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Abstract
Municipalities across the globe are seeking to adapt to increasing climate change impacts, such as heavy rainfall, drought, heat 
waves, and floods. An important question is how to support the diffusion of innovations in local adaptation policy-making. 
Responses often lack consideration of the diversity of municipalities and their varying needs and capacities. This article 
addresses this gap by analysing how internal and external motivations for and barriers to adaptation policy and diffusion 
vary across municipalities of different sizes in the federal State of Hessen in Germany and in Finland. Hessen and Finland 
have comparable population sizes and settlement structures, but their municipalities are embedded in different multilevel 
governance architectures and climatic geographies. The analysis builds on quantitative data from two independent surveys 
among Hessian and Finnish municipalities. The results show that while there are similarities and some differences among 
the motivations, with municipalities in Hessen focusing more on extreme weather events and Finnish municipalities more 
on well-being, the barriers are strikingly similar, focusing on lack of resources as well as unclear responsibilities of different 
governance levels and within municipalities. Size is an important factor determining the adaptation needs and capacities 
of municipalities in both surveys. The findings highlight the need for a clearer adaptation governance framework, support 
from the closest governance level and more resources, but also context-sensitive policy support that has been discussed in 
theory and practice.

Keywords  Climate change adaptation · Policy diffusion · Multilevel governance · Hessen · Germany · Finland · 
Municipality

Introduction

As the climate continues to change, increasing climate 
impacts like heavy rainfall, heat, and drought materialise 
locally (Pörtner et al. 2022). This implies that the local level 
of governance will be key for advancing adaptation (see 
Dolšak & Prakash 2018). Municipal adaptation has been 
the subject of sustained scholarly attention with a particular 
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focus on larger cities (Kern and Bulkeley 2009; Otto et al. 
2021), although small- and mid-sized municipalities, which 
contain a considerable portion of the population in all coun-
tries, have also begun to act (Bausch and Koziol 2020; Dan-
nevig et al. 2012; Häußler and Haupt 2021; Schulze and 
Schoenefeld 2022). The diversity of municipalities and the 
variation of particular adaptation needs and abilities are, 
however, often overlooked. The size and level of available 
resources of municipalities may, for example, be important 
(Schoenefeld et al. 2022). This paper explores this diversity 
in assessing motivations and barriers that may affect munici-
pal adaptation policy development and implementation as 
well as the vertical and horizontal diffusion of adaptation 
policies. Vertical policy diffusion happens when policy-
making at one level of governance influences policy-making 
at another; for example, when local policies influence state 
or federal policies (bottom-up); or, vice versa, when federal 
or state policies affect local policy development (top-down). 
Horizontal diffusion, by contrast, denotes interdependent 
policy-making among units at the same level of governance, 
for example, when a municipality’s adaptation policies are 
inspired by the policies of other municipalities, such as those 
of its neighbours.

Municipalities implement national adaptation policies 
(Keskitalo et al. 2016), but they typically also have a degree 
of freedom to develop their own initiatives. That said, many 
municipalities struggle with significant resource and knowl-
edge constraints (see for example Reckien et al. 2018; but 
also Araos et al. 2016). This may in turn be one of the moti-
vations to look for solutions in other municipalities or count 
on other governance levels, that is, engage in policy diffu-
sion, which can be defined as ‘the process whereby policy 
choices in one unit are influenced by policy choices in other 
units’ (Maggetti and Gilardi 2016, p. 89).

As a baseline definition, we understand municipal adap-
tation policy to be the decisions and the actions taken by 
municipal, and thus public, actors to cope with the impacts 
of climate change (see Schoenefeld et al. 2022). We thus 
focus on adaptation that is intentional and directly focused 
on reducing vulnerability to climate change impacts and 
increasing municipal resilience (see Dupuis and Biesbroek 
2013). Against this background, this paper investigates the 
following key research questions: First, what are the internal 
and external motivations and barriers that affect municipal 
adaptation policy and how do they relate to vertical and hori-
zontal policy diffusion? Second, how do the motivations and 
barriers vary with municipality size? And finally, what can 
we learn about possibilities of advancing municipal adapta-
tion policy diffusion?

Empirically, we focus on municipal adaptation in the Ger-
man federal state of Hessen, as well as in Finland. In terms 
of their basic characteristics, Hessen and Finland are both 
comparatively rich jurisdictions with a similar population 

size (6.2 and 5.5 million inhabitants, respectively). Both 
Hessen and Finland contain one large city of more than 600 
thousand inhabitants (Frankfurt and Helsinki, respectively), 
a few mid-sized cities and, crucially for this study, a large 
number of smaller municipalities below 50.000 inhabitants. 
However, Hessen and Finland differ in terms of their govern-
ance structure and their geography: Hessen is one of sixteen 
German federal states while Finland is a unitary nation state. 
In terms of land area, Hessen is only 1/16 the size of Fin-
land. Overall, the climatic conditions, including the effects 
of climate change, vary considerably less across Hessen than 
across Finland. Hessen has temperate continental climate 
conditions with warm summers and mild winters (see Sieg-
mund and Frankenberg n.d.). Finland has arctic conditions in 
the north and southern boreal and hemi boreal climate zones 
in the south. Both Hessen/Germany and Finland are part of 
the multilevel order of the European Union (EU).

With a view to illuminating the conditions of munici-
pal adaptation in Hessen and Finland, the rest of this paper 
unfolds as follows: The ‘Internal and external motivations 
and barriers affecting adaptation policy’ section combines 
current knowledge on the internal and external motivations 
and barriers related to municipal adaptation with insights 
on policy diffusion. The ‘Background and methodology’ 
section presents crucial background knowledge of our case 
studies on the governance context of municipal adaptation 
in Hessen and in Finland, as well as on the survey methods 
applied to collect empirical material in both jurisdictions, 
and the analysis of the survey data. The ‘Results’ section 
presents the results of this empirical exploration and these 
are discussed further in the ‘Discussion’ section. The ‘Con-
clusion’ section concludes with insights on the motivations 
and barriers related to municipal climate adaptation diffu-
sion, as well as opportunities for future research.

Internal and external motivations 
and barriers affecting adaptation policy

What motivates and what hinders municipal adaptation 
policy development has long been of interest to research 
communities. Motivations may be understood as drivers that 
propel municipalities to adapt to climate change. Patterson 
(2021), for example, identified a range of potential drivers 
of municipal institutional adjustments with a view to cli-
mate change adaptation, including extreme weather events 
or change agents. Juxtaposing the motivations, Biesbroek 
et al. (2013) define adaptation barriers ‘as those factors and 
conditions that hamper the process of developing and imple-
menting climate change adaptations’ (p. 1120–1121). While 
barriers have often been discussed, Biesbroek et al. (2013) 
identify a lack of stringent definitional work and argue that 
many appear to be in the eye of the beholder. However, 
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a range of factors undoubtedly impact on municipal or 
national adaptation, such as lack of resources or awareness 
or even municipality size (Araos et al. 2016; Simonet and 
Leseur 2019; Lee et al. 2022; Lesnikowski et al. 2021; Mas-
sey et al. 2014; Reckien et al. 2018).

Seeking to systematise such factors, models of govern-
ment innovation typically distinguish between internal and 
external motivations and barriers affecting policy develop-
ment, a perspective that is particularly useful for understand-
ing municipal adaptation policy. According to Berry and 
Berry (2018), internal determinants include the motivations 
of policy-makers to act (driven by for example problem 
severity), the resources they have and the obstacles they 
face, as well as other policies within the same jurisdiction 
that may have a bearing on policy adoption. They are thus 
factors that primarily originate within a municipality, such as 
for example activities of the municipal administration or of 
politicians, or activities from local interest groups and citi-
zens. By contrast, external determinants refer to the activi-
ties of other jurisdictions and levels of governance, which 
can be a source of policy diffusion (Berry and Berry 2018).

According to theory, policy diffusion may occur as a 
consequence of numerous mechanisms and pathways that 
make actors consider others’ policies and actions in their 
own policy-making, including interests (because actors 
assess the benefits of a certain policy for them), ideology 

(where actors decide whether a policy fulfils their ideologi-
cal values), rights or duties (where policies are put in place 
because of external rules and pressures), and recognition 
(where actors put in place policies in pursuit of reputational 
gains) (Blatter, Portmann and Rausis 2021). Policy diffusion 
is particularly relevant for municipalities, which typically 
have a large number of peers, and which are influenced by 
several higher levels of governance, including county, state, 
national, international levels (see Kern, 2019).

In order to capture these different external influences, 
we distinguish between vertical and horizontal motivations 
and barriers and the relevant processes of diffusion. Ver-
tical external influences span different governance levels, 
such as from the national level to the local level and vice 
versa. In this paper, we only examine vertical influence from 
higher levels of governance to the municipal level. Horizon-
tal diffusion, by contrast, refers to the import or export of 
policies between municipalities, that is, the transfer of ideas 
and practices between units at the same governance level. 
Of course, motivations and barriers affecting adaptation 
to climate change may also emerge within the municipal-
ity. Figure 1 depicts the internal and external motivations 
and barriers, and vertical and horizontal diffusion, that may 
influence municipal adaptation policy. The following sec-
tions discuss these in greater detail.

Fig. 1   Horizontal and vertical diffusion with corresponding internal 
and external motivations and barriers. All municipalities are affected 
by the same external motivations and barriers and all have their own 

set of internal motivations and barriers. Image source: own compila-
tion based on the available scientific literature discussed above and 
below 
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Internal motivations and barriers

A wide range of internal motivations and barriers affect-
ing municipal climate change adaptation has been identi-
fied. Key et al. (2018), (p. iv) group them into leadership 
and organisational culture, staffing and technical capacity, 
stakeholder engagement and partnerships, and operations 
and institutionalised processes. All of these can also indi-
rectly affect the likelihood of both vertical and horizontal 
policy diffusion. Some motivations and barriers are strongly 
context-dependent, for example, natural conditions that 
make the municipality susceptible to particular climatic 
extremes. Others, such as the activities of policy entrepre-
neurs and political initiatives, tend to be important across 
different contexts (Patterson 2021) because they relate to 
engagement and partnerships. Likewise, civil society initia-
tives and environmental interest groups may, for example, 
drive adaptation. By the same token, municipalities that are 
already acting on climate change may also be more open 
to adaptation (but there is no perfect association, see Otto 
et al. 2021).

Internal barriers relate to issues such as lack of resources 
(personnel, money) and lack of knowledge and awareness 
about climate change and its impacts (see Amundsen et al. 
2010; Amundsen & Dannevig 2021; Biesbroek et al. 2013; 
Reckien et al. 2018). Furthermore, institutional path depend-
encies may make it difficult to advance adaptation action 
(see Patterson 2021), and competing societal and political 
priorities may have a similarly hampering effect.

External motivations and barriers

A number of external motivations and barriers can be asso-
ciated with both vertical and horizontal patterns of policy 
diffusion (Schoenefeld et al. 2022). For example, climate 
(adaptation) managers and their networks may contribute 
to the diffusion of specific policies (see Kenkmann et al. 
2021). This paper builds on the premise that these diffu-
sion mechanisms operate both horizontally and vertically 
and materialise in traceable adaptation policy outputs, atti-
tudes, and courses of action. This section discusses the 
external motivations and barriers in greater detail.

Vertical diffusion

External vertical motivations and barriers refer to conditions 
that emerge because of the activities of other governance 
levels, such as for example the state level, the national level, 
or the international level. One line of influence may entail 
funding from higher governance levels, as has been the case 
for EU-level, national level, and regional level funding. The 
EU has, for example, put in place funding mechanisms for 
adaptation (Keskitalo et al. 2013), for example through the 

structural funds and the life funding instrument.1 In Ger-
many, national funding through the so-called Kommunal-
richtlinie has been particularly important for municipalities 
(Kern et al. 2023; Otto et al. 2021).

Furthermore, there have been a range of approaches 
towards capacity building through information provision, 
training, and support. Higher governance levels may organ-
ise and/or support municipal networks that focus on adapta-
tion (e.g. the 100 resilient cities network, see Papin 2019). 
They may also provide strategies and set political priorities 
for adaptation, implement rules and obligations for munici-
pal adaptation, and they may have similar ideological orien-
tations as a municipality (e.g. same/similar party in power).

Vertical diffusion may also occur through coercion when 
the national government uses legislation or administrative 
orders to demand adaptation planning at the local or regional 
level as in, for example, Ireland, Sweden, Denmark, and 
Norway (Keskitalo et al. 2016; Reckien et al. 2018; Ulvi 
et al. 2022). In the EU Member States, there are, for exam-
ple, regulations of a European origin for specific topics such 
as flood risk management (The Floods Directive (2007/60/
EC)) and a new general requirement for adaptation planning 
in the European Climate Law (Article 5, Regulation (EU) 
2021/1119). Taken together, it becomes clear that the avail-
able multilevel structure has the potential to affect the diffu-
sion of adaptation policies in multiple ways (see Keskitalo 
and Kulyasova 2009).

The external vertical barriers to diffusion are in many 
instances the inverse of the motivations. Benz (2021) argues 
that complex, multi-level governance systems may under 
certain circumstances produce necessary policy innova-
tions to address complex policy problems such as climate 
change. But they may also constrain the diffusion of such 
innovations. For example, incongruent societal or political 
priorities on other governance levels may reduce a munici-
pality’s propensity to adopt active climate change policies. 
For example, a strong interest to exploit valuable land along 
the coast or rivers may create incentives to accept flood 
risks. Contradictory legal frameworks at different govern-
ance levels may also hamper the diffusion of adaptation 
policies, and lack of knowledge and understanding on other 
governance levels may make it difficult to advance adapta-
tion in a municipality. For example, drinking water supply 
is often a task of the municipal technical maintenance, but 
the quality of drinking water is also a concern of regional 
health authorities and the management of aquifers a task for 
regional and local environmental authorities. Contradictions 
may arise concerning priorities of appropriate actions when 

1  European Structural and Investment Funds https://​ec.​europa.​eu/​
regio​nal_​policy/​en/​fundi​ng/ and https://​eufun​dingo​vervi​ew.​be/​fundi​
ng/​envir​onment-​and-​clima​te-​action-​life

https://ec.europa.eu/regional_policy/en/funding/
https://ec.europa.eu/regional_policy/en/funding/
https://eufundingoverview.be/funding/environment-and-climate-action-life
https://eufundingoverview.be/funding/environment-and-climate-action-life
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climate change jeopardises both the quality and quantity of 
drinking water.

Horizontal diffusion

Horizontal motivations and barriers refer to factors that 
lie outside a municipality, but which operate on the same 
governance level, thus in our case usually other municipali-
ties. Looking at the motivations, municipalities may interact 
with one another in networks, which may be anywhere from 
local (e.g. Häußler and Haupt 2021; Schulze and Schoe-
nefeld 2022) to regional/national or transnational in their 
extent (e.g. Papin 2019). For example, Hauge, Hanssen, 
and Flyen (2019) describe the positive role that networks 
spanning the municipal, the county, and the national level 
played in advancing municipal adaptation. Several such peer 
networks have also emerged in the field of climate mitiga-
tion (Karhinen et al. 2021). Motivations for diffusion may 
also arise through similar political conditions, such as party 
networks.

External horizontal barriers to diffusion may include a 
lack of examples of (successful) adaptation in other munici-
palities, a lack of knowledge of what others do, or a lack of 
communication and network ties among municipalities. The 
absence of knowledge and information flows likely reduces 
the probability of municipal adaptation action (see Simonet 
and Leseur 2019).

Background and methodology

The governance context

To study vertical and horizontal adaptation policy diffusion 
across different types of municipalities and governance con-
texts, this study relies on original data from Hessen/Ger-
many and from Finland. As noted above, both Hessen and 
Finland are similar in that adaptation rules and regulations 
have been slow to develop, as neither Hessen nor Finland 
has legal obligations for municipal adaptation planning or 
action. While both Germany and Finland are embedded in 
the EU, which provides key reference points for adaptation 
policies in light of the 2013 Climate Adaptation Strategy 
(European Commission 2013) and the corresponding update 
in 2021 (European Commission 2021), the Hessian munici-
palities, in contrast to Finnish ones, face an additional active 
climate (adaptation) policy maker at the state level that is not 
present in the Finnish governance architecture.

This study utilises original data from two independent 
surveys administered to municipalities in the State of Hes-
sen/Germany (between November 2020 and January 2021) 
and in Finland (between December 2021 and January 2022). 
Both surveys included questions on the motivations for and 

barriers of municipal adaptation policy, including both inter-
nal and external factors with a view to vertical and horizon-
tal diffusion. This offers a unique opportunity to compare 
answers in order to gain better insights into how vertical 
policy diffusion evolves in different multilevel governance 
contexts. Moreover, the survey samples are fairly representa-
tive including municipalities of many different sizes (see 
details below), which allows us to explore how motivations 
and barrier vary with municipality size. Therefore, the moti-
vations and barriers affecting municipal adaptation policy 
are of particular interest, while the diversity of contexts can 
shed further light on the prospects for policy diffusion.

Climate change adaptation in Hessen

Located in central Germany, the federal State of Hessen 
boasts one large city (Frankfurt) and a range of mid-sized 
and many smaller municipalities. Climate action and adap-
tation has long been a concern to Hessians. For example, 
Frankfurt was one of the founding members of Europe’s 
largest municipal climate network, the Climate-Alliance, 
in 1990 and still houses its headquarters to this day (Cli-
mate Alliance 2023). As in most places, adaptation fol-
lowed mitigation in Hessen, which presented a first adapta-
tion strategy in 2012 (Hessisches Ministerium für Umwelt, 
Energie, Landwirtschaft und Verbraucherschutz 2012). 
The 2012 strategy for example highlights the importance 
of careful zoning in municipalities in order to respond to 
climate change impacts (p. 64–65), but also emphasises that 
municipalities depend on a functioning, multi-level structure 
for successful adaptation (p. 65). This strategy emerged in 
the context of the German adaptation strategy, which had 
been agreed at the national level in 2008 (Bundesregierung 
2008). Five years after Hessen’s first adaptation strategy, 
the federal state presented a new, integrated climate action 
plan in March 2017, which addresses both mitigation and 
adaptation and once again highlights the importance of 
municipalities as key actors. For advancing municipal cli-
mate mitigation and adaptation action, Hessian municipali-
ties can join the so-called Klima-Kommunen, a state-wide 
network for municipalities that offers opportunities for infor-
mation, mutual learning as well as enhanced state funding 
for climate projects (Schulze and Schoenefeld 2022; Klima-
Kommunen 2023). In addition, the Hessian municipalities 
can draw on funding from the state and the national level to 
support their climate-related activities. They also have their 
own tax base (mainly property and business taxes — though 
less than in Finland, see below) and perform a range of man-
datory tasks, including for example disaster management 
through fire departments (together with the counties). How-
ever, climate action and adaptation remain de-jure voluntary 
tasks. In sum, the Hessian municipalities can draw both on 
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a multi-level, as well as on a horizontal governance archi-
tecture to support and finance their adaptation endeavours.

The Hessian survey

Our main source of data is an original survey on climate 
change adaptation, which builds on previous surveys that 
had been administered to German municipalities, including 
for the evaluation of the German adaptation strategy (Hasse 
et al. 2019). In Hessen, the municipalities could choose 
between an online and a pencil-and-paper version. The sur-
vey returned up to 215 usable questionnaires from the total 
of 422 Hessian municipalities, producing a response rate 
of about 51%. The survey sample is fairly representative 
in terms of its spatial and demographic distribution. A chi-
squared test revealed no significant difference between the 
respondents and the overall distribution of municipalities in 
Hessen (see Table 1 in the Appendix).

Climate change adaptation in Finland

Finland was one of the forerunners in developing a 
national level climate change adaptation strategy in 2005 
(Ministry of Agriculture and Forestry of Finland 2005). 
Although Finland experiences a higher-than-average 
global temperature rise, the societal and economic impacts 
of climate change have so far been modest. Concerns 
include flooding, including floods caused by heavy rain-
fall, impacts on forest resources (storms, wildfires, insect 
infestations, or droughts), impacts on agriculture (yield 
loss), and heat waves.

Municipalities are the local administrative units in Fin-
land. They have significant administrative tasks includ-
ing a large part of the education (primary and secondary 
schools), health and social welfare, employment, cultural 
activities, water management, local environmental protec-
tion, land use planning, disaster risk management, and 
support for economic activities. Land use planning is an 
exclusive municipal task. Municipalities have the right 
to collect income-based taxes and also land use taxes. 
Municipal taxes add up to about half of the income of 
Finnish municipalities (Hottinen 2022). Finnish munici-
palities have, however, had more limited access to ear-
marked financial support for adaptation, as there have not 
been any state funded programmes such as those available 
in Hessen (see above). Finnish municipalities are entitled 
to state support for specified activities such as education 
(on average 22% of the municipal income is based on such 
state contributions (Hottinen 2022), but adaptation is not 
among these). Municipalities cannot be ordered to take on 
new tasks without ensuring a minimum level of funding 
from the state budget for carrying out the tasks.

The role of the Finnish municipalities in adapting to 
climate change arises from their comprehensive role as 
administrative units responsible for the health and welfare 
of the citizenry and the state of the local environment. 
The municipalities also aim at ensuring the success of 
local businesses through, for example, supporting infra-
structure, land use planning, and a ‘business-friendly’ 
atmosphere. Safeguarding the municipality against cli-
mate risks can be one aspect of making the municipality 
attractive for investments (see Vogel and Henstra 2015). 
There is a municipal network on climate action offer-
ing mainly capacity building and information, which the 
Association of Finnish Municipalities coordinates and a 
network (“Hinku”) for municipalities aspiring to become 
carbon neutral (Karhinen et al. 2021).

The Finnish survey

The survey aimed at taking stock of climate action in Finn-
ish municipalities. Similar surveys had been carried out over 
various time intervals by the Association of Finnish Munici-
palities (AFM) since 2009 (Mattsson 2021; Savikko 2009). 
The survey covered both municipal adaptation and mitigation 
actions focusing on current activities and future needs. It was 
developed by a research team and tested before sending it to 
all municipalities in Finland (309) as an e-survey. Responses 
were obtained from 96 municipalities (i.e. the response rate 
was about 31%). Because the geographical distribution of the 
respondents was uneven with few responses from the northern 
and north-eastern part of the country, the survey was comple-
mented with a non-response phone survey based on regionally 
stratified random sampling with a sample size of 60 munici-
palities (see Table 2 in the Appendix). After complement-
ing the data with the non-respondent survey, a chi-squared 
analysis suggests that the final sample adequately represents 
the spatial distribution of Finnish municipalities. Consider-
ing the size of the municipalities, however, differences are 
statistically significant. Therefore, the Finnish sample is 
geographically representative, but still biased towards bigger 
municipalities (see Table 2 in the Appendix). The comparison 
of responses from the non-response survey with the original 
survey responses in corresponding size categories showed 
that the interview based non-response survey returned a wider 
range of adaptation actions, suggesting that the survey method 
has an effect on the results. However, the top actions were the 
same. The survey data was complemented with census data 
from Statistics Finland.2

2  For the current analysis, we primarily used the responses to the 10 
questions that dealt with adaptation and the general background ques-
tions on, for example, climate goals, plans, and resources.
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Summary

Taken together, the empirical material was collected inde-
pendently and the surveys were not exactly the same. We 
used the collected survey data to explore the potential 
influence of different motivations and barriers affecting 
municipal adaptation policy and the extent to which these 
vary by the population size of the municipalities. As part 
of the Hessian survey, municipalities were asked to rate 
predefined lists of motivations for and barriers to adapta-
tion policy on a 5-point scale according to their impor-
tance. We report the shares of municipalities, which rated 
a certain factor at least important. In case of the Finn-
ish survey, respondents were asked to identify the three 
most important motivations and barriers and we report 
the shares of municipalities identifying the respective fac-
tors. Details on the survey questions can be found in the 
Appendix. In presenting and interpreting the results, we 
categorised all answers in terms of whether a motivation/
barrier is internal or external to municipalities. Moreover, 
we differentiate between vertical and horizontal external 
factors.

Results

Internal and external motivations

The surveys show differences in the importance of internal 
and external motivations for municipal adaptation efforts 
(Figs. 2 and 3). According to the Hessian municipalities’ 
own assessment, the experience of extreme weather events 
was among the most important motivations for becoming 
active in adaptation policy (Fig. 2). Improving the quality 
of life and the health of citizens were additional important 
internal motivations, although health concerns played a 
stronger role in the larger municipalities. Urban develop-
ment was also seen as an important issue. A larger dis-
crepancy between differently sized municipalities can be 
seen with regards to the reduction of social inequalities, 
which is an important motivation for adaptation policy 
development in more than half of the large municipalities 
but only in 14% of the medium- and small-sized munici-
palities. This may suggest that equity concerns in climate 
change adaptation, which have increasingly spread across 
larger cities (see Cannon et al. 2023) may not as easily 
gain traction in smaller municipalities. About half of the 
medium-sized and large municipalities also see local polit-
ical pressures as an important motivation for adaptation 
activities while this is only the case in about 25% of the 
small municipalities.

Fig. 2   Motivations for becom-
ing active in adaptation in the 
Hessian municipalities, percent-
age of respondents answering 
‘very important’ or ‘important’ 
(multiple answers possible). 
Note: I, internal motivation; EH, 
external horizontal motivation; 
EV, external vertical motiva-
tion. Extreme weather events 
may generate characteristics of 
internal and external effects, 
depending on their nature
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Regarding the external motivations, over 80% of the 
large- and medium-sized municipalities and over 60% of 
the small municipalities reported that leading by example 
was an important motivation to act, making this the overall 
most important external motivation in Hessen. This sug-
gests that reputational concerns may play an important 
role in the diffusion of adaptation policy. Another set of 
horizontal external motivations relate to the attractive-
ness of the municipality: well over 60% of the smaller 
and mid-sized municipalities, but only 50% of the large 
municipalities, indicated becoming more attractive for 
new citizens as an important motivation for developing 
adaptation policy. This underscores that municipalities, 
particularly smaller ones, have realised that adapting to 
climate change is an important part of their development 
agenda and potentially of their public image. However, 
larger municipalities seem to place higher importance on 
adaptation as a factor in attracting potential investors and 
employers than smaller municipalities.

Among vertical external motivations in Hessen, inter-
national efforts and efforts by the State of Hessen ranked 
highest. However, larger municipalities are more likely 
to name the two as an important motivation than smaller 
ones. Interestingly, the opposite turns out to be the case for 
the efforts of the counties, whose importance around 35% 
of the smaller and mid-sized municipalities stressed (very 
important/important), while counties are rarely considered 
important by large municipalities. This is not surprising, 
given that 5 of the 11 largest cities with more than 50,000 
inhabitants are not associated with a county in Hessen. 
Nevertheless, the emerging patterns suggest that, while the 
state level is the most important higher level of governance 

for all municipalities, larger municipalities tend to con-
sider developments at the international and national level 
more important for their own adaptation activities than 
smaller municipalities. The latter look to the State of Hes-
sen and the county for support in their adaptation efforts. 
In short, with the exception of the state level, which is 
important for all municipalities, the smaller the municipal-
ity, the more important the closest levels of governance for 
driving adaptation (see Fig. 2).

The Finnish survey included a question about munici-
palities’ motivations for climate action, but with a different 
set of possible responses (see Fig. 3). With some reserva-
tions, the results can be used for identifying parallels with 
those for Hessen. Similar to Hessen, reputational aspects 
were considered important in all municipal size categories. 
Leading by example also ranked highly, but strongest among 
the small municipalities. The largest municipalities saw cli-
mate action as a potential business opportunity, while the 
mid-sized municipalities identified opportunities for support 
from the state and the EU together with obtaining savings as 
a fairly significant motivator. Impacts on the well-being of 
the citizenry were felt least important in the smallest munici-
palities, which mirrors the results in Hessen.

Securing national and EU-funding for the municipality 
was not regarded as a very significant motivational factor 
to advance adaptation. This may reflect both the absence of 
such funding opportunities (an external barrier), or a lack 
of knowledge of them in the municipalities (an internal bar-
rier). By the same token, municipalities of all sizes consid-
ered examples from other municipalities as an important 
external motivation, pointing to the importance of horizontal 
diffusion.

Fig. 3   General motivational 
factors for climate action in 
the Finnish municipalities 
(N=64, up to three responses/
municipality). Note: I, internal 
motivation; EH, external hori-
zontal motivation; EV, external 
vertical motivation
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Internal and external barriers

When it comes to the barriers that may hinder adaptation 
policy-making in Hessen, the first thing to note is that a lack 
of human resources, and a lack of financial resources are by 
far the top two barriers that municipalities of all sizes report 
(see Fig. 4). While these results are not particularly surpris-
ing, they are nevertheless in line with sustained evidence 
that efforts of stepping up municipal adaptation (including 
the promotion of policy diffusion) will require additional 
resources (see, for example, Vogel et al. 2020, who found 
financial resources as an enabler of municipal adaptation in 
Nova Scotia, Canada). While these barriers are by and large 
equally identified by municipalities of all sizes, a lack of 
human resources is even more often reported as an impor-
tant barrier by the largest municipalities, which may indicate 
ongoing difficulties in finding suitable staff for adaptation 
efforts. Interestingly, internal political factors, such as con-
flicting views and interests, local political problems, and 
unclear responsibilities, are the next most often identified 
barriers in all kinds of municipalities even though they are 
more often identified in the larger municipalities than in the 
smaller ones. Assuming that larger municipalities are gener-
ally leading local adaptation efforts, this suggests that adap-
tation is far from being a frictionless process and conflict is 
likely to accompany adaptation efforts in the future.

Looking towards external barriers, uncertainty about cli-
mate impacts, and missing information play a role for about 

20% of the municipalities. About the same share reported 
that a lack of support from the state of Hessen, the federal 
government, and the county are hindering their adaptation 
efforts with very small differences in size.

Barriers to municipal adaptation in Finland matched 
those observed in Hessen. Internal barriers such as the lack 
of resources at the municipal level and lack of designated 
responsibilities, plus the external vertical barrier in the form 
of the lack of legal obligations to plan adaptation, stand out 
as the most important categories across all municipal sizes 
(Fig. 5). The lack of resources is felt most acutely in the 
smallest municipalities, whereas unclear responsibilities 
came on top in the largest municipalities. While the survey 
did not directly ask about challenges related to the govern-
ance levels, identification of the absence of a legal obligation 
as a major barrier suggests that vertical governance struc-
tures fail to provide clear external direction for adaptation 
in the Finnish context, which is likely to also limit diffu-
sion. Furthermore, lack of knowledge about how to initiate 
adaptation is an internal barrier to effective diffusion. It is 
noteworthy that the need for adaptation in general is not 
highly contested, and should therefore not be a barrier for 
diffusion. However, debates over prioritising adaptation rela-
tive to other issues in the municipality may limit the search 
for adaptation action as adaptation to climate change is an 
optional, not a mandatory, task for municipalities. Finland 
is currently about to embark on a ‘natural experiment’ of 
the difference between mandatory and voluntary planning 
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of climate action. A revision of the Climate Act in 2022 
(Parliament of Finland 2022) makes municipal planning of 
climate change mitigation mandatory, whereas planning of 
adaptation is left optional.

The practice of diffusion

The Hessian survey asked the municipalities explicitly 
whether they had oriented their adaptation activities on 
those of others, which is one of the research strategies that 
has been recommended in the debate on adaptation policy 
diffusion (Schoenefeld et al. 2022). In total, around 35% of 
all municipalities reported some direct external orientation 
in their adaptation policy-making, that is they answered that 
they had at least modelled some of their adaptation policies 
on those of others. We would argue that this is a substan-
tial amount given the novelty of the policy area. However, 
answers vary considerably by municipality size. Around 
80% of the largest municipalities reported that they had 
at least modelled some of their policies on those of oth-
ers, while the share is 42% for the mid-sized municipalities 
and 25% for the smallest municipalities. This indicates that 
larger municipalities may have more resources available for 
gathering relevant information and looking towards others 
in their adaptation efforts.

For the municipalities that did orient their own adapta-
tion policies on others, the Hessian survey also asked about 
relevant motivations and the barriers to doing so. Similar cli-
mate impacts and vulnerability profiles turned out to be an 

important motivator for looking towards others, as well as 
geographical proximity, that is, looking at what the neigh-
bours do (see Fig. 6 in the Appendix). Other factors include 
leadership roles of others and successful adaptation roles of 
others. Interestingly, personal contacts turned out to be much 
more important for the smallest municipalities (91%) than for 
the mid-sized municipalities (75%) or the large ones (50%).

The barriers to considering the adaptation efforts of oth-
ers mainly highlight a lack of administrative capacities to 
inform oneself about others, which was very important/
important for the largest municipalities (70%), as well as 
for the mid-sized municipalities (61%) and the smallest 
ones (60%). Other, but less important factors include lack 
of access to knowledge about others, as well as lack of adap-
tation experience in the neighbourhood (which turned out to 
be more important for the small and mid-sized municipali-
ties than for the larger ones). See Fig. 7 in the Appendix.

Ideas for adaptation in the Finnish municipalities appear 
to originate primarily from networks or neighbouring munic-
ipalities (see Fig. 8 in the Appendix), thus supporting the 
view that networks are very important for enhancing the dif-
fusion of adaptation policies. Regional adaptation work led 
by the Regional Councils is an especially important source 
of ideas for the smallest municipalities and own networks 
for medium-sized ones. Neighbouring municipalities do 
not inspire the biggest municipalities as much as the others, 
which is natural, given that many of the largest municipali-
ties are surrounded by smaller ones that have less resources. 
The large municipalities can actively exploit national and 

13

6

0

19

0

13

13

0

19

19

38

69

44

15

6

3

15

3

3

6

6

9

21

21

53

56

7

0

0

7

7

9

9

11

11

20

22

49

69

0 10 20 30 40 50 60 70 80

Other

People in the municipality don't think adapta�on is important [I]

Adapta�on is not important for the businesses in the municipality [I]

Administra�ve leadership doesn't think that adapta�on is important [I]

There is no need for specific adapta�on measures in the municipality [I/EH]

There is no data available on region specific climate change impacts [I/EV, H]

Adapta�on need are difficult to iden�fy because of difficul�es in internal coopera�on [I]

There is no data available on adapta�on measures applicable in the municipality [I/EV]

It is not clear how to ini�ate adapta�on work [I]

Poli�cal leadership doesn't think that adapta�on is important [I]

Adapta�on is not a legal obliga�on [EV]

Adapta�on is nobody's responsibility [I/EV]

There are no resources for adapta�on [I/EV]

% Agreement

<10.000 10.000-50.000 >50.000 (municipality size by inhabitants)

Fig. 5   Barriers to adaptation action in the Finnish municipalities (N = 96, up to three most important barriers). Note: I, internal motivation; EH, 
external horizontal motivation; EV, external vertical motivation



Regional Environmental Change           (2023) 23:53 	

1 3

Page 11 of 15     53 

international sources for ideas and they can also support 
the smaller municipalities in their neighbourhood. Formal 
agreements on joint work have been reached by some groups 
of municipalities, often led by a larger central municipality.

Discussion

Motivations

Despite differences in the specific survey questions applied 
in Hessen and Finland, the results suggest similar overall 
patterns of motivations and barriers affecting adaptation 
policy and its diffusion in Hessen and in Finland. Although 
the response alternatives were different, both Hessian and 
Finnish municipalities identified reputational factors as 
important. The Hessian survey included explicit reference 
to climate impacts, and identified improving the quality of 
life or reducing social inequalities (the latter two mainly 
for larger municipalities) as important motivational factors. 
In Finland, the well-being of inhabitants was identified as 
an important motivational factor by about a fifth of larger 
municipalities, but only a tenth of the smallest. The smallest 
municipalities probably do not see themselves as having a 
very active role in safeguarding well-being and may also not 
consider climate change as a relevant risk to the health and 
well-being of their citizens.

Barriers

The barriers are strikingly similar across Hessen and Fin-
land, where lack of personnel and monetary resources,3 as 
well as unclear responsibilities in the multilevel governance 
structures, were highlighted in both surveys. Thus, the inter-
nal barriers loom large, but since higher governance levels 
can also provide finance and other resources, multilevel 
structures contain both a range of barriers and opportunities 
to unlock municipal adaptation efforts. The lack of resources 
can be seen to be linked with, for example, conflicting views 
and interests and the lack of clearly specified responsibili-
ties. This matches the observation of Simonet and Leseur 
(2019), who also note the interconnectedness of obstacles to 
adaptation. Some of these barriers can be reduced through 
legislative change at higher governance levels.

Both surveys suggest that lack of clear responsibilities 
becomes more serious with size. Municipalities above 
50,000 inhabitants report it as a major obstacle. This ech-
oes a long-standing debate on the role of size in govern-
ance: size does not necessarily increase efficiency (Slack 

and Bird 2013). However, one should also note that larger 
municipalities face a wider array of issues in adapting to cli-
mate change and therefore there is a greater need for stronger 
internal organisation and specific responsibilities; in other 
words, context matters for policy implementation, an insight 
which has also built up in other fields of policy studies such 
as education (e.g. Harris and Jones 2018).

Multilevel governance

The findings reveal that the multilevel governance architec-
ture in which Hessen and Finland are embedded may play 
somewhat different roles in small and large municipalities. 
Both in Hessen and Finland the small municipalities typi-
cally turn to the closest governance level for support. This 
is the county level but in Germany also the State of Hessen 
even though in administrative terms it resembles the national 
level in Finland. In Finland, however, the small municipali-
ties do not count on the national level. The explanation may 
be that the physical distances are clearly shorter in Hessen 
than in Finland. Hessen covers a much smaller land area 
than Finland (1/16). Thus, the geographical proximity of 
the state and its institutions and the relative homogeneity 
of the natural conditions are likely to lower the barrier to 
make contact also with the (federal) state level and also for 
the (federal) state level to actively engage in the conditions 
across the area. The large municipalities are, on the other 
hand, able to interact with several levels in the governance 
system both in Hessen and Finland. They may even strive to 
actively influence the governance by lobbying for resources 
or legal change.

Large municipalities are clearly better placed when it 
comes to obtaining resources from other governance levels. 
This finding emerges from the responses to questions related 
to the diffusion of adaptation policies. The large municipali-
ties collect their own information (Finland) and are able to 
follow the successful examples of others (Hessen). While 
larger municipalities may be able to muster the necessary 
wherewithal to do so, smaller ones struggle and especially in 
Finland, give up altogether and do not even apply for fund-
ing. This finding was confirmed in the non-response survey 
in Finland, which provided additional information especially 
on small municipalities in the periphery, which suffer from 
depopulation and generally poor economy.

Although resources are key for adaptation, the surveys 
also highlight the role of unclear multilevel and legal struc-
tures. Task and resource allocation across governance levels 
need to be resolved especially if system transitions that can 
enable climate resilient development, based on appropriate 
enabling conditions and inclusive arenas of engagement, 
are to be achieved (Pörtner et al. 2022, p. 77). The largest 
municipalities may partly be able to develop ‘autonomous 
transitions’ by relying on national and transnational networks 

3  Although the composition of the origin of municipal resources dif-
fers for Hessian and Finnish municipalities, see above.
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and by developing their own adaptation policies and objec-
tives, but the surveys highlight the need for a functioning 
multilevel governance structure especially with a view to 
supporting smaller municipalities. This echoes the findings 
of Key et al. (2018) and Simonet and Leseur (2019). The 
small municipalities with less than 10,000 inhabitants are 
in the greatest need of support, even if their small size may 
make them agile and somewhat less prone to internal strife 
over responsibilities (see Figs. 4 and 5). We conclude that 
new and more effective municipal adaptation policies require 
that the governance level closest to the municipalities, that 
is, the Regional Councils and the regional state authorities, 
devote specific efforts to support the small municipalities in 
their adaptation efforts. Dedicated services can overcome 
the barriers that small municipalities face in the form of lack 
of both resources and skills to benefit from, for example, 
funds for adaptation that require applications and project 
management skills.

In regional development, the concept of ‘place-sensi-
tive distributed development policies’ has been presented 
in order to adequately respond to the very different needs 
of regions (Iammarino et al. 2017). This approach stresses 
that development, which in our case can be interpreted as 
appropriate adaptation action in the face of climate change, 
is based on vertical action across governance levels within 
specialised sectors such as water management, and on hori-
zontal diffusion mechanisms, which bring in peer knowledge 
(for a related example and findings from fire management, 
see Butler and Goldstein 2010). We conclude that peer 
knowledge is particularly important for small municipali-
ties with limited resources. For example, networks such as 
the Klima-Kommunen in Hessen or the Hinku Network in 
Finland may provide opportunities for learning and contex-
tually meaningful actions even in the smallest municipalities 
(Hildén et al. 2022).

The reallocation and clear definition of tasks across the 
multilevel order is one of the big topics in municipal climate 
change adaptation, both in Hessen and in Finland. While the 
Finnish survey directly addressed this question and identi-
fied it as a main barrier, the authors are aware of similar 
ongoing policy discussions in Hessen (though there are also 
sceptical voices, given that a legal obligation to adapt may 
reduce municipal independence to develop local solutions). 
The hope that has typically been articulated is that a legal 
obligation to adapt at the municipal level would come with 
the necessary resources to do so. In Finland, this issue was 
raised in the context of revising the Climate Act. A legal 
obligation will also require the central government to deliver 
guidance and support for the tasks that municipalities are 

expected to undertake, which partly explains why the revised 
Climate Act maintained municipal planning for adaptation 
as optional.

Possibilities for adaptation policy diffusion 
in Hessen and in Finland

It is worth reiterating that the empirical material was col-
lected independently and the surveys were not exactly the 
same. But while a strict comparison between Hessen and 
Finland would be inappropriate, the diversity of the insights 
described above provides a base for reflecting on the gener-
ality of some of the motivations and barriers. First, it is note-
worthy that the multilevel structure of adaptation governance 
appears to be perceived less as a challenge in Hessen than 
in Finland. This is noteworthy, since Hessian municipalities 
face an additional level of governance compared to Finland. 
However, both Hessian and Finnish municipalities report 
unclear responsibilities for adaptation as a barrier. It may 
reflect unclear internal organisation since larger municipali-
ties see this more often as a problem than the small ones, but 
also under-developed multi-level governance frameworks, 
including legislation, may become a barrier by not designat-
ing tasks and responsibilities clearly.

When it comes to the motivations, the surveys differ 
structurally as the Finnish survey included both mitigation 
and adaptation in the dependent variable ‘climate action’. 
Nevertheless, leading by example, image building and 
improving the health of the inhabitants are all identified as 
fairly important. In Finland, the smallest municipalities put 
greatest emphasis on leading by example, whereas in Hes-
sen, the larger municipalities see this a stronger motivational 
factor than the small ones. All of these motivations sug-
gest that many municipalities pay attention to their peers, 
indicating that peer networks could be a relevant diffusion 
mechanism for municipal adaptation policy.

As for the barriers, the lack of resources loomed large 
for municipalities both in Hessen and in Finland. However, 
in Finland, the smallest municipalities do not appear moti-
vated to gain funding through climate action, suggesting that 
the lack of resources is so fundamental that there are not 
even resources for applying. This was confirmed in the non-
response phone survey that added information on the small 
municipalities. It may also be because Finnish municipalities 
have fewer earmarked funding sources from higher govern-
ance levels than the Hessian municipalities do.4 In Hessen, 
nearly half of the smallest respondents see the possibility of 
additional funding from the state as a motivation.

4  We are grateful to Kristine Kern for suggesting this point.
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Conclusion

As the climate challenge mounts, adaptation to its effects 
is becoming an important imperative and complementary 
strategy to ongoing mitigation efforts. The discussion of how 
to develop multilevel governance for adaptation, especially 
with a view to implementation at the lowest administrative 
level, is particularly important because many of the impacts 
are felt acutely at the local level. We have shown that there 
are a wide range of internal and external motivations and 
barriers that affect municipal adaptation policy and that 
municipalities have very different capacities to adapt. Policy 
diffusion is thus not only a question of showcasing ‘good 
practices’ that are then presumably automatically adopted. 
Support for adaptation should be sensitive to context and 
tailored to fit the specific needs of the municipalities. Large 
municipalities have capacity to develop their own activities, 
but may need specific technical guidance, whereas small 
municipalities also need help in basic planning and risk 
identification.

We therefore conclude that a key issue for effective dif-
fusion of municipal adaptation policies is the recognition of 
the diversity of the municipalities with respect to resources, 
motivations and barriers. As noted above, there are sev-
eral ways to address this diversity in developing multilevel 
governance for adaptation. The goal should be to fulfil the 
‘leave no one behind’ credo of the 2030 Agenda for Sustain-
able Development and the Sustainable Development Goals 
(United Nations Sustainable Development Group 2023).
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