Chapter 15

Mainstreaming Nature-Based Solutions
for Climate Change Adaptation in Urban
Governance and Planning

Christine Wamsler, Stephan Pauleit, Teresa Zolch, Sophie Schetke,
and André Mascarenhas

Abstract The concept of mainstreaming climate change adaptation to foster sustain-
able urban development and resilience is receiving increasing interest. In particular,
the need to mainstream ecosystem- or nature-based solutions into urban governance

and planning is widely advocated by both academic and governmental bodies.

Adaptation mainstreaming is the inclusion of climate risk considerations in sec-
tor policy and practice. It is motivated by the need to challenge common ideas,
attitudes, or activities and change dominant paradigms at multiple levels of gover-
nance. It seeks to increase sustainability and resilience by expanding the focus —
from preventing or resisting climate hazards — to a broader systems framework in
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which we learn to live and cope with an ever-changing, and sometimes risky,
environment. It aims to address the root causes of risk (including power structures)
and failed approaches to sustainable development.

This chapter begins with an introduction to the concept of adaptation mainstream-
ing. It then presents an integrated framework that illustrates potential mainstreaming
measures and strategies at different levels of governance, and discusses their applica-
tion in urban planning practice with a focus on nature-based solutions. Case studies
from Germany and Portugal illustrate the text. Four key principles for successful
adaptation mainstreaming are highlighted. First, at the local level, adaptation main-
streaming requires the active consideration and combination of four approaches/
measures to reduce climate risk on the ground. Second, to ensure their sustainable
implementation, mainstreaming strategies must be implemented at the local, institu-
tional and interinstitutional level. Third, the different measures and strategies only
lead to sustainable change in combination. Finally, experience in mainstreaming
other cross-cutting issues (notably climate change mitigation) can create synergies
and support progress.

However, in practice there is still a long way to go. Current approaches often
remain characterised by individual actions and the creation of separate, bolted-on
structures and mechanisms.

Keywords Mainstreaming ¢ Risk reduction ¢ Disaster risk reduction ¢ Climate
policy integration * Environmental policy integration  Resilience ¢ Climate change
adaptation ¢ Climate change mitigation * Germany ® Portugal * Sweden ¢ UK e
Central America * Brazil

15.1 Introduction

Climate change and related hazards are an increasing threat to urban development,
which, in turn, is increasing vulnerability to these hazards by inconsiderate develop-
ment choices (OECD 2009; UNISDR 2008). This trend is expected to continue.
Climate change is projected to magnify the frequency and intensity of weather-
related hazards, which already account for the majority of annual losses from disas-
ters (IPCC 2012, 2014; UNISDR 2010).

Consequently, resilience has emerged as a central concept in international and
national development policy together with the concept of mainstreaming (Pervin
et al. 2013; Wilkinson et al. 2014). Today, increasing resilience through the main-
streaming (or integration) of climate risk considerations into sector work is a unify-
ing goal for the domains of climate change adaptation and disaster risk reduction
(Andrade et al. 2011; Wamsler 2014). Resilience, i.e., “[T]the ability of a system,
community or society exposed to hazards to resist, absorb, accommodate to and
recover from their effects (...)” (UNISDR 2009, 2015), is also a feature of related
global agendas, including the Sendai Framework for Disaster Risk Reduction 2015—
2030, Sustainable Development Goals (SDGs) and the Paris Climate Agreement.
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Against this background, the objective of this chapter is to present the key principles
that show how adaptation mainstreaming can be achieved in urban governance and
planning,' and discuss its role in fostering nature-based solutions and resilience. It
should be noted that the term ‘climate change adaptation’ denotes here an approach
that integrates risk reduction and adaptation considerations.

15.2 What Is Adaptation Mainstreaming?

Adaptation mainstreaming refers to the inclusion of adaptation considerations into
all sector policy and practice in order to reduce climate risk. The concept has two
principal origins. One strand has developed from risk reduction mainstreaming,
which has been strongly supported since the World Conference on Disaster Risk
Reduction in Kobe, Japan in 2005 (UNISDR 2005), and which itself builds on
mainstreaming experience in cross-cutting domains such as HIV/Aids and gender
(Daly 2005; Holden 2004; Mazey 2002). The second has its roots in environmental
policy integration (United Nations 1987; Lenschow 2002; Van Asselt et al. 2015),
and more specifically climate policy mainstreaming, which has been promoted
since around 1997 (Collier 1997). The initial objective of climate policy main-
streaming was to integrate the objective of reducing greenhouse gas emissions into
other sectoral policies. Over time, the focus has gradually broadened and currently
it also explicitly includes adaptation considerations (Berkhout et al. 2015; Wamsler
and Pauleit 2016).

15.3 Why Is Adaptation Mainstreaming Relevant?

Adaption mainstreaming is particularly relevant in the context of nature-based solu-
tions. Although climate adaptation in general, and nature-based solutions in particu-
lar are widely advocated (Daily and Matson 2009; Daily et al. 2009; Gaffin et al.
2012; Ojea 2015; Pasquini and Cowling 2014), they have not been systematically
implemented (Andrade et al. 2011; IPCC 2014; Sitas et al. 2014; Vignola et al.
2009; Wamsler et al. 2014; Wamsler 2015a). Many local authorities and other urban
stakeholders are unsure about what they can do to change this situation. The prob-
lem remains: how can climate adaptation be systematically mainstreamed into
urban governance and planning, and ultimately increase resilience?

To answer this question, this chapter provides an integrated framework for adap-
tation mainstreaming. It builds upon frameworks that have been developed for
mainstreaming environmental policy, climate adaptation, disaster risk reduction and

Planning can be seen as a key sector, or avenue, for adaptation (IPCC 2014; Measham et al. 2011)
and draws attention to respective governance arrangements (Agrawal 2008).

<

*Note that the terms “climate change adaptation”, “climate adaptation” and “adaptation” are used

as synonyms in this chapter.
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other cross-cutting domains. The framework was empirically developed and
tested between 2003 and 2016 in close collaboration with governmental and non-
governmental organizations, in both developed and so-called developing countries
(e.g., Germany, Sweden, the United Kingdom, Central America, Brazil), a process
that has involved theoretical developments, analyses and the elaboration of practical
guidelines. For more detailed information on the methodology, related case studies
etc., see Wamsler (2006/2007, 2007, 2009, 2014, 2015a, b); Wamsler et al. (2014);
and Wamsler and Pauleit (2016).

15.4 The Framework: Adaptation Mainstreaming
at the Local Level

At the local level, adaptation mainstreaming requires the consideration and combi-
nation of four approaches to comprehensively reduce climate risk. All four
approaches aim to reduce risk, but in different ways. They can be illustrated by the
example of a potential landslide. The first approach aims to reduce (current and
future) hazard exposure, which can be achieved by moving away from the landslide
hazard or by reducing exposure on-site. The second approach aims to reduce vul-
nerability of the landslide-exposed area. Here, the aim is to create an environment
that can withstand hazard impacts, without losing any of the community’s main
functions. The third aims to ensure an effective response post-landslide. Here the
goal is to prepare response mechanisms and structures, before potential hazard
impacts. Finally, the fourth approach aims to ensure effective recovery. Here, the
aim is to prepare recovery mechanisms and structures, again, before potential
hazard impacts.

The specific activities that are associated with each approach vary as a function
of the hazard. Nevertheless, the principles do not change. For example, if the hazard
is a flood rather than a landslide, the four approaches can be applied: reduce expo-
sure, reduce vulnerability, prepare an effective response and prepare an effective
recovery. Whenever possible, both multi-hazard and multi-purpose measures
(i.e., measures that address both adaptation and other municipal objectives) should
be implemented.

Nature-based solutions can be applied in the context of all four approaches: For
example, exposure to flood can be reduced through beach nourishment, restoring or
managing mangroves, or improved water management on the outskirts of urban
areas. To reduce exposure to landslides, slopes can be stabilized through planting or
the use of retention walls, which can combine elements of grey and green infrastruc-
ture. Careful urban planning, for example in the form of protected natural environ-
ments, can help to distance residential areas or critical infrastructure from a hazard,
or at least ensure that settlements do not develop into hazard-prone areas.

With respect to reducing vulnerability, creating redundancy through nature-
based solutions is an important element. Green infrastructure can help to reduce
vulnerability by reducing dependency on only one system e.g. for heating, cooling,
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transportation or drainage. In addition, in the case of flood risk, measures for vul-
nerability reduction include the creation of buffer zones, retention ponds or increased
permeable surfaces, for instance through the promotion of green roofs or urban
agriculture. In the case of heat, measures include drought-resistant plants and
improved insulation (e.g. through green walls).

In the context of response preparedness, typical measures include early warning
systems and preparations for temporary refuge. In this context, nature-based solu-
tions include well-designed green areas that can provide space for temporary shelter
or protection (e.g., use of elevated green platforms during flash floods). Another
example is the preparation of cooling mechanisms or structures. These include
mobile planting systems or fountains, which can be used during heatwaves.

Recovery preparedness measures through nature-based solutions can include the
use of materials or green infrastructure elements that can be easily recovered or
replaced, along with preparations for post-disaster assistance. Examples are desig-
nated green areas that can be used for accommodation during reconstruction, prepa-
rations for the clearing or re-use of rubble (including green materials), or the
provision of health and psychological support. The latter can include the support for
greening private lots, being a multi-purpose measure with positive impacts on health
and well-being. Other preparedness measures are awareness-raising campaigns and
guidance on what to do after certain hazards, which can be linked to nature-based
solutions (e.g. environmental learning parks). Although the contribution of nature-
based solutions is often more indirect and contingent on other factors when it comes
to preparedness measures, they are equally important.

It is crucial to understand and, ultimately, implement all four approaches, since
local resilience is a function of inclusiveness and flexibility, rather than the effec-
tiveness of a single approach (or measure) (Inderberg et al. 2015; Wamsler and
Brink 2014; Wamsler and Pauleit 2016). Inclusiveness refers to the use of not just
one or two, but all of the four risk-reducing approaches. Hence, whenever possible,
measures that combine two, three or possibly all four approaches within a single
activity should be preferred (e.g., in the creation of a climate park; cf., Box 15.1).
Flexibility relates to the number and diversity of activities implemented for each
approach, which must include both grey and green infrastructure together with
socio-economic and political/institutional measures. This is crucial not only to iden-
tify multi-purpose solutions, but to also address the root causes of risk and, in turn,
achieve sustainable change.

Appropriate activities for each approach must be identified for each individual
context. Consideration must here be given to: (i) urban—rural linkages; (ii) urban
characteristics (i.e., the urban fabric, the environment, economic and governance
systems); and (iii) inter-area differences® (Wamsler, 2014; Wamsler and Brink
2016a). The latter can be characterized in terms of inclusion—exclusion, integration—
marginalization, wealth—poverty, equality—inequality, and formality—informality.*

3A framework for analyzing urban—rural differences and linkages, and how they relate to weather
and non-weather-related hazards is presented in Wamsler (2014) and Wamsler and Brink (2016a).
*A framework for a systematic vulnerability and capacity assessment that can identify appropriate
risk-reduction measures is presented in Wamsler (2014).



262 C. Wamsler et al.

Box 15.1 Magdalenenpark — A Climate Park for Munich, Germany

In 2013-2014, the NGO ‘BUND Naturschutz’ and the City of Munich, in
cooperation with a team of landscape architects from the Technical University
of Munich developed the design for a climate park. What is a climate park? It
is an urban green space that: (i) is adapted to climate change; (ii) positively
influences the microclimate; and (iii) stimulates citizens’ adaptive awareness
and behaviour (Brandl et al. 2014). Consistent with the four risk-reducing
approaches introduced in this chapter, holistic adaptation measures were
developed to address risk, and the microclimate modelling tool EnviMet was
used to evaluate the design. This highlighted several features. First, increased
vegetation improves thermal comfort and can reduce exposure to heat
(Approach 1). Second, a variety of plants (e.g., drought-resistant species)
increases the diversity of flora and reduces its vulnerability to heat stress
(Approach 2). Third, it is important to select plants and materials (e.g., for
benches) that can easily recover from heat or precipitation events (Approach
4). Finally, the park provides nearby residents from large housing estates with
a place of refuge and temporary shelter during strong winds, precipitation or
heat (Approach 3). The design is complemented by a pedagogical concept,
related to all four risk-reducing approaches (Strategy VI). This includes pro-
viding information on adaptive behaviour, climate change and climate vari-
ability, and demonstrating the influence of different types of surfaces and
vegetation covers. It also provides an opportunity to study the phenology of
seasonal vegetation (e.g. bulbs that flower in early spring along hedges and in
woodland, flowering cherries and meadows in summer, and fruit harvesting in
autumn). The climate park is planned for an existing open green space in the
western suburb of Neuaubing, but its implementation requires further negotia-
tion with the landowner. Land ownership issues are a common challenge and
highlight the importance of linking on-the-ground measures with mainstream-
ing strategies at institutional and interinstitutional level to ensure their sus-
tainable implementation as described in this chapter.

All of the above approaches/measures and considerations only apply to main-
streaming at the local or operational level. However, also organizations themselves
need to change (procedures, organizational structures, policies and regulations,
etc.), rather than simply ‘mainstreaming’ change into selected on-the-ground activi-
ties (Persson and Klein 2009; Van Asselt et al. 2015; Wamsler and Pauleit 2016).
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15.5 The Framework: Adaptation Mainstreaming
at the (Inter)Institutional Levels

Mainstreaming needs to take place at the local (operational), institutional and the
interinstitutional® level in order to achieve sustainable change and to unite top-down
and bottom-up efforts that together create a holistic and distributed governance
system for climate adaptation (Fig. 15.1). To assure the sustainable implementation
of the local approaches/measures presented in the previous section, there must also
be changes at the institutional and interinstitutional levels in order to:

 Institutionalize adaptation so that its integration at local level becomes standard
procedure, which also includes the creation of mechanisms and structures for
monitoring and learning®;

Mainstreaming
in related sector work, professions & society

Mainstreaming
at institutional level

(implementing org)

Bottom-up

Mainstreaming . ! .
Horizontal mainstreaming

at local level

Fig. 15.1 Mainstreaming framework

SHere, the institutional level refers to the implementing organization. The interinstitutional level
refers to the interlinkages between the implementing organization and other actors, to mainstream
adaptation into related sector work, professions and society as a whole (Fig. 15.1).

®The issue of learning is crucial to build resilience. The four key features of resilience are anticipa-
tion, recognition, adaptation and learning (Becker 2014), which are an inherent part of the frame-
work presented here.
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* Ensure that organizations themselves can continue to function during climate
change impacts;

» Cooperate in creating a multilevel governance system for climate adaptation that
also includes citizens and, where possible;

e Drive improved education on adaptation mainstreaming and science—policy
integration.

In sum, six mainstreaming strategies operate at the three levels (local, institutional
and interinstitutional).” They are illustrated in Fig. 15.1 and Boxes 15.1, 15.2, 15.3 and
15.4. The first two (Strategies I-II) focus on the local or household level and relate to
the way the four risk-reducing approaches (outlined above) are included in on-the-
ground initiatives (either integrated or added on). Three strategies focus on the institu-
tional level and address issues of internal organization (Strategy IIT) and cooperation
(Strategy IV), together with policies and regulations (Strategy V). For example, it is
crucial to ensure that organizational procedures and routines foster, rather than hamper
(cf. Uittenbroek 2016), the implementation of nature-based solutions. The sixth strat-
egy (Strategy VI) focuses on the interinstitutional level, external cooperation with
other organizations (local, regional, national and international) and citizens. It
addresses sector work, professional training and society in general.

At the institutional and interinstitutional level, mainstreaming involves both tar-
geted and implicit integration. At the institutional level, municipalities’ mainstream-
ing strategies can include the development of standalone adaptation strategies, the
creation of interdepartmental working groups for climate change adaptation, and
the integration of adaptation objectives into sectoral policies and instruments (e.g.
green structure plans), comprehensive or detailed planning (cf. Wamsler 2015a; cf.,
Boxes 15.1, 15.2, 15.3 and 15.4). Strategies addressing the interinstitutional level
can include municipal participation in regional innovation platforms that aim to cre-
ate new business and cooperation models for financing nature-based solutions for
climate adaptation, or the creation of city-citizen collaboration (cf. Wamsler 2015a).
Unlike other mainstreaming frameworks that address targeted and implicit integra-
tion separately (cf. Uittenbroek 2016), the framework that is presented here includes
both since related actions and processes are fluent and mutually supportive.

Politics and power must be explicitly addressed at all three mainstreaming levels,
as they are a potential root cause of risk and represent avenues (or barriers) to trans-
formation (cf., Boxes 15.1 and 15.4). The analysis of power (relations) is thus a
precondition to sustainable change and to understand how transformation can be
achieved or be hindered (Daly 2005; Digeser 1992; Partzsch 2015). This should
include an evaluation of shared power (power with, cooperation and learning), the
exercise of power (power to, resistance and empowerment) and power over others
(coercion and manipulation) in potential mainstreaming approaches and strategies
(cf. Allen 1998; Verloo 2005). Issues related to power need to be fundamentally
challenged whenever and wherever modernity and globalization lead societies down
an unsustainable road (Manuel-Navarrete 2010).

"For detailed definitions of the six strategies see Wamsler and Pauleit (2016).
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Box 15.2 Urban River Restoration — The ‘Isarplan’ Project in Munich,
Germany

The river Isar is the most important green corridor in the city of Munich. Since
the beginning of the 19th century this pre-alpine river has been increasingly
regulated, both to reduce the risk of flooding and for power generation.
However, flood risk and legal requirements related to flood protection neces-
sitated its fundamental redesign. The Isarplan project was implemented in
2000-2011, and the main objectives were: (i) to improve flood control; (ii) to
restore the river’s ecological functions; and (iii) to improve recreational
opportunities for the city’s population. The city of Munich and the Regional
Office for Water Management were responsible for its planning and imple-
mentation. The obvious solution was to continue to elevate the river’s dams.
However, the project provided an opportunity to explore a novel approach to
ecological restoration, which would meet all three objectives. Consequently,
the river bed was widened into surrounding flood plains, existing embank-
ments were removed, and a naturalistic system of riverbed rock ramps was
implemented that allowed fish to move upstream. (Oppermann 2005; Pauleit
2005; Pauleit and Kollmann 2015).

The Isarplan project is a good example of mainstreaming nature-based
solutions for climate adaptation in urban planning at local and institutional
levels. At the local level, the restoration of natural river banks and the widen-
ing of its channel reduced exposure to flood risk (Approach 1, Strategy I). The
expansion of flood plains within the city created buffer zones that reduced
vulnerability (Approach 2, Strategy I). Nature-based solutions are now also
being planned for adjacent neighbourhoods, e.g., more greened routes that
reduce risk and improve multipurpose recreation facilities (Approaches 2—4,
Strategies I-II). Finally, water quality has been improved to the point where it
is now possible to swim in the river. This was achieved by modernising sew-
age treatment plants in upstream municipalities. At the institutional level, an
interdepartmental working group was responsible for coordinating the proj-
ect; this group provided support and fostered a multi-benefit approach
(Strategies III-IV). In addition, the project was designed by an interdisciplin-
ary group of engineers, landscape architects, city planners and biologists,
both internal and external to the city administration (Strategy VI). Today, the
river Isar has been successfully transformed—not only into an appealing
green space—but also into a support for comprehensive flood protection and
management.

265
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Box 15.3 Mainstreaming Climate Adaptation into Settlement
Development in Bonn, Germany

The City of Bonn uses a four-step approach to advance mainstreaming of
nature-based solutions for climate change adaptation in the development of
new residential areas (Helbig and Gidker 2015):

1. Cross-departmental information events on climate change (involving
urban planning, urban drainage, environment, urban greening and health
departments) and follow-up events to discuss options, strategies and trade-
offs with regional actors (politicians, scientists and public utility compa-
nies) (Strategy VI).

2. Educational events moderated by scientists that broaden the knowledge
base of city administrators and council members in terms of climate mod-
eling, exceptional rain events and heat stress (Strategy V).

3. The launch of an integrated climate protection concept, which includes a
section on adaptation measures (science, management and administration)
(Strategy V).

4. Mainstreaming of climate adaptation into municipal working routines and
local settlement development (Strategies I and III).

These four steps include a broad range of actors and decision-makers from
sectors that are both internal and external to the city administration. Whilst the
first two steps aim to build a shared knowledge base about the impacts of cli-
mate change, the third and fourth aim to sustainably mainstream climate
change adaptation at the local and institutional levels (internal cooperation
and policies). In order to enrich the discussion and provide insights into the
options for implementing nature-based solutions in residential areas, the
municipality has also asked the University of Bonn (the Department of Urban
Planning and Real Estate Development) to develop prototype scenarios for a
potential infill site (Kotter et al. 2014). These scenarios, which were devel-
oped in the context of student seminars, focus on vulnerability reduction for
local residents (Approach 2), while other types of risk-reducing approaches
and their anchoring at institutional levels are excluded.
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Box 15.4 The Lisbon Metropolitan Area’s Ecological Network

The Lisbon Metropolitan Area (LMA) in Portugal is considered to be highly
vulnerable to global climate change (Giorgi and Lionello 2008). As the region
with the biggest population concentration, climate adaptation is a pressing
issue for spatial and environmental planning.

The 2002 LMA Regional Spatial Plan defined a Metropolitan Ecological
Network (MEN), which created a knowledge base of nature-based solutions
for adaptation. The MEN defines areas and ecological corridors, which are
organised into three hierarchical levels according to their importance for the
environmental structure. Each level includes strategic guidelines and concrete
climate change adaptation measures (mainly vulnerability reduction;
Approach 2), as well as management requirements that ensure mainstreaming
at the institutional level (e.g., policy and regulations - Strategy V, municipal
responsibilities and financial resources - Strategy III). A noteworthy feature of
the MEN is that it provides an integrated and consistent overview of desig-
nated nature conservation areas (Natura 2000 sites, natural parks, nature
reserves, protected landscapes) and other ecologically-relevant areas. The
lowest hierarchical level includes compact or fragmented urban areas that
carry out important functions. The aim is to integrate these areas, designated
as urban green zones, into municipal adaptation planning (Strategy V).

Whilst the MEN is expected to contribute to adaptation mainstreaming at
the local level, it mainly addresses changes at the institutional and interinsti-
tutional levels of governance. It can also be seen as a multi-purpose measure;
although it is principally aimed at nature conservation, at the same time it
supports ecosystem services that are relevant for climate change adaptation.

Its implementation highlights the potential for a governance framework
with an expanded focus—from preventing or resisting climate hazards, to
broader systems thinking. In 2013-2014, a participatory exercise was con-
ducted in the LMA with stakeholders from local authorities, the national envi-
ronmental authority and academia, who identified the MEN, and urban green
space in general, as important drivers for sustainable planning (Mascarenhas
et al. 2016).

Numerous challenges remain for mainstreaming nature-based solutions
into planning practice in LMA. In addition to a fragmented institutional struc-
ture and power struggles, there is still insufficient knowledge about existing
ecosystem services, how they affect human well-being and how they are, in
turn, affected by planning decisions.

267
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15.6 From Theory to Practice: Gaps and Synergies

In practice, mainstreaming can create synergy effects by promoting innovation in
sector-specific policies, linking and aligning sector-specific and adaptation objec-
tives, and encouraging more efficient use of human, physical and financial resources
(Lafferty and Hovden 2003; Adelle and Russel 2013; Rauken et al. 2014; Runhaar
et al. 2014; Dewulf et al. 2015; Persson et al. 2015). The framework presented here
can support such developments, guide an organization’s mainstreaming process and
hold decision-makers accountable for any promises they may make in their endeav-
ours. It provides an overall context for action and can be applied in combination
with other frameworks that target particular mainstreaming levels, strategies or
approaches, such as financial integration or internal risk management (CDKN 2015;
Pervin et al. 2013; UNDP 2010; UNDP-UNEP 2011).

The mainstreaming framework presented here formed the cornerstone for the
development of three operational guidelines that translate the mainstreaming theory
into practice. The guidelines were developed for different urban stakeholders,
including non-governmental organizations (Wamsler 2006/2007, 2009) and local
authorities (Wamsler 2015b; Wamsler and Brink 2016b). The latter aim to assist
municipal officials and local politicians to both assess and progress the mainstream-
ing of climate change adaptation into planning and governance mechanisms.

The first step in this process is to categorize existing and planned activities rele-
vant for climate adaptation according to the mainstreaming level and the strategy
they address. Questions include: What kind of activities are implemented at the
local, institutional or interinstitutional level? Do activities at the institutional level
address the integration of climate adaptation into the overall planning vision, com-
prehensive planning, detailed planning, related planning instruments, the internal
organizational structure, and human and financial assets? In the second and third
steps, existing and planned activities are assessed against established benchmarks.
This includes an assessment of the use of the four risk-reducing approaches and
related synergy creation, whether a single or multi-hazard approach is adopted, and
whether physical, socio-economic, environmental and political/ institutional mea-
sures are implemented at different levels. The outcome of this assessment provides
a clear overview of current progress and helps to identify gaps or ways to improve
(for further details, see the operational guidelines presented in Wamsler 2015b;
Wamsler and Brink 2016b).

Both the mainstreaming theory and the related guidelines have proven to be very
useful, and their application has helped cities in the identification of various gaps.
These gaps also highlight how mainstreaming and resilience are interlinked. Here,
we focus on three specific examples: (i) the lack of systematic mainstreaming of
nature-based solutions; (ii) the focus on municipal self-reliance or governing; and
(iii) fragmented climate policy mainstreaming.

The first gap, the lack of systematic mainstreaming of nature-based solutions
(which requires a combination of the presented approaches and strategies), is illus-
trated by the following statement by a member of staff from a German municipality:
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“We deal with the issue of adaptation in a very broad or general sense, and the dif-
ferentiation between constructive and other types of adaptation measures [i.e.,
nature-based solutions] is, in practice, not yet a topic. We are not there yet [...] We
have a smorgasbord of ideas, we still don’t have an overview. This will come with
further conceptualization (Wamsler 2015a). These words provide a link back to the
starting point of this chapter. Specifically, they refer to the need for a better under-
standing and the systematic implementation of nature-based solutions to increase
resilience (e.g. to overcome the current focus on grey infrastructure solutions in
on-the-ground initiatives) (Wamsler et al. 2016).

The second gap is a lack of cooperation with other stakeholders to support
nature-based solutions. This is illustrated by the following statement by a member
of staff from a German municipality, “The first step now is [...] we are focusing on
what we can do [...] what we can implement ourselves. And then we will look, after
that, further afield, and try to involve others [e.g. private actors or citizens]”
(Wamsler 2015a). This statement illustrates the widespread phenomenon of munici-
pal self-reliance in climate adaptation. At the same time the importance of involving
other stakeholders is generally acknowledged, especially in the context of nature-
based solutions, “We are more and more dependent [...] on everybody, every citizen
must become active and get engaged, because the city cannot handle it [climate
hazards] by itself anymore. The city depends on citizens’ support” (Wamsler 2015a).

The third gap is fragmented climate policy mainstreaming, also regarding nature-
based solutions. Specifically, it concerns the failure to integrate climate mitigation
and climate adaptation mainstreaming. This is illustrated by the following statement
from a staff member from a German municipality responsible for climate adapta-
tion, “T am not sure who is responsible for climate mitigation [...] and related main-
streaming processes. It is dealt with separately” (Wamsler 2015a). This fragmented
approach can hamper progress, as sustainable urban development requires inte-
grated planning policy and practice. In addition, research has shown that adaptation
mainstreaming can be spurred by an organization’s experience with mainstreaming
climate change mitigation (Wamsler and Pauleit 2016).

15.7 Conclusions

The mainstreaming of nature-based solutions for climate change adaptation can
support incremental and transformative changes that address the root causes of risk
and lead to sustainable development. Its implementation requires the consideration
of four key principles. First, at the local level, all four approaches/ measures aimed
at reducing climate risk on the ground have to be addressed, with nature-based solu-
tions offering a broad range of applications. Second, mainstreaming strategies must
be implemented at the local, institutional and interinstitutional levels in order to
ensure the sustainable implementation of on-the-ground measures, and challenge
current practice and procedures at multiple levels of governance. Third, measures
and strategies can only lead to sustainable change in combination. Finally, previous
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experience in mainstreaming other cross-cutting issues (in particular climate change
mitigation) can help to create synergies and progress adaptation mainstreaming.

Adaptation mainstreaming is a potentially effective way to foster urban resil-
ience. In fact, the concept of mainstreaming is inherently linked to the concept of
resilience, as it aims to challenge familiar ideas, attitudes, or activities and change
dominant paradigms at multiple levels of governance. It can help to increase resil-
ience by expanding the focus — from preventing or resisting hazards — to a broader
systems framework in which the different stakeholders learn to live and cope with
an ever-changing, and sometimes risky, environment. It can also lead to a more
inclusive planning and risk governance system, which translates into the ability to
change in response to altered circumstances and to carry on functioning even when
individual parts fail. This can be achieved by including and linking physical, social,
economic, environmental and political/ institutional aspects, different risk-reduc-
tion approaches and sector work, together with climate adaptation and mitigation
considerations. Finally, the issue of power structures must be considered in any
current (or potential) mainstreaming approaches or strategies.

As it stands today, practice remains characterised by individual measures, the
creation of bolted-on structures, and related actions that are often seen purely as
managerial governance exercises. A more systematic approach to mainstreaming
nature-based solutions (as presented in this chapter), which also explicitly considers
power structures, is urgently needed in order to ensure that root causes of risk and
any avenues (or barriers) to transformation are addressed.
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