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Abstract Ecosystem-based adaptation (i.e. the use of ecosystem services to adapt to climate
change) and its mainstreaming into municipal planning to foster sustainable transformation
is receiving increasing interest from both academic and governmental bodies. However, little
is known about the pathways for its systematic implementation, or the extent to which it is
already mainstreamed in municipal planning practice. This article reports on a study in which
local pathways to sustainably mainstream ecosystem-based adaptation were compared in 12
municipalities in Germany and Sweden. The results show that while progress is seemingly
similar in the two countries, there are noticeable differences regarding the local triggers, the
importance given to particular mainstreaming strategies and their link to climate policy
integration. Ecosystem-based approaches to climate change adaptation are not labelled
or systematised in either country. In addition, the mainstreaming of ecosystem-based
adaptation is enabled through municipalities’ level of experience in mainstreaming other
issues. In Sweden, the ecosystem service concept drives adaptation mainstreaming,
which is often disconnected from the integration of climate mitigation policy. In contrast,
German structures and planning processes established for climate change mitigation are
paving the way. We conclude that systematic adaptation mainstreaming and its potential
linkages and disconnects with climate mitigation policy integration require more explicit
consideration, both in research and practice. We call for more research on the role of
inclusive (as opposed to fragmented) climate policy integration to assure sustainable
planning and transformation.
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1 Introduction
The concept of ecosystem-based adaptation is advocated at international, national and local
levels, and its potential to foster sustainable municipal development and transformation is
receiving increasing interest from academic and governmental bodies alike (EC 2015; Jones
et al. 2012; IPCC 2014; Wilkinson et al. 2013; Wu 2014). However, little is known about the
pathways for its systematic implementation (Andrade et al. 2011; IPCC 2014; Sitas et al. 2014;
Vignola et al. 2009), and it remains unclear to what extent the concept is already being
mainstreamed in municipal planning practice (Sitas et al. 2014; Turnpenny et al. 2014)1.
Ecosystem-based adaptation can be defined as the use of ecosystem services and biodiversity as
part of an overall adaptation strategy to help people to adapt to the adverse effects of climate change
(CBD 2009). This relatively new concept aims to increase humans’ resilience to climate change
using both natural and managed ecosystems (Andrade et al. 2011), with managed ecosystems
typically located in cities. Ecosystem-based adaptation is increasingly considered as an alternative or
complement to traditional, engineering-based approaches, which has the potential to be more costeffective and generate multiple co-benefits, including climate change mitigation (Jones et al. 2012;
Munang et al. 2013). The concept of nature-based solutions for climate change adaptation supports
and builds on the ecosystem services concept, and can even be used synonymously with ecosystembased adaptation (EC 2015; Naumann et al. 2014). Both concepts are embedded in the theory and
practice of climate change adaptation and ecosystem services (Chong 2014; Uy and Shaw 2012).
The need to mainstream ecosystem-based adaptation into municipal planning is widely advocated
(Daily and Matson 2009; Daily et al. 2009; Gaffin et al. 2012; Ojea 2015; Pasquini and Cowling
2014). The concept of climate adaptation mainstreaming has two main roots. First, it has developed
from risk reduction mainstreaming, which has been strongly advocated since the Word Conference
on Disaster Risk Reduction in 2005 (UNISDR 2005) and builds on experiences from mainstreaming
other cross-cutting issues, such as HIV/Aids and gender (Holden 2004; Mazey 2002). Second,
climate adaptation mainstreaming originates from environmental policy integration (EPI)2 for
sustainable development (United Nations 1987; Lenschow 2002; Van Asselt et al. 2015), and more
specifically climate policy integration or mainstreaming, which has been promoted since 1997
(Collier 1997).3 Broadly defined, climate policy integration/mainstreaming refers to the inclusion of
climate considerations in sector policy and practice (Berkhout et al. 2015; Mullally and Dunphy
2015). Although often couched in technical language, mainstreaming is motivated by the
need to change the dominant paradigm at multiple levels of governance (Wamsler 2014; La
Trobe and Davis 2005; Picciotto 2002, Persson 2004). It changes the rules of the game
and challenges ideas, attitudes, or activities that are considered mainstream or normal
(Picciotto 2002). In turn, this is related to the concepts of sustainable transformation
and transformative adaptation (IPCC 2012, 2014; Pelling et al. 2014; Westley et al. 2011),
where the latter is recognized for its potential to address root causes of risk and failed
approaches to sustainable development (Revi et al. 2014).
The themes that emerge from the literature on mainstreaming climate change adaptation and
other cross-cutting issues (e.g., environmental policy, risk reduction, HIV/Aids, gender) can be
1

Exceptions are for instance Pasquini and Cowling (2014) who focus on Western Cape, South Africa.
EPI is in some contexts also denoted environmental mainstreaming (Dalal-Clayton and Bass 2009).
3
Note that originally only integrating the objective to reduce greenhouse gas emissions into other sectoral
policies was referred to as climate policy integration/mainstreaming, but this focus has been gradually broadened
to also include adaptation considerations since around 2012 (IPCC 2012; Mullally and Dunphy 2015; CasadoAsenio and Steurer 2012; Van Asselt et al. 2015).
2
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divided into seven strategic activities (cf., Benson et al. 2007; Eggenberger and Partidario 2000;
Lafferty 2002; Holden 2004; Jacob and Volkery 2004; Jordan and Lenschow 2010; La Trobe and
Davis 2005; Nunan et al. 2012; Swart and Raes 2007). The mainstreaming framework presented in
Table 1 encompasses and consolidates these strategies, including normative, operational and
strategic (i.e., organisational and procedural) factors at different policy making stages (cf. Persson
2004; Collier 1994). The different mainstreaming strategies are comprehensive and complementary
in the sense that they involve both the type and scale of integration, link direct (dedicated) and

Table 1 Mainstreaming framework: Overview of complementary mainstreaming strategies (cf. Fig. 2)
Strategies (and levels) of mainstreaming
(1) Add-on mainstreaming

The establishment of specific on-the-ground projects or
programmes that are not an integral part of the
implementing body’s sector work but directly target
adaptation* or related aspects.

(2) Programmatic mainstreaming

The modification of the implementing body’s sector
work by integrating aspects related to adaptation* into
on-the-ground operations, projects or programmes.

(3) Managerial mainstreaming

The modification of managerial and working structures,
including internal formal and informal norms and job
descriptions, the configuration of sections or departments,
as well as personnel and financial assets, to better
address and institutionalize aspects related to adaptation*.

(4, 6) Intra- and interorganizational mainstreaming

The promotion of collaboration and networking with other
departments, individual sections or stakeholders
(i.e., other governmental and non-governmental
organizations, educational and research bodies and the
general public) to generate shared understanding and
knowledge, develop competence and steer collective
issues of adaptation*.

(5) Regulatory mainstreaming**

The modification of formal and informal planning
procedures, including planning strategies and frameworks,
regulations, policies and legislation, and related
instruments that lead to the integration of adaptation*.
Higher level support to redirect the focus to aspects
related to mainstreaming adaptation* by e.g., providing
topic-specific funding, promoting new projects, supporting
staff education, or directing responsibilities.

(7) Directed mainstreaming***

* The mainstreaming framework can be applied to overall adaptation, or specific aspects of it (e.g. ecosystembased approaches), as well as to other cross-cutting topics such as climate change mitigation. If applied to
adaptation, all strategies require a comprehensive approach for climatic risk reduction (including measures of
hazard reduction and avoidance, vulnerability reduction, preparedness for response and preparedness for recovery
[Wamsler and Brink 2014]). Further note that the framework can be applied to single municipal departments or
other implementing bodies at all levels. Their collaboration and networking with other stakeholders (strategy 6) is
crucial since governance and problem scales are often mismatched. Finally, internal mainstreaming was not
explicitly included in this study. It can be seen as an integral component of managerial mainstreaming aimed at
addressing the implementing body’s own challenges, e.g., risks to premises and assets, to ensure that adaptation
work can continue even during adverse events.
** The combination of strategies 3, 5 and 6 can also be denoted as organisational mainstreaming.
*** Directed mainstreaming can be seen as an integral component of all of the other strategies as it concerns how
related changes come about (e.g., top-down versus bottom-up) (cf. Fig. 2).
Sources: Adapted from Wamsler (2014, 2015a, b) and Wamsler et al. (2014).
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indirect approaches to adaptation (cf. Uittenbroek et al. 2013) and are all required for achieving
sustainable transformation (Wamsler 2014).
On this basis, this study examines and compares local pathways to sustainably mainstream
ecosystem-based adaptation into municipal planning and discusses their linkages or discrepancies with local processes for climate policy integration/mainstreaming. Germany and
Sweden were selected for a comparative case study.

2 Methods
A critical comparative case study approach was applied to examine the key characteristics
(differences and similarities) of mainstreaming ecosystem-based adaptation into municipal
planning. Germany and Sweden were selected because ecosystem-based approaches are a
declared goal of their respective national governments (BfN 2012; SOU 2007, 2013; Ministry
of the Environment 2013). In addition, both countries are pioneers in environmental and
climate-change governance (DC 2014; Jost and Jacob 2004; Hertin and Berkhout 2001;
Jordan and Lenschow 2000) and top the Global Green Economy Index (DC 2014).
A total of 12 municipalities in southern Germany (Bavaria) and southern Sweden (Scania)
were selected. Eight are German municipalities: Munich, Nuremberg, Regensburg, Würzburg,
Landshut, Passau, Deggendorf and Freising, and four are in Sweden: Malmö, Helsingborg,
Kristianstad and Lomma (Fig. 1). As this was an exploratory study, the municipalities were
selected using purposive sampling, based on two criteria: (i) their risk exposure to heat and
flood (DWD 2014; Länsstyrelserna 2012; SMHI 2011), and (ii) their proactive engagement in
climate risk-related research and projects.4
Data were collected in both countries during 2014–2015 using face-to-face interviews, a survey of municipal officials working in departments responsible for spatial
or environmental planning, and a literature review. A total of thirty-six in-depth
interviews were carried out. The interviewees and survey participants were selected
through purposive sampling, based on their field of activity within the municipality,
and their participation in adaptation and ecosystem-related activities. The literature
review extended the data by providing contextual information on the selected countries
and municipalities, their activities, planning structures and instruments (organisational charts,
job descriptions, development and climate strategies, regional and sectoral plans, comprehensive and detailed plans, etc.).
Based on the mainstreaming framework (Table 1), data were analysed using a combination
of literal reading, Grounded Theory (Glaser and Strauss 1967; Corbin and Strauss 1990) and
Systems Theory (Bateson 1979; von Bertalanffy 1950). Glaser and Strauss acknowledge that it
is possible to discover and work with prior/tentative theoretical frameworks, which they also

4

This led to the identification of 12 municipalities (Fig. 1). Their proactive engagement includes participation in
Germany in the ExWoSt project (2009–2013) of the German Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMUB); the Centre for Urban Ecology and Climate Adaptation ZSK 2013–16
financed by the Bavarian Ministry for Environment and Consumer Protection (StMUV); the Klimmzug project
(2008–2014) financed by the German Federal Ministry of Education and Research and activities related to the
European floods in 2013. In the Swedish context, it includes two regional cooperation and research circles
(“Planning Under Increased Uncertainty” and “Ecosystem Services Planning”) and two major research projects
(“Ecosystem Services as a Tool for Climate Change Adaptations in Coastal Municipalities” and “Sustainable
Urban Transformation for Climate Change Adaptation”).
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Fig. 1 Case study areas in Germany and Sweden (Bavaria and Scania region)

call ‘substantive theory’ (as opposed to ‘formal theory’) (Glaser and Strauss 1980; Layder
2005:20).5 Preliminary outcomes included country-specific studies and an operational framework for adaptation mainstreaming that has been tested in selected municipalities in Germany
and Sweden (Wamsler 2015a, b; Wamsler et al. 2014).
Finally, during four workshops and group discussions with municipal staff and interviews
with key informants (from Munich, Würzburg, Kristianstad and Helsingborg) the preliminary
outcomes were further assessed, additional data were collected and compared and the related
outcomes were discussed (e.g., identified patterns and differences, such as the importance of
contextual factors and municipalities’ prior policy integration experience, cf. Table 2).6 In
addition, the survey data was re-assessed to look further into certain aspects (especially the
interlinkages and discrepancies between climate mitigation and climate adaptation policy
integration). The result of this follow-up data collection and analysis is presented in the
following sections.

3 Results
Our analysis provides insights into the potential pathways for sustainably mainstreaming
ecosystem-based adaptation into municipal planning and how they are linked to processes

5

Consistent with Grounded Theory, a combination of open coding, axial coding and selective coding
was applied to the empirical data (Strauss and Corbin 1998; Glaser and Strauss 1980). Based on the
mainstreaming framework, patterns were identified within the established categories through a comparison of
the different empirical data during the analysis process, which included literal reading. During axial coding, the
commonly-used linear paradigm model was expanded by a broader (non-linear) systems analysis approach. Note
that the analysis of local impacts of ecosystem-based adaptation (strategies and measures) is outside the scope of
this study.
6
Key informants, who were the most information-rich (i.e. knowledgeable and varied) informants, were
municipal staff members who had particular knowledge and understanding of ecosystem-based adaptation due
to related responsibilities and/or engagement (e.g., adaptation managers).

Sweden
• Great interest in the ecosystem service concept at
municipal level (including its monetization).
• The ecosystem service concept (including the
monetization of ecosystem services) is seen as an
important way forward in environmental planning and
driving ecosystem-based adaptation.
• Ecosystem-based adaptation mainstreaming is not linked
to climate change mitigation mainstreaming (different
departments, staff, processes, etc.). Related actions
develop independently. Fragmented climate policy
integration is thus stronger.
• The main triggers for adaptation mainstreaming are the
ecosystem services concept, environmental planning
(mainly bottom-up) linked to EPI and integrated flood
risk management (top-down and bottom-up).
• A high level of commitment to developing local
instruments for ecosystem-based planning, including
ecosystem-based adaptation. This is due to a relative lack
of environmental regulation and top-down guidance in
general (e.g., for environmental compensation).
• Greater use of international funding to promote
ecosystem-based adaptation.
• Mainstreaming processes have not led to the promotion of
citizen involvement or collaboration in climate change
adaptation.
• Formal planning frameworks (comprehensive plans) are
seen as key for fostering mainstreaming and show more
evidence of mainstreaming than in Germany.
• Strategic planning documents explicitly use the ecosystem
services concept.

Germany

• Little interest in the ecosystem service concept at
municipal level. Especially the monetization of
ecosystem services is very critically regarded.
• Ecosystem-based adaptation mainstreaming is largely
driven by climate change mitigation mainstreaming
(mainly top-down, e.g., the same departments, staff, local
processes and strategy documents). It is triggered by
environmental planning (mainly bottom-up), linked to
EPI, and the push for more integrated flood risk
management (mainly top-down).
• Little commitment to the development of new instruments
for ecosystem-based approaches to adaptation due to
existing environmental regulation applicable to
adaptation planning (e.g. compensation principles).
• Less international funding for ecosystem-based
adaptation.
• In only a few instances, mainstreaming processes have led
to the promotion of citizen involvement and
collaboration in climate change adaptation.
• Informal strategic urban development plans are seen as
key to promoting new ideas, including adaptation and
ecosystem-based approaches. Comprehensive plans are
more outdated due to rigid planning processes and
regulations, thus showing less evidence of
mainstreaming.
• The ecosystem service concept is not used in strategic
planning documents.
• No municipality has, as yet, developed a separate climate
change adaptation strategy (currently in elaboration in
some places, e.g., Munich).

Differences

Table 2 Overview of cross-country analysis

• Mainstreaming entry points or triggers for
ecosystem-based adaptation are context-specific.
• Neither adaptation nor ecosystem-based approaches are
labelled or systematized in any way, which hampers
systematic mainstreaming. External funding has pushed
mainstreaming advancements.
• All levels of mainstreaming have, to some extent, been
addressed.
• Mainstreaming has led to change in:
(i) on-the-ground measures, (ii) organizational structures
and assets, (iii) formal and informal policies and
instruments, (iv) external cooperation and networking,
and (v) professional jargon.
• Ecosystem-based adaptation mainstreaming is facilitated
by experience in mainstreaming other cross-cutting
issues (linked to EPI).
• A combination of mainstreaming strategies can balance
shortcomings in individual activities.
• Individual activities are however not systematically
backed with mainstreaming activities at other levels.
• Very few explicit adaptation measures have been
implemented on the ground (mainly in the context of
externally-funded research or pilot projects).
• Some on-the-ground measures dominate (e.g., increase of
urban vegetation and green roofs).
• Implicit measures, which have adaptation as a co-benefit,
were initiated by municipalities’ increased commitment
to other issues (i.e., environmental planning, ecosystem
services, climate change mitigation and/or integrated
flood risk management).

Similarities between Germany and Sweden
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Sweden

• Greater use of governmental support for adaptation and • Several cities have developed separate climate adaptation
strategies; however, implementation is poor due to a lack
resulting progress (pilot projects, strategy development,
of anchoring in existing structures and processes.
and hiring specialised staff).
• Increased focus on heat stress (as opposed to flood risk). • Increased focus on flood risk (as opposed to heat stress).
In this context, ecological storm water management
• Different levels of responsibilities (municipal/regional) are
systems seem to receive particular attention because of
seen as a barrier for more integrated risk mgt. and
related flagship projects and individual champions.
adaptation planning.
• High demand for top-down guidance and regulation. No
national funding for hiring staff specialised in adaptation
(although this is currently being discussed at national
level).

Germany

Differences

Table 2 (continued)

• Mainstreaming that is not linked to existing planning
structures and processes shows limited success.
• There is fragmented integration of climate change
mitigation, climate change adaptation and risk
management considerations.
• There is a general adaptation-mitigation dichotomy.
• Measures to address heat and flood risk are
compartmentalised.
• Urban–rural linkages of ecosystems are hardly considered,
especially outside municipal borders.
• Level of cooperation with other stakeholders is generally
low.
• Mainstreaming processes have failed to promote citizen
involvement and collaboration to co-create local policies
and practices.

Similarities between Germany and Sweden
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for climate policy integration/mainstreaming. The differences and similarities identified in the
German and Swedish contexts are elaborated in the following sections (3.1 and 3.2). They are
summarised in Table 2 and related to the mainstreaming strategies presented in Table 1.

3.1 Differences
The results of the study show that mainstreaming triggers or entry points for ecosystem-based
adaptation are appreciably different and context-specific. On the one hand, in Sweden the
ecosystem service concept promoted at national level was rapidly adopted by municipal
officials, and has become a key driver for nature-based planning approaches at local level.
In 2013, the Government produced a report called “Making the value of ecosystem services
visible”, which set the goal of ensuring that, by 2018, “the importance of biodiversity and the
value of ecosystem services are to be generally known and integrated into economic positions,
political considerations and other decisions in society” (Ministry of the Environment 2013: 3;
SOU 2013). This policy (which can be considered as part of the country’s EPI strategy)
provided long-hoped-for support for municipal actions, such as the development of planning
tools designed to support the provision of compensation for environmental impacts (in Malmö,
Helsingborg, Lomma and Kristianstad; strategy 3). A lack of (and a call by municipalities for
more) environmental regulation and top-down guidance for climate change adaptation in
Sweden are important factors driving this process. In this context, the process of adaptation
mainstreaming can be seen as a by-product of EPI, which is, however, not linked to local
integration efforts concerned with climate change mitigation.
In Germany, on the other hand, climate change mitigation is paving the way for climate
change adaptation, including ecosystem-based approaches. In fact, the mainstreaming of
ecosystem-based adaptation has directly evolved out of the policies, organisational structures,
personnel and financial assets, planning processes, instruments and measures that were
originally developed for climate mitigation policy integration (strategies 1–6). For instance,
in most German cities climate change mitigation managers, recruited in increasing numbers
since 2013 (strategy 3) and co-financed through national funds (strategy 7), have gradually
been given responsibility for climate change adaptation. Similar support is not available to
Swedish municipalities. However, this situation may soon change as a report commissioned by
the Swedish Government recommends creating a national fund for the employment of
municipal climate change adaptation managers (Andersson et al. 2015).
Unlike Sweden, progress in Germany is completely unrelated to the concept of ecosystem
services, and local officials show no interest in future application of the concept. It is not
perceived to be of real benefit. This may be due to the existence of other well-established
concepts such as landscape or ecological functions (cf. Albert et al. 2012, 2014), and a related
extensive body of regulation and instruments for EPI (e.g., for environmental impact mitigation and compensation). Consequently, in Germany there is also comparatively little involvement in (or call for increased) regulatory mainstreaming for ecosystem-based adaptation at
municipal and higher levels.
In addition, compared to the German context, Swedish officials are more active in
attracting international funding for adaptation in general and ecosystem-based adaptation in particular (strategies 3,6). However, temporary support may lead to limited advancements (see Section 3.2).
Furthermore, there are very few examples where mainstreaming has led to the promotion of
collaborative arrangements (between cities and citizens) to co-create local policies and
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Mainstreaming
in sector work & related professions
focus: work with other organisations

Mainstreaming at institutional level
focus:organisation/ implementing body

Mainstreaming
at local project level

Bottom-up
’horizontal’ mainstreaming

Strategy 1, 2
add-on & programmatic
Strategy 3, 4
managerial & intra-organisational
Strategy 5
regulatory
Strategy 6
inter-organisational

Fig. 2 Mainstreaming framework: Strategies and levels of mainstreaming. Note that the mainstreaming framework
can be applied to organisations at all levels. The different mainstreaming strategies are complementary. (cf. Table 1).
Source: Adapted from Wamsler (2014). Managerial mainstreaming includes here internal mainstreaming activities;
inter-organisational mainstreaming comprises educational mainstreaming activities

practices while the few exceptions tend to come from Germany (strategy 6, cf. Section 3.1).
Examples are financial incentives, citizen competitions and cooperation aimed at reducing soil
sealing and increasing greening on private lots, and appointing local ‘godparents’ to support
the maintenance and flood control of local stretches of water. The low level of citizen
participation in Sweden was also confirmed by a recent self-assessment of local processes
for sustainable development, where citizen participation was ranked last in many municipalities, such as Helsingborg (ICLEI Europe 2015).
Another difference is that formal planning frameworks (comprehensive plans) show more
evidence of adaptation mainstreaming in Sweden (strategy 5). This relates to the fact that,
overall, these frameworks are more recent and thus reflect new ideas and developments. In contrast, informal planning is seen as key to promoting ecosystem-based
adaptation in Germany due to the highly regulated and time-consuming formal planning
processes (strategy 5).7
Finally, German municipalities tend to focus on ecosystem-based adaptation to heat stress
rather than floods, while the reverse is true in Sweden, partially explained by geographical
differences. However, in Sweden “new” emerging hazards (such as heat) receive less attention,

7

In those German cities where previous mainstreaming experience was relatively low, the development of
informal (strategic urban development) plans were an important trigger for mainstreaming.
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despite the fact that heatwaves have resulted in higher national death rates than floods
(Johansson and Mobjörk 2009).

3.2 Similarities
The results show that in both countries, ecosystem-based approaches to adaptation are
receiving increasing attention and all levels of mainstreaming have to some extent been
addressed in practice (Table 1, Fig. 2). This has led to patterns of change in normative (e.g.,
political leadership, overall policy frameworks, policy-making culture), organisational (e.g.,
integrated departments, new coordination mechanisms) and procedural factors (e.g., climate
assessment procedures). More specifically, in both countries it has led to changes in on-theground measures (Table 1, strategies 1, 2), municipalities’ organisational structures and assets
(Table 1, strategies 3, 4), formal and informal policies and instruments (Table 1, strategy 5),
external cooperation and networking (Table 1, strategy 6), and related professional jargon.
In both countries, a high level of involvement in some mainstreaming activities compensates, to some extent, for a lack of progress in other areas. A lack of (national or municipal)
legislation and political support (Table 1, strategy 7) is, for instance, compensated by dedicated
civil servants working at local level who streamline and regulate activities within their sphere
of influence, submit applications for external (international or national and regional) adaptation
funding, and push to join adaptation-related networks (e.g., Majors Adapt in Germany8 and
ICLEI – Local Governments for Sustainability in Sweden). Strategic engagement in backing
individual activities with other activities at all levels of mainstreaming is, however, absent.
In fact, in both countries the mainstreaming of ecosystem-based adaptation can be mainly
seen as ‘indirect integration’ (Lenschow 1999), i.e., a rather unplanned process, which is still
in its infancy9, and very few explicit (adaptation-targeted) on-the-ground measures have been
implemented (strategies 1–2). Ecosystem-based adaptation involves different types of on-theground measures, including the creation, conservation, restoration and management of ecosystems provided by green and blue infrastructure (Colls et al. 2009; IPCC 2014). More
specifically, measures can include re-naturalizing river systems; maintaining or enhancing the
quantity and quality of urban green; promoting the use of vegetation adapted to local
conditions/climate; and ensuring ventilation from cooler areas outside the city through waterway and green areas (Geneletti and Zardo 2016; EEA 2012; Wamsler et al. 2016). Concrete
measures thus involve a wide range of ecosystem management activities consisting of bluegreen infrastructure components (such as parks, gardens, trees in streets, permeable surfaces,
green roofs and walls, urban wetlands, watercourses, ponds and lakes) that can have climate
risk reduction both as an intended (explicit) or unintended (implicit) aim or co-benefit
(Wamsler et al. 2016).
The results show that some measures dominate (i.e., maintenance, development or increase
of urban vegetation in streets, parks, green corridors and other public or private areas and green
roofs), whilst ecological storm water management systems seem to receive more attention in
Swedish municipalities. The latter is linked to individual champions and related flagship
projects (such as Augustenborg in Malmö).
8

Note that Majors Adapt set up by the European Commission in 2014 evolved out of the Covenant of Mayors
initiative on climate change mitigation. The described similarity thus also links to the identified differences
between Germany and Sweden regarding the adaptation-mitigation link discussed in Section 3.1.
9
This statement is based on both the interviewees’ own statements/self-assessments and the data analysis
described in Section 2.
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In addition, ecosystem-based approaches to climate change adaptation are so far not
labelled or systematised in any way in Germany and Sweden, illustrated by the following
statement from a German official: “We deal with the issue of adaptation in a very broad or
general sense, and the differentiation between constructive [engineering-focused] and other
types of adaptation measures is, in practice, not yet a topic. We are not there yet. […] We still
have a ‘smörgåsbord’ of ideas; we still don’t have an overview. This will come with further
conceptualization. Then we will perhaps start to systematise, and then perhaps also
see where we have deficits, where we could advance adaptation in different ways.”
This also applies to the still lacking consideration of urban–rural linkages of ecosystem services
and related measures.
So far, the majority of progress has been achieved through externally-financed research or
pilot projects (e.g., the GreenClimaAdapt 2009–2013 project financed by the European Union
in Malmö, and ExWoSt project 2009–2013 in Nürnberg and Regensburg financed by the
German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety). In
both countries, implicit measures (which have adaptation co-benefits) are often linked to an
increasing commitment to environmental planning (which can be linked to overall [nonspecific] EPI) and a push for more-integrated flood risk management. While work on flood
management remains dominated by technical (engineering-focused) flood protection measures, current European Union initiatives increasingly support integrated approaches that
promote ecosystem-based adaptation (EU 2007; StMUG 2014).
Consistent with earlier work on EPI and adaptation mainstreaming (e.g., Burch 2010;
Dannevig et al. 2012; Lenschow 2002; Van den Bergh et al. 2011), the ability of all German
and Swedish municipalities to implement mainstreaming was found to be dependent on a
range of contextual factors, such as existing legislation, the level of commitment of individual
officials and the size of the city and its resources. However, it was also linked to municipalities’ prior policy integration/mainstreaming experience (Section 3.1).
In fact, in Germany and Sweden civil servants build on EPI and adjust established
mainstreaming structures processes and instruments for ecosystem services or climate change
mitigation in order to engage in ecosystem-based adaptation within their ‘normal’ activities.
Ecosystem-based adaptation is consequently most advanced in those municipalities where
earlier mainstreaming efforts have been successful. In this context, the previous creation of
decentralized structures that promote inter-disciplinary and inter-departmental planning, and
the appointment of officials who are responsible for mainstreaming, was identified to be
crucial. In contrast, success is limited when ecosystem-based adaptation was not linked to
existing planning structures and processes, often a result from externally funded engagement.
For instance, in Malmö the municipal climate adaptation strategy was created by the
Environment Department as a deliverable for the European Union-funded project GRaBS
(Green and Blue Space Adaptation for Urban Areas and Eco Towns), which ended in 2011.
Municipal staff report that the plan “[…] was never formally used”.10
While in theory, ecosystem-based adaptation is framed as a comprehensive approach,
rooted in ecosystem services and climate change adaptation research (Chong 2014; Uy and
Shaw 2012), current practice in both countries is fragmented, and it is not necessarily
10
In contrast, Munich’s currently developed adaptation strategy evolved from activities for climate change
mitigation (e.g., climate assessments), was pushed internally by municipal staff, is now supported through lasting
changes in personnel assets, working structures and policy support, and actively involves 7 departments and ca.
60 municipal staff members.
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supported by theory. For instance, heat and flood risk policies are compartmentalized
(strategy 5), and related (ecosystem-based) activities are developed and implemented
independently (strategies 1–2). This is linked to the fact that only flood protection receives highlevel guidance (from core legislative powers and other actors at European, national and regional
levels; vertical mainstreaming [Fig. 2]). As for heat and other climate-related risks,
mainstreaming is mainly associated with the work of departments that encourage or coordinate
adaptation, but have little authority (horizontal mainstreaming [Fig. 2]; cf. Jacob and Volkery
2004; Nunan et al. 2012).
In addition, in both Germany and Sweden mainstreaming has, so far, only resulted in a
limited extension of municipalities’ networks with other stakeholders (strategy 6). This creates
challenges for effective and efficient adaptation since governance and problem scales
(e.g. municipal borders, climate hazards and ecosystems) generally do not match and, thus,
require cooperation with other planning and decision-making levels (Dewulf et al. 2015).
Cooperation with neighbouring municipalities and regional bodies tends to be confined to
flood risk management.
There are, furthermore, very few efforts to collaborate with citizens for the co-creation of
local policies and practices (see also Section 3.2), which supports the outcomes of a recent
survey of ecosystem-based adaptation (Brink et al. 2016). This contrasts with climate change
mitigation, where cooperation and collaborative arrangements between local authorities and
residents are seen as vital to achieving sustainable change. The basic tenet here is that citizens
(either as individuals or as members of groups) can, and should, play an important part in related
efforts (cf. Gausset and Hoff 2013; Hoff and Gausset 2015). This discrepancy between climate
change mitigation and adaptation illustrates a generally low consideration of the adaptationmitigation interface, even when related processes and structures are linked (see Section 3.1).

4 Discussion and conclusions
This study provides important insights into potential pathways for mainstreaming ecosystembased adaptation in municipal planning to foster comprehensive climate policy integration and
sustainable transformation. The results show that municipalities that have already successfully
integrated other cross-cutting issues are more likely to make progress in adaptation
mainstreaming, which stands in contrast to previous studies (Agrawala and Van Aalst 2008;
Kok and de Coninck 2007).
The results provide empirical evidence that, while the entry points for ecosystem-based
adaptation mainstreaming are diverse, progress is driven by the commitment of municipalities
to cross-cutting issues other than adaptation. Municipalities’ involvement in environmental
planning and EPI (in Germany and Sweden), their support for the ecosystem services concept
(in Sweden) or climate change mitigation (in Germany), provides the necessary structures,
processes and instruments and paves the way for progress in adaptation mainstreaming.
Ecosystem-based adaptation is thus more advanced in those municipalities where previous
mainstreaming efforts linked to EPI have been successful.
Environmental policy integration and planning can thus be seen as the precursor to current
progress in the mainstreaming of ecosystem-based adaptation. Both Sweden and Germany are
considered forerunners of EPI in Europe (Hertin and Berkhout 2001; Jordan and Lenschow
2000; Lenschow 2002; Müller 2002; Persson et al. 2015). Beginning in the 1980s, many
municipalities have improved their organisational structures and planning policies in ways that
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support environmental mainstreaming. This, in turn, has enhanced organisational structures,
processes and instruments that support the integration of emerging, cross-cutting issues.
Nevertheless, the results also revealed fragmented climate policy integration, i.e., the
disconnection of mainstreaming processes focused on climate change mitigation and adaptation, and a general mitigation–adaptation dichotomy11, which can hamper sustainable transformation. There is increasing consensus that sustainable municipal development requires
integrated planning practice and policies that include both climate change mitigation and
adaptation considerations (Swart and Raes 2007; IPCC 2014). This mitigation–adaptation
interface has high priority in research and innovation in addressing climate change in cities
(EC 2015).
In Germany, further promotion of the (so far rather spurned) ecosystem services
concept by rephrasing it in line with the concept of nature-based solutions might increase
its acceptance in municipal planning and help to foster mainstreaming. Research on the
benefits of ecosystem-based adaptation and its mainstreaming at local level should be
extended, as in both countries externally-funded projects and studies have promoted its
adoption in practice.
Regardless of the actual triggers and entry points, this study also highlights the fact that
different mainstreaming strategies can complement and reinforce each other. A firm commitment to certain activities can, to some extent, compensate for a lack of progress in other areas.
Sustainable change will, however, remain elusive as long as our understanding of
mainstreaming remains naïve; it is the organisations themselves that need to change, rather
than only ‘mainstreaming’ change in selected on-the-ground measures.
Furthermore, the results show a lack of citizen involvement in ecosystem-based adaptation,
as has been found in other European and international contexts (Naumann et al. 2011; Brink
et al. 2016). This is unfortunate since local adaptation policies and planning should create
conditions that foster autonomous adaptation at the private household level, and provide public
adaptation when autonomous adaptation is insufficient or fails to take place (Stern 2007; IPCC
2001). Further research is needed on the potential role of citizen–city collaboration in creating
change in local policies and practices.
We conclude that systematic adaptation mainstreaming (which addresses all levels of
mainstreaming) is a promising avenue for promoting sustainability transformations, independent of local triggers or entry points, but requires comprehensive climate policy integration to
avoid further compartmentalization. We therefore call for more research on the role of
inclusive (as opposed to fragmented) climate policy integration and related impact assessments
to advance sustainable planning and transformation.
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Such dichotomy has also been identified in other planning-related studies (e.g., Biesbroek et al. 2009).
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