additional NBS cases were selected based on whether they 
addressed one or more of the direct effects of climate change based on the IPCC’s (2014) description of 
the primary impacts of climate change on urban areas (Revi et al., 2014; IPCC, 2014). These include: 
(1) changes in means and extremes of temperatures – (primarily increases in temperature and increased 
frequency and length of hot days and warm spells; (2) changes in means and extremes of drought and 
water scarcity; (3) increased frequency and/or severity of coastal flooding and storm surges as well as 
sea-level rise; (4) increased frequency or severity of inland flooding and other hydrological or geo-
hydrological hazards (such as increases in extreme short duration rainfall events). In some instances, 
these NBS cases mention climate change as a general issue within the city, thus further supporting the 
connection to CCA. However, some cases never explicitly mention CCA as an overarching objective or 
climate change as an issue, but a connection could be inferred from the stated motivators and the issues 
described facing the city. An additional five cases were selected on this basis.  

The selection criteria described above meant the exclusion of cases where climate change regulation or 
adaptation can be inferred as an additional benefit without being a motivator. The inclusion of such 
cases would open up to too many cases, thus diluting the sample with cases of very limited CCA-
relevance. Consequently, NBS such as urban gardens, beekeeping projects, parks and other green areas 
which indicate non-climate-change related motivators such as education and/or social wellbeing, access 
to green areas or air quality improvement were excluded.  

To enrich the material with non-European cases, based on the recommendation of the 
supervisor, two additional NBS were included in the data set. The two cases are part of the 
research project Exploring the governance dynamics of nature-based solutions for enhancing urban 
resilience, funded carried out under International Research Fellowship Program of the Japan Society 
of the Promotion of Science. These cases strictly followed the NATURVATION data collection 
and reporting protocols described in Section 4.1 and met the CCA selection criteria described in 
this section.  

Based on these criteria, the following 14+2 NBS cases were selected:  

Munich – Climate Adaptation Strategy · The NBS includes the creation of open green spaces, 
rooftop gardens, planting of trees, consideration of water elements, and other measures 
facilitating the overall integration of CCA into urban planning. A motivation for the Climate 
Change Adaptation Strategy (CAS) for the City of Munich is to integrate climate change 
considerations into urban planning in the city, as well as raise awareness of the effects of climate 
change. 

Malmö - Tree Strategy of Malmö City · The Tree Strategy is a municipal action plan in progress 
with the objectives of providing good access to environments with trees, having vital trees within 
the city, increasing the proportion of old trees, having a long-term sustainable tree stock with a 
broad variety of species, and involving the citizens of Malmö in the conservation, care and 
development of the city’s tree stock. An objective of the strategy is adaptation to climate change. 
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Melbourne - Urban Forest Strategy · One element of the Urban Forest Strategy (UFS) is tree 
planting in public spaces such as parks and streets in combination with underground water tanks 
and permeable surfaces. An objective of the strategy is CCA including mitigation of urban heat 
islands as well as improved water management. 

Melbourne – Green Your Laneway Program · The Green Your Laneway (GYL) program was 
created with the intention of greening the many smaller laneways which were not included in the 
Urban Forest Strategy. Like with the Urban Forest Strategy, an objective of the program is CCA 
in the form of (primarily) cooling and water management though greening. This for example 
includes greening though vertical gardens or tree planting to create pocket parks. 

Melbourne - Urban Forest Fund · The Urban Forest Fund (UFF) provides financial support to 
new greening projects that otherwise would not have been funded. This includes funding for green 
roofs, green walls, trees in private spaces, combined with water tanks for rainwater retention and 
irrigation. An objective for the greening projects is to have a cooling effect on the urban 
environment in a time when the city is experiencing rapidly increasing impacts of climate change. 

Leipzig - Urban Tree Program · The Urban Tree Program supports the implementation of 
schemes aimed at increasing the number of urban trees within the city. A motivation is the widely 
recognized need for the city to become more resilient to climate change and extreme weather 
events.  

Munich - Isar Plan· The Isar Plan focuses on the renaturation of the River Isar, with the objective 
of decreasing the occurrence of flooding which had increased in recent years, as well as increasing 
biodiversity and improving recreational opportunities. The NBS includes both green and grey 
measures, for example widening of the riverbed, raising and reinforcement of dikes and 
development of fish ladders and bypasses. A motivation of the Isar Plan is adaptation to weather 
changes affecting flooding patterns.  

Malmö - EcoCity Augustenborg · The EcoCity Augustenborg is a collective name of urban 
regeneration efforts in a residential area in the City of Malmö. This includes a sustainable 
stormwater management system of canals, channels, and retention ponds as well as other elements 
such as natural ditches and reservoirs and green roofs. The intention with these efforts were 
manyfold of both social and environmental nature, however a motivation was to deal with the 
increasing problem of flooding in the area, which is also an important aspect of CCA in the city. 

Boston - Porous Alley · The Boston Porous Alley is a demonstration project where porous 
pavements are used to increase groundwater recharge while simultaneously reducing flooding and 
water pollution. The motivation for the NBS was the increase in extreme precipitation and 
flooding and problems with poor water quality which were an intersection on factors where 
climate change is described as one motivation.  

Munich - Greening Office · The Greening Office is an office within an NGO aiming to help 
greening private properties, for example through green walls, green facades, green roofs and 
courtyards. One of the expressed objectives of the plan is CCA. 

Cape Town - Atlantis Water Fund Pilot Project · The Atlantis Water Fund Pilot Project seeks 
to increase water supply to Cape Town by removing invasive plant species in water catchment 
areas. An objective of the project is to solve the pressing water shortage within the city which has 
become an increasingly large problem partly due to climatic changes. 

Mexico City - Water Forest · The Mexico City Water Forest involves developing and 
implementing a regional conservation strategy to provide water and other ecosystem services, 
including heat and flood regulation. A motivation for the NBS is Mexico City's significant 
problem with water scarcity, which is being further exacerbated by changes in temperature due 
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to climate change. 

Mexico City - Water Fund · The Mexico City Water Fund is a fund with the intention of 
attracting funding from large water users to protect ecosystem features with the aim of 
strengthening the water security of urban areas. Like the Mexico City Water Forest, it is motivated 
by Mexico City's significant problem with water scarcity, which is being further exacerbated by 
changes in temperature due to climate change. 

Boston - Waterfront Initiative · The Boston Waterfront Initiative is an initiative started to 
enable the public in Boston to have a welcoming, productive and resilient waterfront. The NBS 
includes aspects such as greenways, public art installations, flood protection measures and 
waterfront parks. One motivator for the initiative is increased resilience to climate changes for 
the waterfront area.  

Sendai – Ecosystem-based disaster prevention plan in Gamou · The ecosystem-based disaster 
prevention NBS is a climate extremes-induced redevelopment plan in coastal land in the Shiga 
Prefecture in Japan. The 2011 tsunami opened up an opportunity for the redevelopment of a 
heavily destroyed coastal area.  While local authorities propagate land readjustment along with 
brown field investments and concrete seawall structures, a group of high school students pushed 
to implement an ecosystem-based disaster prevention solution focusing not only on techno-
economic disaster prevention measures, but also on the conservation of natural and cultural 
values.  

Sendai – Green Seawalls · Due to the combination of human activities and climate change 
induced extreme events (such as high tides and coastal winds), natural coasts of Sendai have 
deteriorated. The 2011 tsunami further accelerated this process. As a response, the central 
government constructed seawalls and planted pine forests on natural sand dune systems along the 
coastlines, which led to further deterioration of the natural sand dune ecosystems. Because of the 
concern over the potential damage that seawalls might cause to coastal ecosystems, the 
Kitanosatohama Flower Bride Network (NGO) started ecosystem restoration and monitoring on 
different pilot sites to turn the Sendai coastal levee and its surrounding into a more natural, dune-
like environment with beach plant species to regenerate and enhance coastal ecosystems.  

4.3. Defining primary actors 
The objective of the study is to identify strategies used by key driving actors to overcome barriers 
to the implementation of NBS for CCA. Strategies are understood as intentional approaches 
undertaken by a person or entity to accomplish implementation. Consequently, the focus of the 
study is on the actor which is the primary driving entity pushing forward or initiating the 
implementation of the NBS. Because NBS often entail complicated actor constellations where 
several actors can have a central role, it is essential to define the understanding of primary actors.  

Primary actors are defined as those which initiate key actions and take on a coordinating role in 
relation to other actors. In constellations with multiple actors, the key actor is considered the core 
team of actors which in a partnership like formation takes on a driving and coordinating role in 
implementation. Key actions and initiatives are understood as actions which are central in driving 
implementation.   

4.4. Categorizing the sample  
The chosen NBS cases were divided into three groups dependent on the nature of the primary 
actor. This division allows for observations of differences between strategies used by different 
types of actors. On this basis, the NBS cases are divided into the following groups:  

 Group 1: Municipality/city administration as primary actor (municipal actors) 
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- Munich: Climate Adaptation Strategy 
- Malmö: Tree Strategy of Malmö City 
- Melbourne: Urban Forest Strategy 
- Melbourne: Green Your Laneway Program 
- Leipzig: Urban tree program 
- Melbourne: Urban Forest Fund 

 
 Group 2: A combination of municipal/city and other actor/-s (partnership 

constellations) 
- Munich: Isar Plan 
- Malmö: EcoCity Augustenborg 
- Boston: Porous Alley 
- Munich: Greening Office 

 
 Group 3: Actors such as NGOs, individual champions or foundations (Non-

municipal actors) 
- Cape Town: Atlantis Water Fund Pilot Project 
- Mexico City: Water Forest 
- Mexico City: Water Fund 
- Boston: Waterfront Initiative 
- Sendai: Ecosystem-based disaster prevention in Gamou 
- Sendai: Green Seawalls 

4.5. Methodological approach and coding scheme 

The NBS cases were read using literal reading. The selection of this method is motivated by the 
fact that Wamsler et al.’s five strategies were applied in a context that differs from the original 
context (Swedish municipalities) in which they were developed. The differences include 
variations in geographical setting, actor constellation, structure of material, author, and so on. 
This means that the manifestation of the strategy can be expressed in terminology which differs 
from that found by Wamsler et al. Literal reading accounts for such potential discrepancies in 
terminology.   

The identification of possible new strategies was done simultaneously as using literal reading to 
identify already known strategies. This allowed for the identification of themes and patterns which 
did not fit into the predefined strategies, and the possible formulation of new strategies through a 
grounded theory approach (Glaser and Strauss, 1967). Grounded theory method is a general 
methodology for building theories that are grounded on systematically gathered and analysed data 
(Glaser and Strauss, 1967). In grounded theory, data, ideas, themes and concepts emerge as the 
data is processed. These ideas, themes and concepts are subsequently coded and summarized into 
further concepts and ideas (Oktay, 2012; Glaser and Strauss, 1967).  

In line with the above-described methodological approach, expressions, words and sections were 
coded according to if they corresponded to any of Wamsler et al.’s strategies. Expressions, words 
and sections relevant to the research question that did not fit into any of the existing strategies 
were also coded. The material coded for each of Wamsler et al.’s strategies was grouped into the 
three described actor groups (municipal actors, partnership constellations, non-municipal actors). 
The coded material was then analysed for patterns based on how the strategy had been used. The 
coded material – which could not be fitted into any of the existing strategies – was grouped by 
theme (e.g., stakeholder engagement, fundraising, etc), analysed for patterns and described in the 
form of a new strategy where sufficient evidence was found. 

The NBS were also analysed for the frequency of occurrence of the five existing strategies. This 
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was done by using a binary code where the identification of a strategy within a case was coded 
with 1 and the non-existence of a strategy is coded 0. These results were later presented in a table 
where it could be analysed which strategies were the most frequently used in the respective actor 
categories.  

4.6. Limitations 

Methodological limitations include two primary aspects. The number of NBS cases included in 
the sample could be regarded as too small to be able to generate generalizable results. Especially 
the small groups of primary actors within each of the three groups makes the ability to generalize 
findings for a specific type of actor limited. On the other hand, the intention of the study is to 
identify strategies used to overcome barriers. The focus therein is the identification of strategies, 
not in the determining of which is the most generalizable in any given context. With this rational, 
a sample of one NBS case could result in the observation of strategies which only exist within 
this single case in the sample, but which nevertheless is a strategy which exists. Against this 
background, the sample size used in this study can be considered suitable in relation to the 
research questions posed.  

The second limitation concerns the case studies that, although containing information which is 
directly relevant to the research question posed, were not made with this specific research 
question in mind. There is therefore a risk that information pertaining to the NBS cases, which 
could have been relevant for this study, was not included in the case study because information 
was gathered with a different research question in mind. Nevertheless, the research questions 
posed within the NATURVATION study were closely related to those posed within this study, 
and the relevance of the information in the case studies is unarguably relevant to the research 
questions posed here.  

 

5. Results and Analysis  
In this section, Wamsler et al.’s strategies are first presented with regards to frequency of use and 
nature of use in the NBS cases. This is followed by a section describing two newly identified 
strategies.    

5.1. Implementation strategiers  
This section presents the use of Wamsler et al.’s five strategies firstly with regards to frequency 
(Section 5.1.1) and secondly with regards to how they are used (section 5.1.2). These results are 
presented in categories of the three actor-type groups municipal actors, partnership constellations 
and non-municipal actors.  

5.1.1. Frequency of use 

Based on the above-described methodology, frequency of use was analyzed. Table 3 demonstrates 
the frequency of use of each of the five strategies within each of the three primary actor groups. 
The frequency is presented as a percentage of NBS cases within the primary actor group. The 
table does not take account of the extent to which the strategies were used in each respective case.  
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Table 3. Frequency of use of Wamsler et al.’s five strategies in the selected NBS cases 

Strategy Frequency of use 

Group 1 
municipalities/city 
administrations  

Group 2  
partnership 
constellations 

Group 3  
non-municipal 
actors 

Targeted Stakeholder 
Collaboration  

100%  
(6/6 NBS cases) 

75%  
(3/4 NBS cases) 

83%  
(5/6 NBS cases) 

Strategic Citizen 
Involvement  

100%  
(6/6 NBS cases) 

100%  
(4/4 NBS cases) 

83%  
(5/6 NBS cases) 

Alteration of Internal 
Cooperation Structures  

50%  
(3/6 NBS cases) 

75%  
(3/4 NBS cases) 

0%  
(0/6 NBS cases) 

Outsourcing  0%  
(0/6 NBS cases) 

0%  
(0/4 NBS cases) 

17%  
(1/6 NBS cases) 

Concealed Science-policy 
Integration  

67%  
(4/6 NBS cases) 

0%  
(0/4 NBS cases) 

50%  
(3/6 NBS cases) 

 

All five strategies were identified within the NBS cases, although some were more frequently 
observed than others. Strategic Citizen Involvement and Targeted Stakeholder Collaboration were 
the most widely used strategies within all three primary actor groups, followed by Concealed 
Science Policy Integration. Outsourcing was the strategy that across the three groups was the least 
frequently used. Targeted Stakeholder Collaboration and Strategic Citizen Involvement were the 
most widely used strategies within group 1, followed by Concealed Science-policy Integration 
and Alteration to Internal Cooperative Structures. In primary actor group 2, the prominence of 
Alteration to Cooperative Structures was higher than in the other groups. Like in group 1, Strategic 
Citizen Involvement and Targeted Stakeholder Collaboration were widely used whereas Outsourcing 
could not be found. In primary actor group 3, Alteration to Internal Cooperative Structures was absent 
whereas Outsourcing was present, which differed from the other groups. Like the other groups, 
Strategic Citizen Involvement and Targeted Stakeholder Collaboration were the most widely used.  

5.1.2. Nature of use 

The manner in which the strategies were used by the primary actors differed in a number of 
respects from how they were described by Wamsler et al., both pertaining to the barriers they 
addressed, but also in terms of other aspects such as the temporal focus (short, mid- or long-term 
focus). Section 5.1.2. presents how the strategies were used, focusing on aspects that were not 
covered by Wamsler et al. Table 4 gives an overview of the content in section 5.1.2. The table’s 
second column outlines the barriers that the strategies were observed to address. The table’s third 
column presents other aspects of how the nature of use differed for each respective strategy from 
the description by Wamsler et al. This includes aspects which are contradictory to Wamsler et 
al.’s description, but also observations which are an addition to the original description.  

Table 4. Overview of the nature of use of Wamsler et al.’s five strategies in the selected NBS 
cases. The barriers in italics are described by Wamsler et al. (2020) as the barrier targeted by the 
strategy, while the barriers in non-italics have been identified by this research.  

Key actor group Barrier(s) being overcome  Factors in the nature of use that differs from the 
description by Wamsler et al. (2020) 

Targeted Stakeholder Collaboration  
Municipality/city 
administration (Group 1) 

 Lack of knowledge and capacity 
 Lack of access to land  

 Motivated by the need for access to privately 
owned land  

 Long-term focus of collaboration for 
increased innovation and more effective 
cooperation   



25 

A combination of 
municipal/city and other 
actor/-s (partnership 
constellations) (Group 2) 

 Lack of knowledge and capacity  
 Lack of resources (funding)  
 Siloed work structure  

 Collaborative structure in core team (long-
term) and collaboration with additional 
stakeholders beyond that  

 Explicit recognition of the importance of a 
collaborative constellation where several 
stakeholders are involved  

Non-municipal actors (such as 
NGOs, individual champions 
or foundations) (Group 3) 

 Lack of resources and support  
 Lack of approval (where this is 

required) for the implementation of the 
NBS  

 Establishing of relationships (long-term) for 
support (primarily in the form of funding) in 
implementation or long-term survival of the 
NBS 

 Establishing of political support with the 
intention of increasing the likelihood of 
political approval where this is required for 
implementation  

 Stakeholder engagement with the intention of 
overcoming complicated land ownership 
structures which hinders implementation  

Strategic Citizen Involvement  
Municipality/city 
administration (Group 1) 

 Opposition and lack of support by 
citizens 

 Lack of resources (financial resources, 
access to land, resources for 
maintenance, design, etc) 

 Focus on citizens as a resource (with 
simultaneous awareness and support raising) 

A combination of 
municipal/city and other 
actor/-s (partnership 
constellations) (Group 2) 

 Opposition and lack of support by 
citizens 

 Lack of resources (financial resources, 
access to land, resources for 
maintenance, design, etc) 

 Focus on early involvement of citizens to keep 
opposition to a minimum 

 Use of citizens as resource (with simultaneous 
awareness and support raising) 

Non-municipal actors (such as 
NGOs, individual champions 
or foundations) (Group 3) 

 Lack of awareness and support from 
citizens 

 Lack of acceptance and working 
relationship with communities which 
the NBS is dependent on  

 Lack of resources (knowledge 
resources, resources for maintenance, 
etc) 

 Focus on establishing a good relationship with 
citizens due to dependence on a good 
relationship to ensure implementation 

 Additional element of increasing opportunities 
in poor communities  

Alteration to Internal Cooperative Structures 
Municipality/city 
administration (Group 1) 

 Siloed work structure  
 

 The use of the strategy explicitly highlighted 
as essential for successful implementation 

A combination of 
municipal/city and other 
actor/-s (partnership 
constellations) (Group 2) 

 Siloed work structure   The use of the strategy explicitly highlighted 
as essential for successful implementation 

Non-municipal actors (such as 
NGOs, individual champions 
or foundations) (Group 3) 

-  -  

Concealed Science-policy Integration  
Municipality/city 
administration (Group 1) 

 Lack of knowledge/routine/experience 
in implementation  

 Lack of resources (funding)  

 Create concrete goals and plans to achieve 
tangible results  

 Supporting frameworks (for example national 
legislative frameworks) facilitate the use of 
the strategy 

A combination of 
municipal/city and other 
actor/-s (partnership 
constellations) (Group 2) 

 Lack of knowledge/routine/experience 
in implementation  

 Lack of coordination and guidance for 
stakeholders to implement the NBS  

 

 Create concrete goals and plans to achieve 
tangible results  

 

Non-municipal actors (such as 
NGOs, individual champions 
or foundations) (Group 3) 

 Risk of failure of long-term survival of 
NBS  

 Lack of political support  

 Survival of NBS independent of primary actor  
 Approve chances of approval for 

implementation where this is required 
Outsourcing 
Municipality/city 
administration (Group 1) 

-  -  

A combination of 
municipal/city and other 
actor/-s (partnership 
constellations) (Group 2) 

 Lack of access to private land  -  

Non-municipal actors (such as 
NGOs, individual champions 
or foundations) (Group 3) 

 Lack of capacity/expertise within 
specific area (for example public 
outreach) 

 Outsource specific responsibilities to actors 
which are better suited and more likely to 
succeed with the task  
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5.1.2.1. Targeted Stakeholder Collaboration  

Municipal actors  

The municipal actors partly used the strategy to target the lack of knowledge and capacity for 
specific activities (such as knowledge of biodiversity or design), as indicated by Wamsler et al.; 
and partly to target the lack of access and influence over private land. An emergent theme within 
the group is the use of the strategy for the purposes of gaining access to land, which was not a 
barrier described by Wamsler et al. For the City of Malmö, the motivation for the collaboration 
with two main collaborative partners, the Swedish Church and the Housing Company MKB, was 
their quality as large landowners in the city (hence being key to access land for tree planting, 
which is central within the strategy). For the City of Melbourne's Urban Forest Fund (UFF), the 
strategy was used by building partnerships with the public sector to access private land for 
greening.  

Another deviation from the description by Wamsler et al. was the focus on mid- to long term 
collaborations as opposed to short-term engagements. For the NBS where the primary purpose of 
the collaboration was access to land (namely the Malmö’s Tree Strategy and Melbourne GYL and 
UFF), there was a mid- to long term focus of collaborations as the NBS were dependent on the 
continued access to the land to secure the longevity of the NBS. In Malmö’s Tree Strategy the 
focus on long-term collaboration was highlighted and described as crucial for the success of the 
NBS as it allowed for more effective work, the opportunity to influence long-term strategies, and 
a higher likelihood of implementing more innovative ideas. For example, it was described that 
through stakeholder dialogues the municipality expected that their collaborative partner MKB 
would initiate an investigation of all the trees on their land in order to know where interventions 
would be needed.  

Partnership constellations 

The partnership constellations primarily used the strategy to target a lack of knowledge and/or 
capacity internally. This addressed both the lack of knowledge of a specific aspect of the NBS, 
such as architecture or biodiversity, and more substantial gaps in capacity that were targeted by 
more partnership-like engagement with stakeholders. They also used the strategy to address a lack 
of funding by tapping into external funding sources (for example from the private sector). This 
was the case in Malmö’s EcoCity Augustenborg where the management work of the NBS was 
partly funded by the housing company (MKB).  

An aspect observed in the use of the strategy which was not highlighted by Wamsler et al. was 
the explicit recognition of the collaborative structure as a success factor for implementation. This 
was observed both within the Munich Isar Plan and the Malmö EcoCity Augustenborg. 
Demonstrating the importance placed on the collaborative approach, it was described within the 
EcoCity Augustenborg case that a main institutional pillar of the NBS was the partnerships built 
with different stakeholders. Similarly, within the Munich Isar Plan it was described that the 
success of the project was down to two factors where one was the establishment of “a good actor 
constellation and cooperation across different disciplines and institutions” (Kiss & Wamsler, 
2018, p.16). In both NBS cases, there was an overall intentional collaborative approach which 
resulted in collaborations both within the core team and with multiple stakeholders beyond the 
core collaborative partners. For the Munich Isar Plan, there were two primary actors collaborating 
as the main driving actors, namely the City of Munich and the Bavarian Office for Water 
Management. However, several more actors were brought onboard through a joint planning group 
including NGOs, architects, biologists and citizens. One of the stakeholders connected to the NBS 
was also quoted saying “It has been recognized early on that if one wants to be successful, one 
needs to invite other stakeholders and bring them on board” (Kiss & Wamsler, 2018, p.13). A 
similar situation could be seen in Ecocity Augustenborg where a collaborative approach both 
incorporated a core collaborative structure as well as additional stakeholder involvement.  
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Non-municipal actors 

The non-municipal actors used the strategy to address a lack of resources, support and funding 
which is generally lacking within this group. The lack of these resources is due to the nature of 
the primary actors (for example NGOs, individual champions, high school students) which have 
a substantially limited access to resources compared to their municipal counterparts. In the case 
of the Ecosystem-based Disaster Prevention in Gamou, the strategy was to challenge political 
decisions and work to gain political acceptance or approval for the implementation of the NBS. 
For the Sendai Green Seawall, the strategy was used to work with a complicated land ownership 
structure which hindered implementation of the NBS.  

For the Mexico City Water Forest, the objective of stakeholder engagement went beyond the 
objective stated by Wamsler et al. (2020., p.3) ‘to support single activities and increase policy 
support’, and instead aimed at establishing relationships to ensure support and funding for the 
long-term. It is indicated in the NBS case that because the capacity and resources of the primary 
actor was limited, they involved stakeholders with resources and capacity (including funding, 
political support and capacity support) to ensure the survival of the initiative independent of the 
individual champion. Similar to the seeking of political support in the case of the Mexico City 
Water Forest, the Ecosystem-based Disaster Prevention in Gamou strategically targeted key 
stakeholders for the purpose of gaining approval for the implementation of their suggested NBS. 
Contact with stakeholders was in this sense used to raise awareness and push their agenda among 
key stakeholders. The primary actors also used their contacts with stakeholders to gain input to 
improve upon their proposal, and subsequently improve the chances of political approval. The 
primary actor in the Sendai Green Seawall engaged stakeholders through extensive discussion 
and dialogue with different actors concerning the establishment of their pilot project. Because of 
the complicated land ownership structure along the Sendai coast, the collaboration between 
landowners initiated by the main actor functioned as a facilitator of the NBS. In that sense, the 
use of the strategy formed a way of addressing the complicated land ownership.  

 

5.1.2.2. Strategic Citizen Involvement  

Municipal actors 

The municipal actors used the strategy to target the lack of resources (financial resources, access 
to land, resources for maintenance, design, etc.), as well as the opposition and lack of support 
from citizen in relation to the NBS.  

A recurring theme in the use of the strategy (which differs from the aim described by Wamsler et 
al.) was the use of citizens as a resource. In most of the NBS cases, the use of citizens as a resource 
was coupled with the intention of influencing attitudes of the NBS towards increased support and 
decreased opposition.  

By the city of Leipzig, citizens were used as a resource for financing. This was done through an 
incentive that allowed citizens to donate money for planting one or more trees. To the extent 
possible, the citizens could choose both the type of tree and the location. The motivation was, in 
addition to being financial, to encourage a positive cultural attitude towards the trees in the city. 
In Malmö's Tree Strategy, citizens were targeted for the access of their private land through a 
combination of attempting to change attitudes related to the NBS and attempts to guide and 
motivate citizens to carry out tree planting themselves.  

For Melbourne's UFS and GYL, citizens were used both as a source of ideas and co-design, and 
as a resource for maintenance and development of the NBS. For the UFS, citizens were described 
as experts or “citizen foresters”, and the city facilitated training in urban tree care for interested 
citizens. For example, neighborhood children were involved in tree planting, and a number of 
forest plans were developed in collaboration with citizens. In the GYL, citizens were involved in 
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the process of identifying laneways for greening and also partook in the design process. In 
addition, citizens were actively encouraged to carry out greening in places surrounding laneways. 
For the UFS and GYL, the involvement of citizens in stewardship and co-design and production 
was a multipurpose endeavor where support and engagement was garnered at the same time as 
citizens were used as a resource. This is exemplified in the UFS case where it is stated that 
community engagement is a key element for building support and stewardship, as well as 
developing ongoing political support, prioritization, and associated provision of resources for 
implementation.  

 

Partnership constellations 

The actors within this group primarily used the strategy to overcome opposition from citizens (the 
aim described by Wamsler et al.). To a limited extent, citizens were also used as a resource in the 
same way as by the municipal actors.  

The involvement of citizens to avoid opposition is apparent both within the Munich Isar Plan and 
Malmö EcoCity Augustenborg. Within both cases, the importance of information dissemination 
at an early stage in the project was highlighted. This was demonstrated by the following quote 
from a project officer for the Isar Plan “If people protest later on in the planning phase, then it 
becomes very expensive. Therefore, an early involvement is key” and “the better the information 
policy is, the easier the project will be...information campaigns though the radio, newspapers, tv, 
offered cite visits, etc are cricual”. (Kiss & Wamsler, 2018, p.15).  In Malmö, the focus was more 
on dialogue anchoring with the community, however they also highlighted the importance of early 
involvement of citizens as demonstrated by the quote “involving citizens already in the design 
phase led to little opposition to the project” (Kiss, 2017. p.50). 

Non-municipal actors 

Because the primary actors within this group were non-municipal, opposition from citizens did 
not pose a barrier in the way it did for their municipal counterparts. Instead, the strategy was used 
to overcome the barrier of lack of acceptance and a good working relationship with communities 
that the NBS was dependent on. Because the primary actors had less access to resources than 
municipal actors, the use of the strategy also targeted the lack of resources in the form of 
knowledge, resources for maintenance, and most importantly, funding.  

The two NBS in Mexico City used the strategy to facilitate a good working relationship with 
communities whose cooperation was essential for implementation of the NBS. For Mexico City's 
Water Forest, a working cooperation and relationship with the community living on the land 
within which the Water Forest was situated is described as essential, as demonstrated by the 
following quote by the Water Forest Project Director “[...] to make sure that you have the support 
from the community, at the community level, which at the end of the day is the deciding factor” 
(Astbury, 2018, p.14) The local communities were described as stewards of the nature who give 
rise to the services that the water forest provide. Similarly, the Water Fund was described to be 
dependent on the cooperation of the citizens/communities directly involved, as is demonstrated 
by the quote “In the end you have to work with the communities; the reality here is that if the 
communities don’t get involved, nothing happens, it won’t be a success.” (Astbury, 2018, p.26)   

An example is the Water Funds Pilot project in the community of Topilejo where the primary 
actor engages with small-scale producers who face challenges in sustaining their land-based 
livelihoods and introduce appropriate and sustainable agricultural practices. There, a good 
relationship to the farmers was a prerequisite for the success of the project. This type of 
relationship-building with specific communities differs from Wamsler et al.’s focus on preventing 
citizens from hampering the implementation of the NBS.  
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In the two NBS in Mexico City as well as the Sendai Green Seawalls, citizens were engaged in 
the running and maintenance of the NBS and were in that sense used as a resource equal to the 
use of the strategy by the municipal actors and partnership constellations. Like in the other two 
actor groups, the use of citizens as a resource performed the double-function of simultaneous 
awareness and support raising.  

For Cape Town's Atlantis Water Fund, the intention with citizen involvement differed from the 
other NBS cases in the sense that an expressed objective was to enhance community opportunities 
related to NBS implementation by explicitly operating as a small business creation strategy. 
Specifically, economic development of low-income communities had been a target by offering 
jobs and skills training specifically targeted at women. Apart from the objective of supporting the 
community, the engaged women were also encouraged to educate their communities of what they 
had learnt relating to the NBS, thus giving the citizen involvement a further educational purpose 
as is demonstrated in the following quote by the Director of the Water Funds South Africa, The 
Nature Conservancy: “I'm saying to them, you're stewards. You're doing the job, but you've got 
to go into the communities and sell the message. In your communities. That's the one thing, and 
I also told them why they are doing what they are doing”. (Tozer, 2018., p.11). The context for 
using the strategy was therefore not to avoid citizens hampering the NBS but rather to extract 
workers from the community to be engaged in the project. The aim of the strategy is partly to 
educate the community, and partly to increase their economic opportunities.  

5.1.2.3. Concealed Science-policy Integration 

Municipal actors 

The municipal actors used the strategy to overcome the lack of knowledge/routine/experience in 
implementation, as well as the lack of access to funding.  
 
A recurring theme in the use of the strategy was that documents of different types - be it strategies, 
programs or plans - were used to create concrete goals and achieve results. This was true for Malmö 
where the following statement was made about the Tree Strategy: “If politicians want to have an 
attractive city, trees are important, but trees are also important in creating a sustainable city … The 
challenge is to put it into concrete goals ... The Tree Strategy does that…”. (Kiss, 2017., 63). In line 
with this, the act of creating documents containing concrete planning also facilitates funding for the 
NBS, as demonstrated by the quote “If we set clear targets, it is easier to earmark finances and link 
them to these goals. If the bar to reach the goals is set higher, it is easier to ask for more funding, and 
it is easier to know and show how much it is exactly that is required” (Kiss, 2017., 72). Within the city 
of Melbourne, the UFS is similarly described as “a thorough policy document [...] specifying principles, 
strategies and associated actions. It includes master plans, guidelines, management plans and sets out 
measures to monitor the implementation” (Kiss et al, 2018, p.13). The city of Munich’s Climate 
Adaptation Strategy (CAS) approached the strategy by using a climate map which displayed climate 
functions for the urban area. The climate map was used as a basis for spatial planning, which had the 
same effect of facilitating concrete planning as described in the case of Malmö and Melbourne.  The 
following quote demonstrates the effect of the climate map “… we now have the Urban Climate Map 
and the next logical step was to integrate related information into all planning processes in the city. 
This is how the two measures came about. The new data provides the opportunity and basis for 
improving existing planning.”(Kiss & Wamsler, 2018.p.36).   
 
An additional observation within the group was the importance of larger supporting frameworks for 
measures such as the creation and execution of plans and strategies to be possible. This is in line with 
what Wamsler et al. describes as the aim of the strategy - to exploit the prevailing climate of political 
support and the capacity of staff. This was for example clearly demonstrated in the case of the Munich 
CAS. There, many supportive policies and frameworks existed on a national and regional level, which 
meant that the CAS could be integrated and supported within a wider framework. The same was true for 
Malmö where the Tree Strategy was described to assist overarching municipal strategies.  
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Non-municipal actors 

The non-municipal actors used the strategy to overcome a lack of political support as well as to mitigate 
the risk of the NBS failing long-term. Within Mexico City’s Water Forest, the NBS was strategically 
integrated into several strategies and plans, such as the City of Mexico’s Resilience strategy. The reason 
for the integration is stated as allowing the initiative to survive independent of the individual champion´s 
(main actors) presence. Likewise, The Water Fund was integrated into the City of Mexico´s Resilience 
Strategy. In this sense, the use of the strategy aligns with the description by Wamsler et al. ‘to 
mainstream the NBS into key plans and tools’ (2020, p.4) 
 

5.1.2.4. Alteration to Internal Cooperative Structures 

Municipal actors 

The municipal actors used the strategy to address the barrier of siloed work structures. Their use of the 
strategy was mostly in line with the description by Wamsler et al. (2020, p.5) ‘changes to internal 
cooperation, working structures and capacities that aim to ensure the consistent, longitudinal integration 
of NBS/CCA based on an internal paradigm shift from working in silos towards more intersectoral 
work’.   
 
For Malmö it was stated that the collaboration between the Streets and Parks department and the City 
Planning department was essential for successful tree planting. Collaboration with other departments 
was also described, as well as with other actors. The collaborations between departments incorporated 
in the Tree Strategy was moreover described to address the contradiction between densification and 
greenery within the city, as is demonstrated by the following quote: “… you have a real estate office in 
the municipality and of course they have goals. We have environmental goals. They have economic goals 
… because the municipality owns its own 73 land and land is … good money and they have certain goals 
… if you need to sell land … you need to meet a certain monetary target … and of course if you have 
ecosystems or green areas (which) … are very attracted to build upon, well that’s a conflict…” (Kiss, 
2017, p.73). In Munich, the strategy was equally widely used. It was stated that their Climate Adaptation 
Strategy (CAS) deliberately focused on what is described as internal stakeholder involvement, referring 
to the involvement of the authority’s own staff, interdepartmental and intersectoral cooperation and the 
creation of internal capacity and ownership.  
 
 
Partnership constellations 
 
In line with the municipal actors, the strategy was used to overcome siloed work structures. The shift 
to more cooperative internal structures was described in three of the NBS cases as a key factor for 
successful implementation. For the Isar Plan it was stated that “One of the most important factors that 
made the project possible was the creation of close cooperation and trust between different sections of 
the city and regional authorities, while bringing together actors from different sectors and disciplines. 
This new cooperation and governance constellation was needed for the successful planning and 
implementation of the project” (Kiss & Wamsler, 2018. p.41). Similarly for Malmö, it was stated that 
“One important factor for a successful result was the trustful and prestige-less cooperation that 
gradually developed between the top management of the technical departments, especially between the 
managers of Malmö Waterworks and the Streets and Parks Department …” (Kiss, 2017, p.58).  

5.1.2.5. Outsourcing  

Partnership constellations 

Outsourcing was only used in the Munich Greening Office. Their use of the strategy was in line with 
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the description by Wamsler et al., where a motivation for its use was access to private land by providing 
citizens and private actors with guidelines, advice and support for greening. The strategy was core to 
the NBS as the main mission of the Greening Office was the to provide advice and guidance to citizens 
and private actors.  

Non-municipal actors 

The Boston Waterfront Initiative was the only NBS case within the group to use the Outsourcing 
strategy. The use of the strategy addressed the lack of capacity/expertise within specific areas 
relevant for implementation (for example public outreach). The primary actors outsourced the 
engagement with citizens by engaging and supporting other organizations to perform this role. 
For example, they initially supported organizations in harbor planning and designing waterfront 
planning, and later also engaged organizations based on how well they would be able to engage 
with specific segments of the public. The aim of the strategy in relation to overcoming barriers 
differs from that described by Wamsler et al. (2020) as it was not motivated by a lack of influence 
over private land but instead a consequence of how the Barr foundation organizes its work. The 
waterfront initiative is described to “identify and fund organizations that contribute to 
formulating comprehensive waterfront planning and engage and inform publics about waterfront 
issues […]” (Kim, 2018., p.23).  In addition, although it was not explicitly stated, it was implied 
that the organizations with each one’s specific niche allows them to reach segments of the public 
in an effective way.  

5.2. Emergent strategies  

In addition to the strategies identified by Wamsler et al (2020), in this research two emergent 
strategies were identified: Strategic Networking and Stakeholder Platform Creation. Table 5 
briefly outlines the strategies pertaining to the context within which they are found, the barriers 
they targeted as well as the type of primary actor that was observed using them. Both strategies 
are related to horizontal collaborations or network building beyond formal institutional forms. 

Table 5. Emergent strategies 

Strategy  Context  Barrier(s) being 
overcome  

Type of actor using 
the strategy  

Strategic Networking  Tapping into 
(knowledge and 
experience sharing) 
networks with the 
intention of entering a 
social context where 
support, knowledge and 
experience can be 
accessed 

Lack of knowledge and 
capacity; Risk 
aversiveness and lack 
of perceived support 
functions  

Primarily 
municipalities/city 
administrations, but 
present for all types of 
actors   

Stakeholder Platform 
Creation 

Contexts where there 
are blockades (such as 
unwillingness or 
inability for city 
administrations to 
access land or funding) 
to implementation  

Lack of access to 
funding; lack of 
political willingness or 
support 

Non-municipal actors 
who have the flexibility 
to act freely to create 
new platforms 
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5.2.1. Strategic Networking  

This strategy focuses on the engagement in knowledge sharing networks, both formal and 
informal, national and international. This for example includes the international urban network 
ICLEI, C40 Cities, KlimAdapt Network and 100 Resilient Cities Network within which 
knowledge and experience is disseminated to and between cities. It also includes for example 
engagement in conferences and meetings as well as bilateral collaborations with other cities where 
knowledge and experience are exchanged.  

The strategy primarily targets a lack of knowledge and experience in planning and implementation 
by tapping into networks which possess both knowledge and experience. In this sense it is a way 
to tap into the large body of knowledge present in these networks, as for example demonstrated 
by the following quote: “for us the opportunity is to learn what other cities do…how do we look 
at it from a governance perspective but also from a financial perspective…”. The strategy can 
also be regarded as a means for overcoming the barrier of risk-aversiveness by instilling 
confidence though the demonstration of successful implementations. This instils confidence in 
the ability to succeed though a sense of ‘if they can do it, so can we’. In addition, the strategy 
was used as a support mechanism which decreased the perceived risk associated with 
implementation. The perceived risk decreased as the primary actor was sure they had access to 
knowledge and experience if something was to go wrong. There is also the less tangible effect of 
being part of a social network, further contributing to increased confidence in the primary actor. 
Against this background, it is evident that the springing point of the strategy is the social functions 
of networks in the form of knowledge exchange, support, and inspiration. 

The following quotes demonstrate the use of the strategy in relation to the mentioned barriers:  
 
“Networks and city-to-city collaborations are important learning channels for the City of Munich” (Kiss 
& Wamsler, 2018., p.48).  
 
“Among international knowledge exchanges, a conference in London in 2016 on urban greenery and 
the visits of municipal officers from London the same year was of high relevance to the development of 
this particular NBS.” (Kiss, 2018., p. 74.).  
 
 “In the case of the development of the Tree Strategy, the bilateral knowledge exchange with 
Copenhagen has been of great relevance. Copenhagen has been inspired by the tree management in 
New York, where a million trees were planted between 2007-2015, i.e. approximately 15 trees per 1,000 
inhabitants per year. Copenhagen aims at planting 100,000 trees during 2011-2015, i.e. approximately 
12 per 1,000 inhabitants per year. For Malmö, it would mean planting 3,800-4,800 trees per year in 
comparison to Copenhagen and New York. These examples seemed to be very inspirational for 
designing and developing the Strategy for Malmö”.” (Kiss, 2018., p. 74.). 

5.2.2. Stakeholder Platform Creation 

Stakeholder Platform Creation is a strategy used by non-municipal actors to overcome blockades 
(politically or otherwise caused) to funding, planning and implementation of NBS. The strategy was 
observed only within two of the NBS cases. One was the Atlantis Water Fund Pilot Project where the 
primary actor, an NGO, created a new platform to bring key stakeholders together and unlock funding 
for the NBS. The model for the fund is described as an entity acting as a novel governance body to 
facilitate investment in NBS for water. The creation of this new entity was a response to blockades 
experienced by other actors (mainly the city government) to solve the water scarcity problems facing 
the city. It was also a solution to getting the private sector willing to invest in a format that they trusted 
would work. In common with the Atlantis Water Fund, Mexico City's Water Fund functions as a third-
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party entity in which stakeholders which previously were unable/unwilling to unlock resources are now 
able to engage. In essence, the strategy focuses on the pulling together of stakeholders around a shared 
vision, but in a new setting which overcomes previous blockades. The following quotes from the two 
mentioned NBS cases demonstrate the strategy:  

“Everyone in the meeting agreed that there is a role for the Water Fund to play without a doubt, but it’s 
not… It will be someone who is not coming from a sphere of government or organisation. It’s coming 
from external side pulling everyone together to get that common vision and going.” (Tozer, 2018., p 9). 

“In Africa… the private sector, they’re really reluctant to put funds in public institutions because of 
mismanagement of funds and all that. But with this it’s different. They are just stakeholders, all of them 
are stakeholders, and they are on the board so they talk to each other. So it’s not one funding the other, 
but they are all contributing. If funders see that this model works, I think there are many people that are 
willing to fund these kinds of projects.” (Tozer, 2018., p 9).  

“There is an equitable contribution from the private sector and the government and this Water Fund 
takes part of the Conservation Land territory where there are both government and private sector 
resources to conserve these areas where we know that there is the greatest infiltration of rainwater, 
which is in the South of the city in the borough of Tlalpan. So resources are being channelled through 
the Water Fund for very specific conservation projects working with the landowners.” (Astbury, 2018., 
p.23).  

“[…] something very important in general for the paradigm which is this is not just a 
governmental action because a water fund includes members from the private sector that are 
funding this, including Citibanamex, HSBC, Mexichem, FEMSA, Coca Cola, Grupo Modelo, so 
some of the biggest enterprises and users of water within the city, and then the government, the 
scientific community and NGOs because nature conservancy is kind of one of the focal points for 
that.” (Astbury, 2018., p.23).  

“You need to create distinct governance systems to respond to a very real problem and one that 
affects everyone. So, I see it as a response to this weakness of the state in not having all of tools, 
all of the resources to be able to effectively resolve these very complex issues.” (Astbury, 2018., 
p.25). 

6. Discussion and conclusion  
The results demonstrate a preference for strategies which are of a social or relational nature. 
Wamsler et al.’s five strategies have elements of relationship-building to varying extents. 
However, the two most frequently used strategies, Targeted Stakeholder Collaboration and 
Strategic Citizen Involvement, can be argued to be the two strategies which most explicitly rely 
on relationship building (short-term or long-term) to enable implementation. Moreover, the two 
newly identified strategies, Strategic Networking and Stakeholder Platform Creation are likewise 
focused on relationship-building to overcome barriers. These results are mirrored in previous 
literature where collaborative governance (Graham & Ernstson, 2012), partnerships among 
stakeholders (Eggermont, 2015) and knowledge sharing networks (Kabisch et al., 2016) are 
identified as essential. In a greater context, these results are also in line with what Wamsler et al. 
(2020) describes as a ‘general trend in sustainability science’ to focus on the relationships within 
a system as opposed to the objects. This manner of viewing the issue is set against the backdrop 
of social ecological systems – an increasingly popular concept in sustainability science where the 
relationships between animate and inanimate objects in a system are the focus for understanding 
system functioning (Lejon et al., 2019).  

The two newly identified strategies – Strategic Networking and Stakeholder Platform Creation 
corresponds well to the ways of overcoming barriers identified in previous literature. Strategic 
networking particularly relates to knowledge sharing networks (Kabisch et al., 2016; Kabisch et 
al., 2017; Moseley et al., 2013; Krasny et al., 2014). The aim of Strategic Networking - to gain 
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knowledge, experience support and/or inspiration - fits well with how previous literature 
describes knowledge sharing networks as ways to exchange best practice and experience. 
Stakeholder Platform Creation likewise relates to what previous literature has identified as 
partnerships among stakeholders (Kabisch et a, 2016; Eggermont, 2015), which refers to vertical 
and horizontal cooperation between and within stakeholder organisations and groups. 
Partnerships among stakeholders can - among other things - aim to tap into financial and 
knowledge resources, which is similar to the aim of Stakeholder Platform Creation to overcome 
blockades (politically or otherwise caused) to funding, planning and implementation of NBS. 

A clear trend emerging from the results was the multitude of barriers targeted by each of the 
previously identified strategies. This differed from the descriptions by Wamsler et al., where each 
strategy only targeted a single barrier. For instance, Targeted Stakeholder Collaboration was 
identified to address a lack of funding, resources and support in addition to the lack of knowledge 
and capacity originally described by Wamsler et al. The additional barriers targeted by the 
previously identified strategies (see Table 4) are by no means new to the literature, although they 
were not mentioned in the study by Wamsler et al. All barriers presented in Table 4 relate back 
to Table 1 that presents the synthesis of barriers identified in previous literature. The fact that one 
strategy could be found targeting up to three barriers can be taken as an indication that the 
strategies are too all-encompassing and would benefit from being divided into further strategies 
with greater specificity. For example, Targeted Stakeholder Collaboration could be specified 
based on the temporal focus of the engagement of a stakeholder. A long-term partnership 
engagement to gain access to land could then be seen as a separate strategy form the short-term 
engagement of a biodiversity expert who is engaged to fill a short-term lack of knowledge. Such 
increase in specificity prevents the strategies from becoming diluted in a way where too many 
distinct actions can be fitted into one and the same category, and risk becoming insipid.  

With regards to geography, the results demonstrate that Wamsler et al.’s strategies are applicable 
outside the Swedish context. Although the sample of NBS cases from each geographical region 
is too small to draw conclusions on characteristics for specific regions, the results motivate a 
hypothesis subject to further research. For instance, countries such as South Africa and Mexico 
which experience higher levels of corruption (Transparency International, 2020) and subsequent 
untrust in institutional actors, might show a preference for strategies which are less dependent on 
established institutions. This is supported by the fact that these two regions were the ones in which 
Stakeholder Platform Creation was observed. Stakeholder Platform Creation aims to overcome 
blockades to cooperation in existing structures, including uncertain investment climates and a 
general mistrust between actors. Against this background, future research should investigate the 
impact of social trust and level of corruption on choice of strategy. On the opposite side of the 
spectrum, countries which have a supportive legislative and political climate for the development 
of NBS, such as Germany or Sweden, naturally differ in the way they can approach 
implementation. This concerns primarily the existence of resources (such as funding for CCA) 
which can be accessed, or more overarching plans and strategies within which the NBS can be 
integrated. Such structures offer different opportunities for achieving implementation compared 
to political and legislative climates which are either corrupt or prioritizes other urban factors such 
as densification or overall economic growth and expansion.  

This study has also offered insights into differences in the use of strategies depending on the 
implementing actor. It has demonstrated that, to a large extent, different actors use similar 
strategies, but some strategies (notably Alteration to Internal Cooperative Structures) are 
primarily applicable to municipalities/city administrations. The municipal actors and partnership 
constellations in many respects utilized the same strategies. A key differentiating factor was however 
the partnership constellations use of Targeted Stakeholder Collaboration. Within this group, an overall 
collaborative approach was highlighted as essential for the success of the NBS implementation and was 
stressed as an overarching and central strategy. The use of the strategy also had more of an overall 
explicitly recognized collaborative approach, both in the form of a collaborative core structure, and in 
the engagement of additional stakeholders. This overarching focus on stakeholder collaboration could 
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not be found in the NBS cases run by municipal actors.  

The non-municipal actors’ choice of strategies was more distinct from the other two groups. For one, 
Alteration to Internal Cooperative Structures was absent in this group, indicating that this strategy is not 
applicable to non-municipal actors. This could potentially be explained by the fact that the primary 
actors in this sample consisted of organisations that were too small to inhibit rigid structures that are 
common in larger municipalities (e.g. siloed departments and highly hierarchical structures). The often 
simpler and smaller structure of the non-municipal actors therefore prevents the forming of the barrier 
which is targeted by the strategy. The non-municipal actors also differed in the sense that the primary 
actors were generally more inclined to opt for strategies that entailed reaching outside of their 
organization for resources and capacity (stakeholder collaboration, citizen involvement and 
outsourcing). A possible explanation for this could be the primary actors within the group 
(compared to municipalities) lacking access to resources and capacity in terms of funding, support 
and expertise. While municipalities, especially larger ones, can access those resources within their 
own or closely associated public entities, these actors (NGOs, foundations, individual champions, 
and a group of high school students) must reach outside of the organizations. Hence, the strategic 
approaches are more focused on establishing collaborations and building relationships and 
collaborative structures with external stakeholders which can provide this. 

Previous research has primarily focused on municipalities and city administrations -  making this 
study’s inclusion of non-municipal actors insightful in understanding the strategies used by actors 
which do not fit into that specific category. However, the group Non-municipal actors is a 
generalization of what is a diverse set of vastly different actors (including for example high school 
students, NGOs, foundations). Consequently, future research should address this group 
exclusively, or focus on specific sub-categories such as NGOs. Further research should also be 
directed towards trends and structures within different types of collaborative actor constellations 
(relating to group 2) to explore the efficiency and functionality of different collaborative 
constellations.  

In sum, this study has demonstrated that all five of Wamsler et al.’s strategies were used by primary 
actors to overcome barriers to implementation, but that Targeted Stakeholder Collaboration and 
Strategic Citizen Involvement were the most widely used by municipal actors, partnership constellations 
and non-municipal actors. In addition, two new strategies were found to be used by some primary actors, 
namely Strategic Networking and Stakeholder Platform Creation. On a more general level, the results 
demonstrate that actors of all types tend to opt for relational approaches to overcome barriers to 
implementation.  
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8. Annex  

The table outlines the presence (1) or absence (0) of the five strategies from Wamsler et al (2020) 

organized according to primary actor group.  

City and NBS case Primary driving 
actor  

Targeted 
stake-
holder 
collab. 

Strategic 
citizen 
involve-
ment  

Alteration 
of internal 
cooperation 
structures  

Out-
sourcing 

Concealed 
science-
policy 
integration 

Group 1 
Munich – Climate Adaptation Strategy City of Munich 1 1 1 0 1 
Malmö - Tree Strategy of Malmö city City of Malmö 1 1 1 0 1 
Melbourne - Urban Forest Strategy City of Melbourne 1 1 0 0 1 
Melbourne – Green Your Laneway 
Program 

City of Melbourne 1 1 0 0 1 

Leipzig - Urban tree program City of Leipzig 1 1 1 0 0 
Melbourne- Urban Forest Fund City of Melbourne 1 1 0 0 0 

Group 2 
Munich - Isar Plan Group of public 

sector actors 
(primarily 

Bavarian water 
management 

agency and city of 
Munich) 

1 1 1 0 0 

Malmö - EcoCity Augustenborg City of Malmö 
together and 

housing company 
MKB 

1 1 1 0 0 

Boston - Porous Alley City of Boston 
Public Works 

Department, the 
Charles River 

Watershed 
Association, and 

the Boston 
Groundwater Trust 

1 1 1 0 0 

Munich - Greening office NGO (Green 
city)/City of 

Munich 

0 1 0 0 0 

Group 3 
Cape Town  - Atlantis Water Fund Pilot 
Project 

The Nature 
Conservancy 

(NGO/foundation/
non-state) 

1 1 0 0 0 

Mexico City - Water Forest Individual 
champion (within 
contexts of NGO 
and foundations) 

1 1 0 0 1 

Mexico City - Water Fund NGO Por el Agua 
de la Ciudad de 

México 

1 0 0 0 1 

Boston - Waterfront Initiative The Barr 
Foundation 

(philanthropic 
organisation) 

0 1 0 1 0 

Sendai – Ecosystem-based disaster 
prevention in Gamou 

High school 
students 

1 1 0 0 1 

Sendai – Green Seawalls Kitanosatohama 
Flower Bridge 

Network 

1 1 0 0 0 

*The table demonstrates the presence (1) or absence (0) of each of Wamlser et al’s five strategies for overcoming barriers to 

implementation.  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


