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Abstract: Although nearly half of the world population lives in rural small municipalities, research
on climate change policy at this level is widely neglected. Frequently climate change adaptation
is not a policy field in these small municipalities, which is both a problem and a risk. This paper
aims at analyzing the climate policy of small and medium-sized local authorities with specific focus
on adaptation. It presents results from a comprehensive survey among approximately 400 small
municipalities in Bavaria, Germany. The study analyzes the perception of climate change risks
and the perceived need for response, the fields of action, the triggering and influencing factors in
the political process, and the people and bodies involved. Our findings reveal that in most cases
small municipalities do not follow a strategic and holistic approach for climate change adaptation.
Especially among small and very small municipalities, the study shows a gap between discussing
climate change and setting up mitigation or adaptation measures. In conclusion, we present three
policy implications for increasing the adaptive capacity of small municipalities. These address the
increase of awareness of adaptation needs, effective management structures and the mandatory
integration of a climate strategy into the long-term local political agenda.

Keywords: climate change; climate adaptation; small municipalities; adaptive capacity; climate
policy; local communities

1. Introduction

Climate change has a twofold link to the municipality level. First, the largest share of greenhouse
gas emissions is caused by human activity at a local level. Second, the impacts of climate change
become concrete by events causing damage to the population in its settlement area: flooding, droughts,
rock falls and heatwaves are only a few of the major types of catastrophes induced by climate change.
It is therefore evident that an effective and cross-sectoral climate policy addressing mitigation and
adaptation must be implemented not only at global and national but also at the local level. Such
local climate policies must be tailored to specific local conditions and their related vulnerability and
resilience of each municipality [1]. By concrete measures implemented on their territory, municipality
governments can contribute significantly to better climate protection or shelter the local population
from severe damage from natural disasters induced by climate change. Even in case of unavoidable
disasters, the capacity to cope with the damages and other impacts is a concern, mainly at local level. By
the constitutions of most nations, the municipalities are responsible for planning and implementation
in many fields relevant to climate change, such as transport, settlement planning and housing or public
services and supply [2]. Over decades, decisions taken in these fields determine the climate footprint,
the vulnerability and the resilience of municipalities of all sizes.
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Since 2005, more than half of the world population has been living in urban areas, and this
proportion is still continuously increasing [3]. The United Nations expect a share of two-thirds, which
is mainly caused by the dynamic population growth in the cities [4]. Therefore, large cities, especially
the megacities with over 10 million inhabitants, play a central role in climate policy. Already today the
share of carbon emissions of the 30 largest cities is about 12% of the total global emissions [5]. Because
of their economic power and therefore high energy consumption, the contributions of cities are always
higher than those of rural areas with the same area. However, the picture changes when looking at the
emissions per capita. As cities can be organized more efficiently, the per capita emissions are usually
significantly lower than in rural areas [6]. Considering the fact that nevertheless the absolute number
of people living in rural areas will remain at nearly the same level of about 3 billion people, it is clear
that climate policy in rural areas cannot be neglected.

Global, continental or national agreements or legislation always set the framework for
implementation at all levels. Examples include the Paris COP21 agreement [7] at the global level, the
EU 2030 climate and energy policy framework [8] at the continental level and the German climate
protection plan 2050 [9] and China’s national climate change program [10]. Looking at the 2030
framework document in Europe, it is clear that the role of the municipality level is central for its
implementation. The European Council emphasizes that the framework respects the principle of
subsidiarity [11]. Finally, in Europe this transfers the need for fixing and implementing a climate policy
back to the municipality level for all fields of action which are within the responsibility of the local
authorities. The German constitution (Grundgesetz, article 28, section 2) gives the local community
responsibility for implementing all local community matters in accordance with the overall legal
framework. If a municipality identifies a climate change induced vulnerability on its territory, this is a
matter for the local community within the political multilevel system and obliges the local government
to take care of it.

Successful climate change mitigation and adaptation at the local level requires three preliminary
prerequisites to be fulfilled [12]: resources and capacities, knowledge and information, and institutions
and governance. This leads to the question of the adaptive capacity [13] of the municipalities. Ryan [14]
points out that a further important part of the climate governance process is that: “the extent to which
a municipal climate policy is linked to local concerns greatly affects how local actors perceive the costs
and benefits of a climate policy measure”. In larger cities (20,000 inhabitants and above), all three key
elements are usually manageable, at least at a minimum level. Smaller municipalities mainly located
in rural areas suffer from very limited resources. In Europe, the financial crisis and the European
stability pact have led to a significant reduction of the financial basis on the municipality level within
the last two decades. In countries from other continents with lower GDP per capita than in Europe, the
resources of rural municipalities are even more limited. Therefore, because of the obvious constraints
of small local authorities, the question arises as to in what cases and to what extent are they able to
define a climate policy and to implement related measures. According to this question, this article
intends to investigate the role of climate policy at the municipality level, especially in rural small and
medium sized local authorities. The recent literature revealed the significant need for research in this
field. In particular, we argue for the importance of strengthening the responsibility on a local level and
fixing the legal framework for the implementation of long-term strategies.

At first, a literature review shows the current status of research in the field of climate policy at the
municipality level, and—more specifically—the climate policy of small rural municipalities. Secondly,
a representative survey conducted among small municipalities in Bavaria provides an overview of
the importance of climate policy as part of the political agenda. Based on the survey results, we
discuss the key factors and responsibilities for starting and implementing a climate policy process.
By conducting a cluster analysis, a typology with five governance types could be identified, which
allows to determine critical aspects in current processual approaches. Finally, we conclude with three
concrete policy implications how to overcome the deficits in municipality climate adaptation.
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2. Literature Review

Early research on climate policies of cities and urban areas has its thematic focus on mitigation.
One reason was a political aversion to the discussion of adaptation, as this was seen as capitulation in
the fight against climate change [15]. Because of the dynamic growth of urban areas, their share of the
total greenhouse gas emissions is constantly increasing. This explains why most of the publications
discuss policy options for large cities or megacities [16] with special concern for their potential to
reduce carbon emissions in the fields of energy production and supply [17] and the urban transport
systems [18]. The Urban Climate Change Research Network (UCCRN) [19] and its scientists provide a
large number of publications from this field as important contributions to the IPCC assessment reports.
A further field of climate policy research is city networks [20], such as ICLEI (Local Governments for
Sustainability) [21], Cities for Climate Protection or the C40 Cities Climate Leadership Group [22],
comparing different mitigation policies and governance approaches [23]. A further concern of research
is case studies about mitigation policy approaches of cities in emerging countries [24], e.g., in South
Africa [25], India [26,27] or Mexico [28].

Forced by the work on the fourth IPCC assessment report after 2000, the academic literature on
adaptation expanded rapidly [29]. Current and projected impacts of climate change were no longer
only a hypothetic threat but became much more tangible through a continuously growing level of
vulnerability [19,30] and observed extreme events. Therefore, the research in the field of risk analysis
for cities with high vulnerability was especially intensified [31], e.g., in the fields of flooding [32,33],
heat [34,35] or water supply [36,37]. Research on risks and their prevention for coastal areas is still one
of the most intensively discussed areas [31,38–40]. Furthermore, adaptation as well as the aspect of
resilience [41–43] of cities became part of the climate change research agenda.

As mitigation and adaptation were increasingly seen as two sides of one coin, research into
integrated policy approaches, governance, and related instruments for cities can be found in recent
literature. Concerning the structure and benefit of multilevel governance, Bulkeley and Betsill compare
their 2005 study [44] with their 2012 findings on urban climate policy and state: “Climate change, it
seems, is now firmly regarded as an issue with which cities can legitimately be concerned, albeit that
the levels of engagement and interest in this agenda vary significantly. . . . It seems clear to us that
any understanding of the multilevel governance must . . . consider the processes through which the
political spaces of urban climate politics come to be configured and contested.” As the governance
processes depend on the specific local situation and the regional and national framework conditions,
it is obvious that there is no single best governance approach for all. Therefore a broad set of case
studies dealing with climate change policy and governance can be found for cities and metropolitan
areas. The comparative analysis of 100 cities by Castán Broto and Bulkeley [22] or the study of Araos
et al. [45] comparing 401 cities worldwide can be cited as examples. Of particular interest were studies
discussing the role of participatory approaches in the governance system [46,47].

There is very little literature about climate change policy at the municipality level in rural areas.
Most publications discussing climate change in rural areas have a regional focus on specific risks for the
local population caused by extreme events and permanent change of the climate conditions and also
by the change of the production conditions of farming, forestry, fishing and tourism (e.g., Berghammer
and Schmude [48], Trawöger [49]). Climate change policy approaches, more specifically governance
approaches in small municipalities, are only found in some of the studies from European countries.
Granberg and Elander’s [50] study from Sweden analyzes the central/local relations in climate policy
on the basis of secondary sources, in order to evaluate the share of municipalities which adopted the
climate mitigation goals from the national level. Reflecting future research, they conclude to “raise
a more general question concerning the role of municipalities in governance”, but do not discuss
the concrete role and responsibility within the multilevel-governance system. Three studies from
Norway discuss the roles of the local or municipal (Aall et al. [51], Dannevig et al. [52]) and regional
(county) levels [53] in climate change adaptation. All these studies underline the importance for policy
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implementation, but they neither focus on small municipalities nor discuss specifically the governance
approaches of the lower administrative levels.

Measham et al. [54] discuss the barriers and challenges of climate change adaptation at the
municipality level in a case from the Sydney metropolitan area. This study does not include climate
mitigation. The three municipalities which were selected for a qualitative study have populations
ranging from 27,737 to 212,531. Compared with small municipalities in Europe these would be
considered cities rather than small villages, and therefore a 1:1 transfer is questionable. However, at the
level of small cities, the studied municipalities confirm three major constraints: a lack of information,
institutional deficits and a lack of resources. The authors conclude that “it has taken local government
a long time to embed climate mitigation into policy and practice, so it is not surprising that movement
towards climate adaptation has been slow“. Furthermore, they underline the need for leadership to
develop coordinated approaches. A survey conducted in the Portuguese territory by Campos et al. [55]
analyzes the role of climate change in the municipal planning agenda, climate policy and actions as well
as implemented measures. The sample covers all sizes of municipalities from small (22% below 7500
inhabitants, 23% from 7500 to 20,000) to large (29% up to 50,000, 15% between 50,000 and 100,000 and
11% 100,000 and above). The study does not explicitly analyze small municipalities, nor does it go into
depth concerning the motivation or the local governance approach. More as a hypothesis than as a hard
result, the authors conclude that in the Portuguese case that “the material, technocratic dimensions
of responding to climate change are conceptualized under the scope of immaterial perceptions and
values, which influence local interests and the decisions to act”.

Starting from 2004, more and more publications have discussed climate change adaptation in
the context of social communities and their adaptive capacity. First, the focus was on decreasing
vulnerability by increasing the adaptive capacity of local communities and related governance
systems [56–58]. At the level of small municipalities and local communities, especially case-study-based
research was done in Scandinavia [59,60]. The results of the cases reveal that a lack of co-operation
as well as knowledge at the local level might be a general problem at the municipality level. Several
authors later connected the research on adaptive capacity with the science area of social learning.
Discussing a flood risk case of a Swedish municipality, Johannessen and Hahn [61] point out the need
for multilevel learning approaches to increase local adaptive capacity by the use of knowledge available
at higher levels and knowledge communities. Thi Hong Phuong et al. [62] show in a systematic
literature review the interrelations of adaptive capacity (AC), social learning (SL) and climate change
(CC) vulnerability or adaptation. They underline the existence of an interrelation among AC and SL,
but at the same time they show that the type of interrelation and the weight of AC and SL depend on
the type of CC-caused vulnerability. Although the review is not discussing explicitly AC and SL at the
municipality level it shows the role of communities in SL as an instrument for capacity building.

The outcome of our literature review is that there is a lack of research in the field of climate
change governance as well as adaptive capacity at the municipality level in rural areas and for small
local authorities. Above all, no research results were found dealing with the motivation for starting a
discussion of climate change or presenting research into local governance approaches.

3. Research Objectives and Methodology

Successful governance of climate change adaptation processes at the municipality level, not only
in cities but also in small rural villages, is a key issue of the environmental and climate policy in Bavaria,
Germany [63]. An instrument called “climate check” was developed within the Alpine Space Project
“C3-Alps” (2012–2014) [64] to support adaptation processes at the municipality level. This tool aims
at the systematic identification of relevant fields of intervention regarding climate-change-induced
impacts [65]. It closes knowledge gaps and supports the small local authorities in their identification of
the most relevant fields for adaptation. Finally, it gives an overview of appropriate adaptation measures
and supports the local policy makers and administration in the design of tailored adaptation programs.
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The feedback from the municipalities on the tool was very positive. Nevertheless, a few critical
comments were also voiced, mainly with the same issue: the tool left the question open as to how to
motivate the local stakeholders to put climate change on the political agenda and how to design the
process leading to a climate change strategy at the municipality level. Therefore, in a second step,
policy recommendations need to be developed concerning the design of climate change adaptation
related local governance processes, especially for small and medium-sized local authorities (SMLA)
with less than 20,000 inhabitants.

The main goal of this study was to examine what governance framework conditions and what
governance process structures for SMLAs are required to install an effective and comprehensive climate
policy on a municipal level. Our literature review of climate policy at the municipality level revealed
research gaps in the question of integrated approaches (both mitigation and adaptation) and research
into SMLA governance systems. In particular, the question of how a governance system should
be designed to systematically steer an integrated process of mitigation and adaptation in smaller
municipalities (e.g., Knieling and Leal [66]) has not been answered to date. The identification of these
research gaps led to two central research questions for this study:

1. How to ensure the consideration of climate change in long-term SMLA policy-making processes.
2. How to steer the local policy-making process so that a broad acceptance can be achieved among

all stakeholder groups of a SMLA.

Based on the results of the “C3-Alps” project, which worked with qualitative methods applied in
two pilot sites, the new study was designed as a survey among small municipalities, and a quantitative
approach was chosen to answer these two research questions. Furthermore, an additional focus was
laid on climate change adaptation, as in the previous project it was evident that this is a relatively new
field of climate policy for most of the small municipalities.

The survey was conducted among all SMLA municipalities with less than 20,000 residents
(n = 1840) in the German federal state of Bavaria. The key purpose was to detect the triggering
and influencing factors in the development and installation of a local climate change mitigation
and adaptation strategy and to identify current governance types and steering concepts. Particular
attention was given to two aspects: firstly, the extent to which these factors can be influenced positively
by appropriate governance; secondly, the stakeholders which therefore have to be involved. The
survey was based on a questionnaire with 43 open and closed questions grouped into five thematic
groups: perception of local climate change risks and adaptation responsiveness, fields of action
and climate policies, triggering and influencing factors, responsibility for the political process and
strategy implementation, and forms and levels of participation. All the questions within each thematic
group where derived first from the literature and second out of the results of the predecessor project
“C3-Alps”. A pretest of the draft questionnaire was done in two pilot municipalities and led to some
minor improvements of the wording of some questions.

The data were collected through a self-inscription online questionnaire using the tool
LimeSurvey [67]. The link to the questionnaire was sent by e-mail to the mayors’ offices together
with a letter from the ministry requesting participation. The online survey was open for three weeks
in October 2015. About 700 municipalities participated in the survey. A total of 401 completed
questionnaires were collected, representing a response rate of 21%. The participating municipalities
were spread all over Bavaria and represented a broad mixture in terms of size and financial capacity.
Comparing the size distribution and spatial distribution with relation to the seven Bavarian NUTS II
regions (see Table 1) in a chi-squared test, no significant differences can be confirmed at a 5% error
level. The results can therefore be seen as representative of the entire territory of Bavaria. Nevertheless,
in the sample, the small and especially very small municipalities were slightly underrepresented.
The majority of the municipalities had between 2000 and 10,000 residents. Moreover, an analysis
of the location of the participating municipalities on the map of Bavaria showed that there was no
spatial concentration, not even along the rivers which caused heavy damage by flooding during the
last decade.
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Table 1. Sample structure concerning spatial distribution and population size.

Sample Structure

Spatial distribution of survey
participants

NUTS II Bavaria Sample

Upper Bavaria 23.9% 29.6%

Lower Bavaria 12.8% 13.7%

Upper Palatinate 11.1% 12.5%

Upper Franconia 10.5% 10.1%

Middle Franconia 10.1% 9.4%

Lower Franconia 15.2% 13.0%

Swabia 16.4% 11.7%

Pearson chi-square asymptotic significance 0.091

Population size distribution of
survey participants

Inhabitants Bavaria Sample

Less than 2000 37.7% 33.8%

2000 to 4999 37.9% 43.6%

5000 to 9999 16.6% 15.6%

10,000 to 19,999 7.8% 7.0%

Pearson chi-square asymptotic significance 0.209

In order to gain a better understanding of the structures and dependencies at the municipality
level, the survey results were merged with official data from the statistical office of the Bavarian state.
This allowed us to consider additional aspects in terms of population size, types of political structures
in the council, the financial power or the level of debt in descriptive univariate and bivariate statistics
and tests. Furthermore, a cluster analysis was carried out using K-MEANS clustering of SPSS 23 [68]
which delivered results on the different climate change governance types that currently exist in Bavaria.

4. Findings and Discussion

The results of the survey provide an overview of the importance of climate change mitigation
and adaptation as part of the political agenda in Bavarian SLMAs. In order to derive concrete
recommendations for climate change policy, a specific look was taken at the framework conditions which
directly influenced the process of planning and implementation of climate-change-related measures.

4.1. Perception of Local Climate Change Risks and Responsiveness to Adaptation

In a comprehensive literature review on climate change perception, Wolf and Moser [69] found
a direct link between the level of engagement in climate change adaptation and the perception
of climate change impacts. However, they also conclude that the awareness of potential risks or,
even more, awareness of known negative impacts of climate change, does not necessarily always
boost the willingness to adapt. The first section of our study therefore analyzed the perception and
responsiveness at the municipality level. The questions were whether a municipality was already
affected by climate change and whether climate change adaptation was an issue on the political agenda.
In 60% of all cases it was clear that the municipality was affected. The most frequently reported events
were heavy precipitation, flooding and drought. The remaining 40% did not feel affected, basing their
perception either on the fact that no extreme events had ever occurred in their local areas, or that
extreme events were nothing new but recurrent in local history and could therefore not be seen as a
result of climate change. More than three-quarters (80%) of the municipalities had already put climate
change adaptation on the political agenda, which means that 90% of the municipalities which felt
affected by climate change were actively discussing it. Nevertheless, nearly two-thirds (64%) of the
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municipalities that did not feel affected also discussed the topic of climate change policy. This shows a
relatively high degree of willingness to contribute to mitigation as well as adaptation.

To date, one-fifth of the participating municipalities have not dealt with climate change adaptation
in any way. Reasons they stated were: firstly, the conviction that they were not affected by climate
change at all; secondly, even in cases where the municipality did see a need for discussion, the topic had
not yet been on the agenda of local council meetings, or other problems were rated with higher priority.
Finally, some argued that climate change was not one of the policy fields of small municipalities, or
that there were no resources within their administration to deal with it.

4.2. Fields of Action and Climate Policies

The second section of the survey analyzed the fields of action and related measures. The literature
review showed that the majority of the case studies into climate change policies at the municipal
level primarily focused on the fields of water policy and the adoption of green technologies and
infrastructure [41,70]. To gain a more detailed overview of the fields of action of small municipalities,
we analyzed twelve climate policy fields. Some of them include matters which fall under the mandatory
responsibilities of Bavarian municipalities (in accordance with the Bavarian constitution, articles 11
and 83). For each field, the municipalities were asked whether measures were already being discussed,
and if so, to what extent they were being implemented. The results show that 52% of the municipalities
have already started with the discussion and implementation of measures.

Table 2 shows that in total, energy-related topics head the list regarding the number of measures
(in total, 672, representing a share of 40% of all measures), which could be seen as an indicator that
climate change mitigation is given a higher implementation priority. A further result is the visible
role of natural disasters and local flooding as a trigger for climate change adaptation, as measures in
the field of the maintenance of waters and small rivers are also reported frequently (223 measures).
Concerning policymaking at municipal level, the action field spatial and land-use planning is one
of the most important of all: it determines the long-term development policy of each municipality
and therefore also the long-term carbon footprint of its development. According to the German
constitution, full responsibility for this field is explicitly devolved to the municipalities. However, the
proportion of municipalities which see this field as a part of climate policy (31%) is low. In addition,
the number of measures in this field being discussed or implemented clearly lags behind (107 reported
measures). Furthermore, the results of Table 2 show that apart from the prevention of flooding (see line
“maintenance of waters/small rivers”), the issue of adaptation is perceived as of secondary importance
or rather neglected. Finally, it must be mentioned that about half of the reported measures have already
been terminated (49%). The other half (51%) are still underway, either in discussion (12%), decided
but not yet started (8%) or still running (31%). The overall picture shows a much higher priority in
the field of mitigation. Campos et al. [50] made the same observation in their survey for Portuguese
municipalities and stated that “lack of knowledge and information, lack of access to funding sources
and the nature of mitigation versus adaptation actions may explain also why adaptation weighs less
than mitigation”.
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Table 2. Climate change relevant policy fields and level of discussion and implementation.

Field of Action

Mitigation (M)
Adaptation (A)

Both (M/A)

Small Municipalities with at Least One Measure in at
Least One of the Fields of Action (n = 226)

Small Municipalities with at Least One Measure in a Specific Field of
Action

% of
Munici-Palities

Total Number
of Measures

Reported

Average
Number of

Measures per
Municipality

% of Reported
Measures Only

Discussed

% of Reported
Measures

Decided but
Not yet Started

% of Reported
Measures with

Running
Implementation

% of Reported
Measures with

Closed
Implementation

use of renewable energies M 69% 306 1.9 12% 4% 19% 65%

energy-efficient renovation
of public buildings M 60% 275 2.0 9% 6% 21% 64%

maintenance of
waters/small rivers A 62% 223 1.6 12% 14% 32% 42%

public relation and
consultation on climate

protection
M/A 39% 193 2.2 9% 7% 48% 36%

public supply and disposal
systems M/A 31% 125 1.8 13% 9% 41% 38%

civil protection A 36% 115 1.4 11% 2% 29% 59%

spatial and land-use
planning M/A 31% 107 1.5 25% 12% 36% 27%

support of energy
efficiency investments M 26% 91 1.5 10% 7% 42% 40%

road maintenance A 24% 82 1.4 6% 11% 51% 32%

sustainable development of
the transport sector M 18% 79 2.0 12% 13% 28% 47%

protection of public
buildings concerning

climate variability
A 11% 33 1.4 14% 0% 20% 66%

other measures M/A 10% 31 1.3 9% 18% 32% 41%
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4.3. Triggering and Influencing Factors

A third research focus was the factors with positive or negative impact on the climate policy process
concerning the starting point of discussion and the need for measures [71]. When asked to list events and
factors with a positive impact on the discussion of climate change policy, only 17% of all municipalities
gave an answer. The factors that were identified were (in order of descending importance): occurrence
of extreme events, participation of civil society, participation of the municipality in climate alliances and
networks, government funding programs related to climate change, the nuclear disaster of Fukushima,
and private initiatives related to climate change. When asked to identify events and factors constraining
the climate policy process, again, only few municipalities (19%) answered. These were (in order of
descending importance): disapproval of planned measures by citizens, legal/financial/bureaucratic
obstacles, lack of a clear assignment of responsibilities or obstacles to land acquisition (e.g., for retention
areas). The diversity of supporting as well as constraining factors and events argues for individual
processes in each municipality. Past natural disasters do not seem to play a major role. A further
concern of the process analysis was the influence of characteristics of the municipality on the climate
change policy process. The indicators to characterize the municipalities were the population size, the
municipality tax revenues, the level of public debt, the leading political party’s share of seats in the
local parliament and finally the proportion of female deputies in the local parliament. The indicators
used to describe the climate policy process were the number of fields of action addressed, the total
number of reported measures and the average level of implementation of these measures. As all
variables are quantitative, the Pearson correlation coefficient was used to find significant correlations.
Furthermore, in a second step, a partial correlation analysis was carried out, measuring the influence
of the different municipality characteristics on each other. Table 3 shows the results of the Pearson
correlation coefficients.

Table 3. Correlation analysis municipality structure characteristics (columns) and policy process
indicators (rows).

Correlation Analysis Structure
Variables of Municipality
Characteristics with Policy
Implementation Indicators

Population
Size

Tax
Revenues

Public
Debt

Share of Largest
Political Group
from All Seat in
Local Parliament

Share of Female
Deputies in

Local
Parliament

number of fields
of action

addressed

Pearson
Correlation 0.253 ** 0.225 ** 0.205 ** −0.068 0.161 **

Sig. (2-tailed) 0.000 0.000 0.000 0.181 0.002

total number of
measures

Pearson
Correlation 0.291 ** 0.240 ** 0.203 ** −0.112 * 0.186 **

Sig. (2-tailed) 0.000 0.000 0.000 0.028 0.000

level of
implementation

Pearson
Correlation 0.155 * 0.059 0.007 0.029 −0.015

Sig. (2-tailed) 0.024 0.389 0.922 0.678 0.832

** Correlation is significant at the 0.01 level (2-tailed); * Correlation is significant at the 0.05 level (2-tailed).

Obviously, the population size has the highest and always a significant impact on all three climate
policy indicators. Concerning the number of fields of action as well as the total number of measures, the
tax revenues and public debt level also show significant correlations. Looking at the partial correlations
of municipality structure characteristics and policy process indicators by using the population size as
control variable, it is clear that the population size is the only real influence variable; partial correlations
are no longer significant here because tax revenues as well as the level of public debt increase with the
population size. While the political party structure of the local parliament shows hardly any influence
on climate policy, the share of female deputies has a significant positive influence on the number of
fields of action as well as on the total number of measures.
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4.4. Responsibility for the Political Process and the Strategy Implementation

Despite the comprehensive research work on climate change mitigation and adaptation, the
question of accountabilities and responsibilities at the local level has still not been answered
sufficiently [72]. The authors therefore raised the questions as to, first, who discussed and decided
the climate policy, and second, who was in charge of the implementation of the climate strategy
that had been decided. Concerning the process leading to a climate policy (multiple options could
be answered) the majority (77%) reported “the municipal council in public meeting”, followed by
“municipal administration” (58%) and “local civil society” (32%). Again, the influence of the size of the
municipalities on the policy process can be observed. While very small municipalities (under 2000
inhabitants) tend to have the discussion exclusively in their council, larger municipalities with 10,000
and more inhabitants develop their strategy based on all three pillars: administration (87%), council
(61%) and civil society (57%). Concerning the implementation responsibility, first the “mayor” (67%)
as the head of the administration and second the “municipal administration” (64%) were reported,
while the “active civil society” did not play a role (13%). Concerning the implementation, the disparity
between the very small municipalities and all the others is very evident: in the small municipalities,
primarily the mayor (83%) and not the administration (33%) is seen as responsible, while in the larger
municipalities it is exactly vice versa (mayor 33%, administration 83%).

4.5. Forms and Level of Participation

The relevance of multistakeholder governance by using external expertise and participation of
the local community as a key principle in local climate change adaptation has been discussed in
various national and international studies [41,52,73,74]. Therefore, forms and levels of participation
in small municipalities, especially the involvement of external actors and citizens in the process of
discussion, planning and implementation of climate policy and implementation, were a further concern
of the survey.

Different types of external actors could be identified: specialists (such as engineers, architects
or representatives of science and research), authorities from higher levels (such as federal ministries,
regional authorities or bodies of the district administration) and nongovernmental organizations
(especially environmental NGOs). To indicate the degree of involvement of each group, the respondents
had to choose from five categories: (1) “involved in all actions”, (2) “involved in almost all actions”,
(3) “partly involved”, (4) “involved in selected actions” or (5) “not involved”. Of the three groups of
external actors, the specialists had the highest degree of involvement. Within this group, 63% of the
respondents stated that specialists had been involved in all or almost all measures, mainly in the fields
of “sustainable development of the transport sector” or “planning and construction”. Even though
climate change has a direct link to environmental policy, NGO experts were only seldom involved.
Only about a quarter (26%) of the respondents stated that NGOs were involved in all or almost all
measures. The results showed that higher level authorities had a higher level of involvement in nearly
all measures (49%). Concerning the degree of involvement, no significant differences between the
different municipality size groups (see Table 1) could be observed (chi-squared test with maximal error
level 5%).

Regarding the question of citizen participation, the respondents could select multiple answers
evaluating the degree of participation: no participation, information, consultation, active participation,
co-decision and ending with self-government [75]. In general, higher percentages were given to the
lower forms of participation such as information (84%) and consultation (62%). Approximately a third
(34%) offered their citizens active participation in open discussions or online forums. The more active
forms of participation such as co-decision (5%) and self-government (8%) were only reported by a
few municipalities.
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4.6. Climate Policy and Governance Types

By conducting a cluster analysis [68] based on the above-mentioned results, a typology with five
governance types could be identified, as characterized in Table 4.

Table 4. Climate policy and governance types of small municipalities in Bavaria.

Type Focus Level of Implementation Processual Approach

pioneer 10%
Aspects of adaptation
and mitigation have

been dealt with.

At least two or more measures in all fields
of action have been implemented. Adopted

measures are implemented promptly.

Participation of citizens is on a
lower level (information), but still

of great importance.

hesitator 40%
Aspects of adaptation
and mitigation have

been dealt with.

Feasible measures have been only
discussed on the political agenda, without

practical implementation.

No need for participation yet as
neither a strategy nor an

implementation program exist.

energy
specialist 24%

Aspects of mitigation are
the priority topic. The

focus lies on the fields of
building refurbishment
and renewable energies.

At least two or more measures have been
implemented only in these fields. Other

fields have been neglected.

A dialogue with citizens does not
take place.

caretaker 13%

The main focus lies on
issues which are linked

to the topic of public
services.

At least two or more measures have been
implemented in the fields of public supply
and disposal systems, renewable energies,

maintenance of waters/small rivers.
Other fields have been only discussed or

neglected.

A dialogue with citizens does not
take place.

energy-efficient
dialogue
partner

13%

Aspects of adaptation
and mitigation have

been dealt with,
but the aspects of

mitigation were given
higher priority.

At least two or more measures have been
implemented in the fields of public relation

and consultation on climate protection,
building renovation and renewable

energies. Other fields have been only
discussed or neglected.

A dialogue with and the
information and consultation of
citizens on the issues of climate

change (both mitigation and
adaptation) are important.

The “pioneer” has a comprehensive understanding of climate change and therefore is active in
almost all issues of climate mitigation and climate adaptation. Pioneers take a leading role for other
municipalities in how to integrate both mitigation and adaptation into the municipal processes and
to pursue a cross-sectoral approach. Furthermore, they often provide special staff capacity to deal
mainly or exclusively with the topic of climate change (e.g., climate manager). The low level of citizen
participation indicates high efficiency in clear assignment of responsibilities within the municipal
structures and in the involvement of special experts. It might be further assumed that citizens are
overburdened by the complexity of climate change. The pioneers can primarily be found among
municipalities with 5000 and more inhabitants, so they have the financial resources as well as the
institutional capacity needed to deal with many topics at once. The administrations of the pioneers
often include so-called climate managers or energy and climate consultants.

The “hesitator” is already aware of the issue of climate change and shows a political will to act.
As no measures have been implemented yet, reasons might be seen in a lack of concrete concepts and
instruments for acting step by step, or a lack of responsibilities and organizational structures. The next
step towards initiating the implementation of measures in these municipalities would be to define
clear responsibilities and prioritize fields of action. Hesitators are frequently found in the group of
smaller municipalities (under 5000 inhabitants).

The “caretaker” has a rather sectoral competence. The maintenance of public infrastructure and
implementation of general protective measures are the primary objectives of this type. Strategies are
needed to follow a broader and more cross-sectoral approach on the topic of climate change, especially
in the field of adaptation. A more intensive dialogue with citizens and local experts or gaining their
support might help to identify the need for action and possible starting points. Especially small and
very small municipalities are more often caretakers than those with larger populations.

Mitigation plays a crucial role on the political agenda of the “energy specialist” and “energy-efficient
dialogue partner”. A higher share of energy specialists can be found in the smaller municipalities.
Therefore, it may be assumed that they react to financial incentives and make use of the government
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grants for energy efficiency investments. Special government programs might help to motivate this
type to act in an anticipatory way in the concrete fields of adaptation. Like the caretaker, the energy
efficient dialogue partners can be found among all municipalities, independent of their size.

5. Conclusions

Even though nearly half of the world population live in rural areas, research on climate policy at
the municipality level primarily exists for larger cities, metropolises or the fast-growing megacities.
To close the gap, this study provides a comprehensive analysis of the climate policy of small and
medium-sized local authorities (SMLA) with populations of under 20,000 in Bavaria, Germany. The
representative survey showed that climate change as a field for policy making has reached the agendas
of 80% of the small municipalities in Bavaria. The reasons for putting the topic onto the political agenda
are very varied, and experience of disasters induced by climate change does not play a significant
role. Instead, the study found that the triggering factors for discussing climate change and taking the
decision to define an individual municipality climate strategy are very individual. They are often the
result of the engagement of one or a few persons. With regard to the implementation of mitigation and
adaptation measures, we observed a significant gap between discussion and concrete action. Nearly
half the SMLAs have not yet defined a policy linked with concrete measures. This deficit shows up
especially for the very small municipalities with under 5000 inhabitants.

Concerning the responsibility for a climate policy at the municipality level, the local council was
perceived as being in charge during the discussion and decision phase, while the administration and
the mayors are seen as responsible for implementation. While SMLAs often make use of external
experts or higher administrative levels, NGOs and civil society only take an active role in local climate
policy in very few cases. Climate change is not seen as a concern of the entire local community and
related bottom-up processes: while low-level participation types such as information and consultation
are found quite frequently, the higher-level types such as co-decision or self-governance are rare in the
field of climate change policy.

Furthermore, the typology of governance types showed that only a small number of SMLAs have a
holistic approach to climate policy. These are, above all, the larger SMLAs. The others either specialize
in one or similar fields of action, e.g., energy or public supply, or do not follow up the discussion
with implementation. These hesitators are a large group and primarily come from very small or tiny
municipalities with under 5000 inhabitants. This supports the results of Martins and Ferreira [12]
stating that resources and capacities as well as institutions are needed for the implementation of a
climate policy. Therefore, suitable policy approaches are needed to reduce this gap between being
aware of climate change as a political issue and doing something about it. We saw that there is a
significant correlation between the population size and the level of active involvement in climate policy.
This implies that the very small and tiny municipalities feel unable to cope with such a complex policy
field. Their adaptive capacity is too low to take concrete action.

A further result was that most of the municipalities only address one or a few fields of action.
To raise climate policy from the single action level to a continuous and comprehensive approach is
a second key challenge. There is no very simple solution of how to transfer climate policy to the
next higher administrative and political level. According to the German and Bavarian constitutions,
the fields of action listed in Table 2 are exclusively—or at least jointly—municipal responsibilities.
Therefore, a policy framework specific to SMLAs is needed.

The research presented above leads the authors to recommend three instruments to overcome
these deficits in municipality climate policy which shall be concretized with a more specific view to
European SMLA and related proposals below:

• First, to increase awareness and reduce barriers to take climate change on the political agenda, as
described by Shi et al. [76] and Suckall et al. [77], by municipality-level-tailored incentives;

• Second, installing a management structure to steady the capacity-building processes of discussion,
learning and implementing, as proposed by Storbjörk [59];
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• Third, mandatory integration of a climate strategy into the long-term local political agenda to
support implementation and to avoid maladaptation or short-term actions.

It must be recognized that the implementation of measures is the most expensive part of mitigation
and adaptation. As there are already a large number of funding programs to support measures
in these fields, the key for holistic climate strategies is to create a link between these programs
and the funding of single measures. This can be achieved by making a comprehensive climate
strategy or local development plan which makes integrated climate change policy a mandatory part of
funding applications in climate-change-related programs. In new funding application procedures, the
municipality must also show how the specific measure fits into the entire strategy. An ex post funding
of costs incurred in the development of the strategy could make such programs even more attractive.

The second pillar is the installation of climate change managers or a management unit at district
or regional level. The management would have a role as expert pool as well as coordinators of a
social learning process. As experts, they shall merge all municipality strategies and develop joint
climate change strategies at district or regional levels. Parallel to this, they could advise, support and
coordinate the municipalities in their work on capacity building in general but also to set up individual
strategies at the municipality level. The management could close deficits in the fields of information,
networking or management of all kind of measures touching interests of local community members.
By this, it could take a central role to coordinate a social learning process within the administration
but also in the local communities to increase the adaptive capacity of the policy system. A further
positive side effect would be the relief of the mayors from operative tasks such as writing strategy
papers, preparing tenders, or applying for funding.

A third and long-term very effective instrument is the mandatory integration of climate policy into
land-use and settlement plans which are legally binding, often for decades. The ex-ante evaluation of the
climate footprint (field of mitigation) as well as the expected climate-change-related vulnerability (field
of adaptation) of the plans themselves have to be described and minimized. This climate-change-related
analysis of the municipal territory and concrete local plans for mitigation, adaptation and prevention
measures would fix a climate strategy for decades. As the consideration of climate change in land-use
and settlement planning is a new instrument, the development and provision of an easy-to-apply,
coherent and consistent methodology would be needed and should be provided at the federal state
level. In the first years of this mandatory integration into the plans, funding of the planning costs
could give a further boost to climate policy at the municipality level.

The study also showed the need for further research. On the one hand, the fact that the most
frequently reported measures all came from fields which are highly subsidized in Germany and Bavaria
suggest the influence of funding programs on the selection of climate change mitigation and adaption
action fields. On the other hand, the responses of the municipalities in our survey did not confirm that
funding played a role in triggering municipalities to take action. As our first policy recommendation
is related to funding, this aspect needs to be analyzed further. A second field for research is the
governance systems at the municipality level. We observed a very low level of integration of NGOs
into the climate policy debates of SMLAs. In addition, we found that the level of external and citizen
participation rarely went beyond information and consultation. This confirms the results presented
by Thi Hong Phuong et al. [62], who investigated the role of social learning to increase the adaptive
capacity of communities. Our survey design did not measure the attitude of the municipalities towards
participatory processes, either in general or specifically in the field of climate change. This research
gap needs to be closed in order to make further recommendations on designing local climate change
response processes.

6. Limitation

Some limitations of this Bavarian case study must be mentioned. First, even though the response
rate of the online survey was good and the distribution regarding population size and regional location
were balanced, the outcome could be biased because the municipalities that were not willing to



Sustainability 2020, 12, 1894 14 of 17

participate in the study were very likely those that are not concerned with climate change. If this is the
case, our results might exaggerate the picture.

Above all, it has to be stated that the political system in the European Union and its member
states follow the principal of subsidiarity between the different administrative levels. This finally
puts climate policy on the agenda within its specific responsibilities of each level defined by the state
constitutions. The role of the municipalities therefore is always clearly defined, and the citizens expect
that local policy-makers and administration take responsibility and action. Furthermore, the high level
of welfare determines the fields for mitigation and adaptation to concentrate on infrastructure and
services of public interest. Taking a global perspective, we recognize that climate change already today
leads in many regions to existential threats. The real problems such as safeguarding food production
or availability of drinking water lead to other adaptation processes which very often are initiated and
steered by local communities outside of administrative systems.
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