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Highlights

- National framework conditions for strategic energy planning in Denmark could be improved.
- Successful strategic energy planning requires national as well as local action.
- ldentifies strategic and practical barriers for local strategic energy planning.

Abstract

Radical changes in energy production, going from sector-based energy systems based on fossil
energy resources to smart energy systems based on renewable resources are starting to occur
worldwide. This transition is a matter of balancing technical solutions with societal needs and
possibilities, which requires a large effort in terms of policymaking and energy planning. This paper
investigates how Danish municipalities are currently dealing with these issues through strategic
energy planning. Through a case study of a Danish municipality, strategic and practical barriers to

municipal strategic energy planning are identified. The paper ends by presenting recommendations


mailto:Louise@plan.aau.dk

on how to eliminate the identified barriers. In doing so, this paper brings new knowledge into further
research of national and local framework conditions for strategic energy planning and thereby, the

green transition of the energy system.

Keywords: strategic energy planning; policymaking; implementation strategies; local planning

1 Introduction

Over time, the focus in energy planning has changed several times due to different incidents in
history. In Denmark, the 1973 oil crisis triggered a shift towards natural gas and later on a paradigm
shift towards 100% renewable energy systems both in Denmark [1] and internationally can be
identified. Countries [2—4], municipalities [5—7] and cities [8,9] have developed energy policies,
goals and plans aiming for low-carbon and renewable energy systems. Several initiatives are

supporting the development of energy plans worldwide.

In Denmark, local energy planning is connected to the national goal of a 100% renewable energy
system in 2050 [2], through an expectation of the municipalities conducting strategic energy
planning [10][11]. Strategic energy planning is a holistic energy planning approach to secure long-
term goals within the energy system. However, there is an expectation by the Danish government
of the Danish municipalities to conduct local strategic energy planning, although it is not made a
mandatory task and there is no willingness to support the local development of strategic energy
planning financially. Several studies emphasise the importance of local authorities’ knowledge in
the energy planning [6,8,12—14]. Local energy planning is important because energy is no longer a
service provided from central production units, located away from consumers. This makes the local
authorities important actors in energy planning, since the local implementation requires local

knowledge of not only geographical conditions but also of how the local communities function in



order to involve private consumers in a suitable way. Conducting energy planning at a local level
makes it easier to meet local needs. Furthermore, is it easier for citizens to interact and

communicate with the municipalities than authorities located at a national level [15].

However, the voluntariness in Danish energy planning leaves the municipalities to decide
themselves if or how much they want to prioritise strategic energy planning in a municipality. The
municipalities do however, develop strategic energy plans on their own initiative. Petersen [5]
analysed the prevalence of municipal energy strategies in Denmark. Fifty per cent of Danish
municipalities have already approved strategic energy plans and an additional 25% have strategies
related to strategic energy plans. This indicates that the municipalities have taken their part of the
responsibility for the transition of the energy system. However, previous studies have proven that
the quality of the strategic energy documents in the municipalities are of a very varying character
[5-7,16]. This means that the full potential for the transition towards 100% renewable energy will
most likely not be reached under the current circumstances. Studies point to a lack of funding for
local strategic energy planning from a national level as one of the main factors in the varying quality
[6,8,11,13]. Allman et al. [13] found that a lack of funding is often an important factor for less
successful authorities, as scarce budgets means that they do not have the right amount of
competent staff time to develop the strategic plans. Furthermore, Allman et al. argued that a lack
of funding results in local authorities chasing funding for pilot projects, resulting in ad hoc energy
planning and a lack of coordinated strategic visions [13]. Therefore, allocation of long-term funding
to local authorities for strategic energy planning could provide a more homogeneous level of quality
in the development of a local strategic energy plan (e.g. in terms of analyses and details). However,
there will still be challenges that cannot be solved only by a flow of financial support from a top—

down level. A challenge that has proven difficult to eliminate in energy planning processes is local



resistance towards larger energy production units such as wind turbine farms and biogas plants [17].
This is especially a problem due to the need for local integration of fluctuating renewable energy
into the energy system. Furthermore, other challenges for strategic energy planning have also been
identified as including a lack of implementation strategies, missing interplay between local and
national energy targets and policies and a shift in political agendas requiring short-term planning
when long-term planning is desired [11]. The transition to 100% renewable energy systems still
requires large changes in the organisation of the energy systems as well as the technical
composition. Therefore, strategic energy planning is important, because if long-term strategies and

plans are not being developed, the large changes will never happen.

Only a few studies of strategic energy planning can be found in the academic literature [6—8] and
most of the literature operates on an overall level and does not analyse strategic energy planning in
practice [5]. This could be due to energy planning being developed into many more or less uniform
approaches overtime and shaped to fit into specific conditions and locations [18-22]. Different
institutional levels with relevance for energy planning are mentioned in the literature, ranging from
a community/city level [22—-28], to municipality level [6,29-32], regional level [21,23,31] and all the
way up to a governmental level [23,31]. Even though these different levels are identified in the
literature, most studies only consider one level in relation to the different energy planning
approaches. The focus in this paper is on strategic energy planning at the municipality level, though
with the assumption that municipal energy planning cannot happen without strong communication
between the above-mentioned institutional levels, the reason behind this is explained further in the
theoretical framework in section 2. While only a few studies on municipal strategic energy planning
can be identified, there are international studies that investigate how municipalities/local

authorities in practice work with energy and climate planning through different approaches [33—



36]. Several countries have introduced legislation and strategies to support the municipal and local
transition towards renewable energy, examples of which are the Energy Transition for Green
Growth Law in France [33] and the Community Energy Strategy in the UK [14]. However, these
studies show that although political initiatives were introduced there is still a gap between the
national and local level when it comes to realising political plans. For instance, local authorities often
seem to struggle due to a lack of resources and specific knowledge [14,36], but also due to missing

consistency in the energy policymaking at the national level [14,33,36].

With the focus on Danish strategic energy planning in this paper, a theoretical analytical framework
for strategic energy planning is shaped (see Section 2), as and within a holistic approach, attempting
to include all relevant institutional levels in the strategic process to reach an adequate balance in
energy planning between national and local goals and policies. The here established analytical
framework is used to analyse a specific case in order improve scientific knowledge of strategic
energy planning and barriers related to the process. With inspiration from the Danish investigation
of barriers within municipalities for the implementation of CO;-reducing actions [37], this paper
distinguishes between strategic barriers and practical barriers. Strategic barriers are barriers that
come from the national level and in general, limit municipalities in their options (e.g. legislation, tax,
funding, national politics) and practical barriers are locally anchored barriers (e.g. local geography,
resistance, local politics) and these barriers can only be understood through local knowledge of the
individual municipalities. Furthermore, it is interesting to investigate if there is a connection
between the strategic energy plans and actions made locally, to analyse the role of the strategic

energy plan in a municipality.



1.1 Problem
The aim of this paper is to investigate the current status of Danish municipal strategic energy

planning in practice. To do so, the following questions are asked:

1. How does a typical Danish municipality currently work with local (strategic) energy planning?

2. How well connected are the strategic energy plans with the actual energy projects carried
out in the municipality?

3. What are the barriers to a successful strategic energy planning process, seen from a

municipality’s perspective?

To investigate these questions a case study was chosen. The studied municipality is Hjgrring
municipality and the analysis is limited to mapping energy projects conducted in the municipality,
comparing them with goals in the local strategic energy plan, and not evaluating the quality of the
single projects in detail. It should be emphasised that Hjgrring Municipality is a rural municipality,
like the majority of Danish municipalities. Consequently, this means that the case study will not
represent the few city-municipalities in Denmark. The choice of the case study is motivated further

in the methodology section.

1.2 Structure of the paper
In Section 2, the theoretical framework for the study is outlined. Section 3 describes the

methodology used and presents the analytical framework. In Section 4, the analysis is carried out

and the results are presented. In Section 5, a concluding discussion of the findings end the paper.

2 Theoretical framework
Even though strategic energy planning is not mandatory, there is still an unwritten expectation for

municipalities to conduct strategic energy planning. In 2010, the Danish Energy Agency introduced

municipal strategic energy planning as a necessity for reaching national energy goals and keeping



Denmark’s position of strength within the green economy [38]. In recent years, a focus on smart
energy systems has started to occur within academic research arenas [39]. Smart energy systems
seek to combine and integrate all energy sectors to achieve optimal solutions for the overall energy
system [39]. The fact that the design of smart energy systems integrates all energy sectors makes
the development of future energy systems more complex, as all synergies in the energy system are
prioritised to reach an overall optimal energy system. This also make strategic energy planning an
even more important task in the municipalities, since the municipalities have a great local
knowledge due to their location close to local communities where many of the synergies should be

reached.

The Danish Energy Agency have not adjusted their definition of strategic energy planning to keep
up with the development in the understanding of how energy systems should be designed and
implemented in society. The lack of a clearly defined national framework for strategic energy
planning in Denmark and the different definitions of the concept makes it difficult to validate how
well it is currently executed. Therefore, the analysis in this paper is based on the theoretical
framework developed by Krog and Sperling [11]. Krog and Sperling’s theoretical framework is based
on a literature review of strategic energy planning. In the framework, the smart energy system [40]

is brought in as a premise in the definition of strategic energy planning.
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Figure 1: Theoretical framework of strategic energy planning inspired by Krog and Sperling [11]. The framework can be
divided into five different steps. Step 1 is the institutional arena, where it is decided which institutional levels to include
in the strategic energy planning process. Step 2 concerns the elements in strategic energy planning, which includes
refereeing the decision-making regarding the content of the strategic energy plan. Step 3 refers to the tools used to
develop the strategic energy plan. Step 4 is the strategic energy plan as a product of the strategic energy planning

process. Finally, Step 5 includes the implementation tools and implementation of the strategic energy plan.

The theoretical framework for this paper is illustrated in Figure 1, which sets out the framework for
analysing strategic energy planning. This understanding of strategic energy planning should be used
to develop and implement smart energy systems based on renewable energy. Under this theoretical
framework, strategic energy planning is defined as a dynamic process that should be able to adjust
to society and the development occurring for utilising renewable energy, but at the same time be
able to keep the development focused on the central goals through different projects. This process

consists of several steps (processes and products), where the first step (steps follow Figure 1,



moving from left to right) can be seen as the institutional arena for conducting strategic energy
planning at or between different institutional levels. The first step is very much the arena for setting

clear national goals and framework conditions, based on cooperation across institutional levels.

The cooperation between especially the national and municipal level are important for the strategic
energy planning due to the different responsibilities at the two levels. The national level should have
the overall overview to make framework conditions that steer the green transition in the desired
direction through national visions, legislation and regulation through tax and subsidy schemes.
Whereas the municipalities have a focus on what is best for the local conditions in the individual
municipality. The municipalities are currently responsible for project approvals of heating projects
and pointing out areas for wind and biogas. This means that the municipalities possess great local
knowledge that are important to recognise when planning for the overall Danish energy system, and
it is therefore important to establish a strong coordination between the levels in strategic energy
planning should be successful. Furthermore, it is also important that there is good communication
between the levels in the development of local plans and their implementation. While
communication between all levels is important in the development of local strategic energy plans,
there could be a greater focus on communication between the municipality and local

communities/cities in the implementation phase.

The second step is to define the main content to include in the strategic planning document, which
is based on the goals and discussions in step one. This step is especially important to balance
national and local visions and targets. In Figure 1, the second box is changed from the framework
developed by Krog and Sperling [11], to include four main elements to be considered in strategic

energy planning, rather than including a long variety of keywords. The four elements are: time



horizon, smart design thinking, societal dimension and sustainable development. The time horizon
refers to the synergies between short-term and long-term planning. While long-term targets are
important to secure the direction of the development, short-term goals are important to ensure
that actions are being implemented locally. In particular, short-term goals are important at the
political level, as politicians are elected for a four-year period [16]. Smart design thinking covers
concepts such as flexible energy systems, holistic interplay between demand and supply, inter-
disciplinary comprehensive energy systems, cost structure of energy production and so on. All of
these are concepts that are related to the technical design of the energy system. The societal
dimension refers to elements outside the technical design, but which are an important part of
strategic energy planning to consider if the strategic plans should succeed. These elements are in
keywords, e.g. stakeholder involvement, improving welfare, local energy conditions and community
goals. Lastly, sustainable development refers to the development of renewable energy systems

should happen in a sustainable way.

The third step in the theoretical framework is to select and use different tools and methods to
develop targets and scenarios for the selected content of the strategic energy plan. These targets
are combined and presented as goals and visions for a future energy system within a given

timeframe in the strategic energy plan.

After the development of the strategic energy plan, an implementation process starts in the fifth
step to realise the visions and goals in the strategic energy plan. This process will include
development of local action plans, identifying and using different implementation tools for

implementing technological solutions in the local societies of the municipality. The process should

10



not be seen as a linear and closed process, it should be open towards including, in the course of the

process, new projects and inputs that go beyond the actions outlined in the strategic energy plan.

The theoretical framework in this paper is used to gain an understanding of how strategic energy
planning is conducted in a Danish municipality today and to identify the strategic and practical
barriers they face in the implementation process of the strategic energy plan. In order to do so are
the theoretical framework used to build the analytical framework for the analysis conducted in this

study. The analytical framework is described in the following methodology section.

3 Methodology

3.1 Case study of Hjgrring municipality
According to Yin [41], a case study makes it possible to investigate a certain case through a real-

world perspective. It is a common understanding that case studies and cases does not have any
scientific value by themselves, they have to be connected to a hypothesis. Flyvbjerg [42] argues that
this comprehension is a misunderstanding. Flyvbjerg notes that case studies can be used as a
broader range of research activities and that it is possible to generalise based on a case study. The

generalizability of a case study is largely dependent of the type of case chosen [42].

The approach chosen for this study is a single instrumental case study, allowing a single case act as
a representative case for investigating the current status for strategic energy planning in Denmark
[43]. Hjgrring municipality can be defined as a representative case for the examination of how
Danish municipalities currently work with strategic energy planning. This is due to the fact that 50%
of Danish municipalities have politically approved strategic energy plans [5], which indicates that
municipalities are working actively with strategic energy planning. Furthermore, Hjgrring

municipality is a rural municipality like the majority of Danish municipalities and the case study is
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expected to be representative for these municipalities. The case study will most likely not be
representative for the few Danish city municipalities such as Aarhus, Copenhagen and smaller

municipalities within the capital area.

Hjgrring municipality is a rural municipality with 65,185 inhabitants in 2018 and covers an area of
92,734 acres. Hjgrring is the main town with 25,994 inhabitants, with the remaining inhabitants

living in smaller towns and villages or in rural areas [44].

In 2010, during the development of the investigated strategic energy plan for Hjgrring municipality,
the gross energy consumption in the municipality was 9300 terajoule(TJ) and one third of this
consumption was covered by renewable energy. The renewable energy was mainly coming from
wind, biomass, biogas and waste. The residential heating was primarily covered by district heating
provided by 12 combined heat and power(CHP) or heating plants located in the municipality.
Furthermore, there were a large amount of oil boilers in the rural areas outside the district heat
areas. Furthermore, there were three biogas plants (producing approx. 220 TJ biogas yearly, using
17% of the potential biogas resources) and 120 wind turbines (covering approx. 23% of the

electricity demand in the municipality) [45].

Hj@rring municipality is chosen as a case, since renewable energy is highly prioritised from the
political level in the municipality and strategic energy planning and renewable energy projects are
therefore also relatively highly prioritised in the municipality’s budget. Even though studies show a
variety in the quality of the strategic energy plans, it is assumed in this paper that municipalities
that choose to develop strategic energy plans also consider this area as something to prioritise in

the municipality. Based on this, it can be argued that if Hjgrring municipality experiences difficulties

12



in implementing a strategic energy plan, other municipalities are most likely to also have difficulties
in implementing their strategic energy plans. However, no cases are identical [43] and therefore the

barriers for strategic energy planning can vary from one municipality to another.

3.2 Data collection
A document analysis was made of written material related to strategic energy planning in Hjgrring

municipality. Besides the document analysis, interview were used to generate data for the analysis.

A total of five interviews [46—50], were carried out as a part of the data collection for the analysis in
this paper. First, a focus group interview was conducted with four employees from technical
administration in Hjgrring municipality. The aim of this interview was to identify all the energy
projects that the municipality is involved in. Therefore, the interview was conducted as an open
focus group interview where the employees were asked to mention the projects they were involved
in and the interaction between the employees helped to identify more projects which were
forgotten by individual employees [43]. The remaining four interviews were carried out as semi-
structured interviews with each of the employees from the focus group interview. The aim of these
interviews was to gain more detailed information regarding the single projects to identify how well
connected the projects are with the strategic energy plan. It was chosen only to interview
administrative employees from Hjgrring Municipality even though it could also have been
interesting to investigate how the energy projects fit into the strategic energy plan from the actor’s
point of view. However, the aim of the study was to gain a broad overview of all energy projects
within the municipality. The administrative employees are in a position where they have a great
overview and knowledge of the ongoing projects in the municipality and in the same time do they

possess a great knowledge of the actors and politicians due to their ongoing interaction with these.
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3.3 Analytical framework
The analysis in this paper consists of two main parts. The first part of the analysis is concerned

with the strategic energy plan document. The second part is primarily concerned with the practical
implementation of the strategic energy plan and the barriers experienced by the administrative

employees in the municipality.

3.3.1 The strategic energy plan
Based on the theoretical framework for analysing strategic energy planning in practice, an analytical

framework for analysing Hjgrring municipality’s strategic energy plan was developed. The

theoretical analytical framework can be split into five analytical steps:

1. Step 1: Communication between hierarchical institutional levels in the strategic energy plan
and actual projects.

2. Step 2: Elements included in the strategic energy plan.

3. Step 3: Tools used to develop the strategic energy plan.

4. Step 4: Strategic energy plan — visions and goals.

5. Step 5: Level of implementation strategies included in the strategic energy plan.

An analysis of Hj@rring municipality’s strategic energy plan relating it to each of the five steps was

carried out and the results presented in this paper.

3.3.2 The implementation process
The aim of the second part of the analysis was to identify how well connected the actual energy

projects carried out in the municipality are with the strategic energy plan. Furthermore, the practical
barriers to strategic energy planning were identified through the interviews conducted. Therefore,
the second part of the analysis was split into two themes: energy projects and their relation to the

strategic energy plan, and barriers to the implementation of the strategic energy plan.
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Under the theme of energy projects and their relation to the strategic energy plan, energy projects
in Hjgrring municipality were identified, mapped and compared with the goals of the local strategic
energy plan. The parameters used to analyse the actual project’s connections to the strategic energy

plan were:

- Project theme in relation to the five focus areas and the actions connected to them in the
strategic energy plan.

- How the projects are facilitated either by the municipality or by external actors.

Under the theme of barriers to the implementation of the strategic energy plan, strategic and
practical barriers are identified and described based on the interviews conducted. Furthermore, the
results were compared to theoretical identified barriers to strategic energy planning, introduced in

the introduction section of this paper.

4 Analysis and results

4.1 The strategic energy plan
The current strategic energy plan in Hjgrring municipality ‘Baeredygtig Energi — vejen til grgn veekst

(Sustainable Energy — the road to green growth)’ was published in 2012 and has local goals up until
2025 [45]. Hjgrring municipality had several reasons for developing this first strategic energy plan
for the municipality. First, the administrative employees were inspired by the work with strategic
energy planning in the organisation, Local Government Denmark and in Randers Municipality, which
was the first municipality to develop such a document. Secondly, within the employees, there was
a desire to have an overview of the energy balance and to set a framework for further work through
goals and actions. Furthermore, there was a political expectation that strategic energy planning

could help solve some of the challenges with the placement of biogas plants and wind turbines [51].
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The strategic energy plan was developed in collaboration with a consultancy company, who also
devise energy balances for most municipalities in Denmark [45]. This is in line with the findings of
Petersen[5] which show that it is not common that a consultancy firm completely or partly develops
strategic energy plans for municipalities. In the strategic energy plan for Hjgrring municipality, five
main focus areas are described, connected to eight goals and 33 actions in total [45]. The five main
focus areas are: energy savings, solar cells, wind turbines, green district heating and biogas. The
municipality has made conscious choices in the plan not to include transport, off-shore wind and
wave energy. Regarding transport and off-shore wind, it is because these are areas highly controlled
by the government. The argument for not including wave energy is that it is an untried technology
[45]. The focus in Hjgrring municipality’s strategic energy plan is in line with Petersen’s [5] study of
strategic energy plans in Denmark. Petersen found that the heat sector is the main one addressed,
power production is only addressed to a small extent (mainly in rural municipalities) and

transportation is primarily mentioned in relation to biogas and biomass, but only briefly.

The strategic energy plan is structured into three main chapters: 1. Background, presenting the
background for the development of the strategic energy plan; 2. The energy system in Hjgrring
municipality, describing the current status of the energy system based on 2010 numbers; 3. Plan of
action, where the 33 actions connected to the five main focus areas are presented. Furthermore, a
scenario showing the consequences of implementing the 33 actions is presented along with

milestones for the implementation process [45].

Step 1: Communication between hierarchical institutional levels in the strategic energy
plan and actual projects
The strategic energy plan is only concerned with the local energy system in the municipality.

However, in their argumentation for developing the plan, several references are made to the Danish

16



government’s goal from 2012, that Denmark should be free of fossil fuels in 2050. Also, references
to the Danish Energy Agreement from 2012 are identified as an argument in the decision-making

concerning the five focus areas in the strategic energy plan.

Step 2: Elements included in the strategic energy plan
The document analysis of the strategic documents reveals keywords and elements in the strategic

energy plan connected to the four elements that should be considered in such documents.

First, the time horizon in the strategic energy plan is set for 2025. It can be debated whether this is
a short-term, midterm or long-term timeframe. Long-term targets and planning are a central part
of strategic planning, and a time horizon up to 2025 is, in this paper, not considered a long-term
strategy. Hjgrring municipality’s strategy is considered a more midterm strategy when compared to

the national timeframe going to 2050.

Smart design thinking is identified in the plan through the use of the terms whole energy chain
(complete energy system), dynamic strategy, energy savings, reduce energy demand and energy
efficiency. In particular, the consideration of the complete energy system and a dynamic strategy is
very much connected to smart design thinking and the concept of a smart energy system. However,
most of the keywords are related to energy savings and not so much to the technical integration of
the energy system, such as long-term smart energy system analysis and scenarios for the local

energy system.

An important statement in relation to energy savings in the strategic energy plan is:

“[...] Important that energy saving is thought into all actions towards the sustainable
energy system, e.g. it is a good idea to conduct energy renovations before looking at

replacement of energy sources.” [45], p. 13] (translated from Danish).
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This is in line with the study by Naves et al. [52], who also point out the importance of the end-use
system. They highlight that understanding the end-use system gives an understanding of the energy
needed in the future and thereby, the possibility to find better solutions for meeting the energy

demand [52].

With the keyword dynamic strategy, the municipality state that the plan should be adjusted in the
reality of constant development. To meet this reality, they state that the plan should be revised at
least every second year. This is directly in line with the theoretical framework, which frames
strategic energy planning as a dynamic process where the strategic energy plan is just the first step
of several [11]. However, the strategic energy plan was approved by the city council in 2012 and is

yet to be revised by the municipality.

The societal dimension is included in the development of the strategic energy plan through a
number of meetings with the energy actors in the municipality prior to the development of the
strategic energy plan. It appears from the strategic energy plan document that the purpose of the
meetings was to give the local energy actors a possibility to express their wishes and plans for the
future [45]. The societal dimension is furthermore, briefly touched upon in the strategic energy plan
using the terms green growth and job creation in relation to implementing photovoltaic, biogas and
energy saving measures. Another element in the strategic energy plan is that the municipality
wishes to develop a business case for one or more photovoltaic parks, which should secure local
support and local ownership. Furthermore, local ownership is mentioned in relation to wind power

and biogas. Settlements are also mentioned but not elaborated on.
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Sustainable development is brought into the plan as an underlying idea, that the municipality should
be a sustainable municipality with an energy system that is fossil free and based on renewable

energy sources.

Step 3: Tools used to develop the strategic energy plan
It is stated in the strategic energy plan that the methodology used to find focus areas in the plan are

Global Footprint. Additionally, several methods are mentioned throughout the strategic energy
plan. Meetings with local energy actors, letting actors come with input regarding their plans and
visions for the future, are used as input in the decision-making process. In relation to describing the
current and future energy system in Hjgrring municipality, a scenario analysis is made. In this
analysis, energy balance (a detailed overview of the entire local energy system), COz-accounting
(overview of COz-emmissions within the municipality) and a heat atlas (overview of estimated heat

demand) are used as tools [45].

Step 4: Strategic energy plan - visons and goals
Hj@rring municipality, with the strategic energy plan, wishes to lay the foundations for a fossil free

society by 2025. In order to do so, eight goals have been developed, divided between the five

focus areas.

Within the focus area of energy savings, two goals have been developed:
- ‘The classical electricity demand should be reduced 15% compared to the level in 2010’ [[45],
p. 5] (translated from Danish).
- ‘The heat demand should be reduced 20% compared to 2010’ [[45], p. 5] (translated from

Danish).

For the focus area of wind turbines, the goal is defined as:

19



‘The yearly electricity production from wind turbines should in 2025 be 1,000 TJ/yr or what
corresponds to approximately 60% of the electricity demand in the municipality in 2010’

[[45], p. 5] (translated from Danish).

In the focus area of photovoltaic, the goal is that:
- ‘The yearly electricity production from solar panels should in 2025 be 170 TJ/yr, or what
corresponds to approximately 10,000 household plants of nearly 5,000 kWh’ [50, p. 5]

(translated from Danish).

For biogas, the goal is that:
- ‘Minimum 75% of all manure in the municipality should in 2025 be utilised for biogas’ [[45],

p. 5] (translated from Danish).

Lastly, three goals are stated for the focus area of green district heating, these are:
- ‘Where it is economically and practically possible, there should be complete connection to
district heating in existing district heat areas’ [[45], p. 5] (translated from Danish).
- ‘So far it is economically and practically possible, a more interconnected district heating
network should be established’ [[45], p. 5] (translated from Danish).
- ‘All district heat should be based on ground heat, solar heat, geothermal, biogas, biomass

and/or waste heat’ [[45], p. 5] (translated from Danish).

To give an overview of the fulfiiment of the goals, are there for each of the focus areas made

estimates for the increased amount of renewable energy in the energy system, investment cost,
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reduced cost from import of fossil fuels, reduced amount of CO;-emmissions and the reduced
energy use. It is stated that most of the numbers are estimates and it is unclear how these have
been derived. The interviews reveal that the five focus areas are defined based on local interests in
the municipality and national statements. Furthermore, the current numbers, which are the basis
for the goals within the strategic energy plan, are not stated clearly. This makes it difficult to

estimate whether or not the goals are set ambitiously.

Step 5: Level of implementation strategies included in the strategic energy plan
A focus on implementation strategies is identified in the strategic energy plan. The plan includes 33

concrete actions divided between the five focus areas in order to reach the goals within these [45].
These actions are considered implementation strategies. Some actions are the responsibility of the
municipality, such as those within the municipal buildings, while others should be fulfilled by private

citizens and companies.

4.2 The implementation processes
In this section, the results from the first part of the analysis combined with data from the interviews

are used to analyse how actual energy projects carried out in the municipality are related to the
strategic energy plan. Furthermore, strategic and practical barriers to the implementation of the

strategic energy plan are identified through the interviews with the administrative employees.

A total number of 49 actual projects were identified [46], with most of them related to at least one
of the five focus areas. Eight projects were outside the focus of the strategic energy plan. In Figure
3, the number of projects related to each focus area and projects outside the focus areas can be
seen. Furthermore, the figure illustrates the extent to which different projects are related to the
strategic energy plan (the different colours). Projects marked with ‘high’ (blue) are directly

connected to the strategic energy plan and the projects work with the focus areas and the plan of
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actions. The ‘medium’ (green) projects are not directly targeting the focus areas, they are however,
still influencing the implementation of the strategic energy plan and the overall goals for the focus
areasin a positive way. Projects marked with ‘low’ (red) are related to the focus areas in the strategic
energy plan but they do not target any goals or actions from the plan. The last category ‘no’ (purple)
indicates no connection to the strategic energy plan. Eight projects are outside the themes in the
strategic energy plan but are related to energy and sustainability. Four of these projects were
ongoing before the development of the strategic energy plan which is a reasonable explanation for
the missing connection. The remaining four projects are concerned with gas for transportation,
sustainable canteens (food waste, ecological food and energy savings) and a liquefied natural gas
fired plant on a harbour in the municipality [46]. The analysis also reveals two projects covering all
focus areas. These two projects are here exemplified as one, since one is a continuation of the other.
This project was originally supported by the Danish Energy Agency with the purpose of promoting
the development of strategic energy planning [53], [54]. The project was based on cooperation
between nine out of 11 municipalities in Northern Jutland regarding strategic energy planning. The
project was primarily organised as a network consisting of different groups, each working with a
theme (wind, transport, green district heating, energy savings and energy supply outside the
collective supply, and energy and business development) [55]. The result of the project was seven
minor reports on each theme and a small publication connecting the conclusions from the work
groups at the regional level. This study has not investigated the cross-municipal project further, as
this was not the purpose of the study. However, it is interesting to note that the interviews showed
that the attitude in the municipality is that they will only consider involving or getting involved with
other municipalities if the municipality will benefit from the cooperation [47]. This is despite the

good collaboration and results in the cross-municipal project.
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Figure 2: Actual energy projects connected to the strategic energy plan. The figure shows the number of projects related
to each focus area plus projects that cover all focus areas or projects outside the focus of the strategic energy plan. Each
project is evaluated based on its connection to the strategic energy plan. ‘High’ projects are working directly with the
focus areas and the plan of action. ‘Medium’ projects are addressing the overall goals in the strategic energy plan and
focus areas, but are not connected the plan of action. ‘Low’ projects are somehow related to the strategic energy plan
but do not target any goals or actions in the plan. The ‘No’ projects are energy projects that fall completely outside the

strategic energy plan.

Based on the interviews, an increase in the number of energy projects was identified after the
strategic energy plan was published in 2012. It is difficult to tell if the increased number of energy
projects has a direct connection to the development of the strategic energy plan, but it can be
assumed that the political decision to make a strategic energy plan raised the awareness of energy

projects among employees in the municipality.

Another parameter investigated is where the projects have been developed, if projects are
facilitated within the municipal organisation or if it is an incoming project from external actors. In
Figure 4, the projects are shown in relation to their origin facilitation. Most of the projects are

incoming projects from external actors. Thirty-two of the total of 49 projects were developed
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externally, while only one project was developed in synergy between the municipality and different
local actors. The project developed in synergy is a project on Hirtshals harbour, where the
municipality helped finding the financing for the project and developed the project in collaboration
with Hirtshals harbour [47]. You could argue that it is a surprising finding that not more projects are
developed in synergy or in the municipality, based on the fact that the municipality has developed
a strategic energy plan including goals and actions to be fulfilled. However, the document analysis
of the strategic energy plan shows that the document is framed in a way where the municipality
states that it will develop framework conditions and plans that can support the development of
projects within the focus areas. The municipality sets the direction and prepares the ground for
project developers and local actors to realise the strategic energy plan. Going more into depth with
the projects developed by external actors, it may be seen that these projects cover areas where the
municipality already, through a long period, has set the overall framework for projects to be
developed. It is primarily the areas of heating, wind turbines and biogas, and these are all areas
where the municipality is obliged to conduct planning. The municipality is obliged to conduct heat
planning [56], and for technical plants such as wind turbines and biogas it is obliged to point out
areas suited for each purpose [57]. This means that the municipality makes frameworks for external
project developers to act upon, but they cannot force actors to do so and they are therefore

dependent on the interest and willingness of local actors and project developers.

One area where the municipality can have had an influence on the number of external projects is
within the district heating area. Fourteen external district heating projects has been identified and
only one of these projects was carried out before the development of the strategic energy plan.
Since the study does not include interviews with external actors, we cannot completely identify the

reasons behind the individual project proposals in this paper. Nevertheless, a couple of indicators
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were identified throughout the interviews. The first is a project born inside the municipality in 2013
regarding action plans for district heating companies. This project was financed through the Danish
Energy Agency’s funds for strategic energy planning [54]. The focus of this project was to bring the
district heating companies closer together, for them to find synergies and collaboration possibilities
within actions towards a renewable heating system. As a part of this project, the municipality visited
each of the 12 district heating companies in the municipality and talked to them about future plans
for the district heating plant [47]. Furthermore, in 2014 the government decided to give some of
the natural gas fired district heating plants under the most economic pressure the opportunity to
installa 1 MW biomass plant. These two actions can possibly have had an influence on the incoming

project proposals.
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Figure 3: Number of energy projects in Hjgrring municipality facilitated by external actors (not by the municipality), in
synergy with external actors and the municipality, or internally in the municipality. The projects are further divided into

the focus areas.

Projects started internally in the municipality are primarily energy saving projects, which are
projects where private citizens are influenced, internal projects regarding the organisation itself or

projects that work across municipal or national borders. What is characteristic for the energy saving
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projects is that almost every one of them was started by the municipality and every one of them
was financed by the municipality. The municipality has chosen to finance several projects where
they hire a consultant to go out and make energy assessments of different target groups in the
municipality. They have done this with the hope that some of the energy assessments will eventually

result in energy saving initiatives [49].

4.3 Barriers to the implementation of the strategic energy plan
A result of the interview analysis is a list of the practical and strategic barriers that different

employees experience through their work with different energy projects. In the following, the
strategic and practical barriers are described in four groups (national political barriers, local barriers
among local actors, internal barriers within the municipal organisation and external barriers). This
is done to give a better overview of the themes of barriers, however, the division of the barriers
does not mean that the barriers can easily be put into these groups as some of the barriers are very

much connected to each other.Strategic barriers

Many of the municipality’s tasks are related to fulfilment of national legislation and decisions are
often made referring to specific laws. An example within the energy sector is heat planning, where
municipalities approve heating plant projects in relation to the Heat Supply Act [56]. However, a
large variety of legislation is often relevant in different projects, which makes the planning and

implementation processes of projects a very complex matter.

The interviews show that the municipal employees experience a tendency from the national level
to make rapid changes in rules and legislation, meaning that employees are continuously adapting
their work processes to the new legislation. In relation to planning for areas for actors to put up

specific technologies, says one of the municipal employees:
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“[...] it can be absolutely crucial how the subsidy scheme and tax system are put
together, we can find good enough areas, but if there is no economy in it, then there is

no economy in it.” [48](translated from Danish).

This makes it difficult for the municipalities to make long-term or even midterm plans. Two examples
from the interviews in relation to the rapid changes in legislation are identified. The first example is
in relation to wind turbine projects where the employees have a long list of different laws they have
to take into the authorisation procedure. Rapid changes in the legislation makes it difficult for the

employees to handle these projects and makes an already long process even longer [50].

The second example given by the employees involved are the changes in support schemes for
specific technologies. In the strategic energy plan, there is a focus on installing solar power plants
on private houses as well as on the municipality’s own buildings and large-scale solar power parks.
However, almost no action has happened within this area. The employees explain the missing
actions with changes in the support scheme for solar cells just after the development of the strategic

energy plan [48]:

“What occurred right after the plan was approved was that they simply changed the
subsidy scheme and tax system pretty quickly, pushing the economic state negatively.”

[48](translated from Danish).

The employee expresses an understanding for the change in the support schemes to avoid an
overweight of solar power (or other technologies) in the energy system. However, it is also made
clear in the interview that these changes make it difficult for the municipalities to develop long-term
strategies that follow the desired direction for the national energy system, when the subsidies and

tax levels changes from ‘day to day’.
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Even though barriers are found in the legislation today, the interviews reveal that municipal
employees still have a trust in the effect legislation and regulation can have. However, the
employees underline that the legislation will only work if municipalities’ local knowledge is

considered in the development of the laws [49]:

“I think you can come a long way with rules and legislation and | think definitely it
should be done, however, you also have to connect it to what we go out and find out,

what is it actually people need.” [49] (translated from Danish).

This indicates a lack in the connection between nationally developed legislation and municipalities’
practical knowledge, which makes it difficult for the municipalities to plan for the most optimal local

solutions.

A finding that can be concluded through the identified national barriers is that the municipality, to
a great extent, follows the, at the time of the development of the plan, current regulations and
rules. This means that they limit their plan to consider subjects that are supported nationally in a
way that makes it possible to realise the goals. If the support changes or is withdrawn, the result
will be that the targets are not met. This is identified through the example of photo voltaic in
Hj@rring municipality [48]. Other themes that could be relevant from a smart energy system
perspective are either not mentioned at all or consciously eliminated from the process. One of the
things that is eliminated from Hjgrring municipality’s strategic energy plan is private transport, e.g.
in terms of getting people to drive electrical vehicles by securing the right charging infrastructure.
This could either be because they do not see the barriers due to their local focus or that they see

them but do not think that they can do anything about them. The municipality seems to be aware
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of these strategic barriers, however, they do not do anything to challenge the political system to

change them.

Practical barriersLocal barriers in the is study are primarily connected to local citizens. Local resistance
to wind turbines is one of the large barriers in the energy planning process globally [17]. The

resistance to wind turbines makes the processes of the projects long and difficult [50]:

“[...] The Planning Act state that some pre-public hearing, where you very early in the
process are out to hear the neighbours in relation to, that there will be wind turbines
installed in this area. [...] Maybe also some public meeting involved and, not as the
main rule, but often a massive pile of protests. [...] Because it is something that can get

people out of the deep sofa and over to the PC.” [50](translated from Danish).

Local resistance makes it difficult for the administrative employees to administrate these projects
and to get the projects approved in the city council, as the city council if often influenced by the

protests and therefore, stalls the decision-making [50].

The municipality recognises the importance of local support and willingness to act both in and
outside their own homes [49]. The municipality do not have legislation they can use to force citizens
to take actions. At the same time, they experience that it is not enough to put advertisements in
newspapers to engage people [49]. The municipality finds it difficult to activate the citizens and they
emphasise that they must find a way to activate them because they do not have time to wait for the

government to act on that front [49].
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Evet though there are local political support to develop and implement a strategic energy plan for
the municipality, this is not equal to no barriers being found within the organisation. Different

barriers can be found within the organisation.

Local political conditions and actions have a strong influence on the development and
implementation of the strategic energy plan. Through the interviews, the importance of the

administrative employee’s knowledge of the political ‘game’ was identified [49,50]:

“The challenge locally is to do with finding the right time, where the administrations
have time and resources to start a process. To find the right time, where the politicians
are interested, meaning they see the challenges/problematics in it and that we can get

the people we want to speak to, to speak.” [47](translated from Danish).

Even though the employees have good technical skills, this is not enough to get the strategic plan
or other projects onto the local political agenda. Timing and argumentation is everything if the plan
should be realised in the municipality [47]. If the administrative employees come up with proposals
for the city council at a time when the politicians are not ready to respond, the changes will be
dismissed no matter how good the argumentation [47]. The employees use a lot of time and
resources developing a strategy that corresponds to the development desired by the city council.
This finding is in alignment with the findings of Hoff and Strobel, who found that municipal climate
policies ‘Have to follow certain “rationalities” in order to get accepted by the majority in the local
council’. They furthermore identified that these rationalities are connected to short-term visible
projects and to showing economic feasibility in the climate plans [16]. This could likely be connected
to the fact that there are elections in the municipalities every fourth year, and the politicians would

like to show their actions within their election period. The four-year election period also creates
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uncertainties in planning, as an election can result in a new city council. The new city council might
not have the same visions as the former, and if the strategy work happens to be done in that period
it can result in a setback in the work. This is what Hjgrring municipality currently (primo 2018) are

experiencing with their update of their strategic energy plan.

Another identified barrier connected to local political conditions is the difference in the time horizon
the politicians and administrative employees respectively relate to. The employees experience that
they have a longer time horizon than the politicians and that makes it difficult to get subjects onto
the political agenda, if some of the issues presented by the employees have not yet occurred for

politicians to see the problem in reality [50].

The implementation of the actions in the strategic energy plan requires actions from many different
actors, both within the organisation and across departments. Several internal barriers have been
identified through the interviews. One is to make the employees that have been part of developing
the strategic energy plan act in new ways, it is another thing to make employees with no connection
to energy and environmental issues act in a certain way. One example is a project that has been
brought into the municipality through an external actor. It is a project where the aim is to save
energy in municipal institutions by changing the behaviour of the users in the buildings. In this
project, it has proven difficult to get the users to change their behaviour, since they cannot see the

motivation for doing so:

“.. This is where | think it is difficult, we have had some projects in our own institutions
in relation to savings, but who get the savings, is it the institutions themselves — Yes,
maybe for a short time, but then afterwards are they drawn in grants because it is seen

that they don’t use as much as they should do and it was not the meaning that they
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should buy toys for the money they saved. So, | think it is difficult to go out, what is the
carrot for them? Because they do not care how much, a little rough said, but they do
maybe not care how much water they use, because they do not get the money they

save.” [49](translated from Danish).

The last identified barrier within the organisation is a gap in the management’s understanding of
how complex and time consuming some of these energy projects are [49]. In relation to wind turbine
projects, the experience of the employees concerns the understanding of the management who
expect the process to be done within a certain timeframe, which is impossible to achieve due to
public hearings and lot of local resistance that often leads to further technical analyses. Additionally,
changes in the local political position can put the projects on hold [50]. This could indicate that
communication between the local political level and administrative level in the municipalities could

be improved in order to gain the right support for complex energy projects.

In Hjgrring municipality, some energy projects are working with external municipalities and
consultancy companies. These are specific projects financed fully or partly by external funding, and
where cooperation between different partners was a demand. The employees see these projects as
a great way to share knowledge and learn from other actors who have similar problems as
themselves. However, a barrier in these projects are differences in approaches and expectations
among the different actors making it hard and time consuming to set up cooperation [49]. The
municipality has good experiences with cooperation with other municipalities, both Danish and
foreign, and they also see the necessity for such cooperation in the future, as one employee states

[471]:
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“If some of the projects that go across municipalities can support the national goal and give a
little extra to the different municipalities, then are we in. This is how it is, this is how it often is
for some of the activities that have to be stated to reach this goal. There are some activities that

do not make any sense to work within every single municipality.” [47] (translated from Danish).

5 Concluding discussion
This study has investigated how municipalities currently work with strategic energy planning in

practice. The analysis is based a theoretical framework for strategic energy planning that form the
analytical framework for analysing the current strategic energy plan in Hjgrring Municipality. The
theoretical framework for strategic energy planning includes the complete process and the strategic
energy plan is only one part of strategic energy planning and it will therefore be ideal to use the
theoretical frame work to analyse the strategic energy planning process form even before the
strategic energy plan is finished. However, the current strategic energy plan in Hjgrring Municipality
are from 2012 and it was therefore not possible to use the theoretical framework on the complete
process. The analyses have therefore been reliant on the information written in the strategic energy
plan, to gain information on if and how the municipality have included the different steps from the
theoretical framework. However, that fact that the strategic energy plan has been present since
2012 gives us the opportunity to analyse how the strategic energy plan is put into action within the
municipality and to go deeper into the implementation of the plans of action. Analysing the strategic
energy plan and especially the implementation in form of the energy projects carried out in the
municipality from 2012 until today, have also made it possible to not only identify missing aspects
from the theoretical framework for strategic energy planning in the strategic energy plan but also
identify the strategic and practical barriers for strategic energy planning occurring in the execution

of energy projects in the implementation phase.
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The case study demonstrates that the municipality put an effort into the strategic energy planning
process. The municipality has cooperated with both consultancy companies and local actors in the
development of a strategic energy plan that includes implementation strategies. Connections
between the strategic energy plan and the actual projects have been identified, and they show that
the strategic energy plan is used to steer the direction for energy projects in the municipality. Even
though the study shows that Hjgrring municipality is on the way with strategic energy planning, it
also reveals how complex the strategic energy planning task is for the municipalities. In particular,
strategic and practical barriers anchored in national and local politics have been identified as some
of the biggest barriers for municipalities. The study has been carried out around three research

qguestion which are individually addressed below.

1. How does a typical Danish municipality currently work with local (strategic) energy planning?

The case study shows that Danish municipalities are on their way in terms of taking responsibility
for the green transition of the energy system. However, when analysing Hjgrring municipality’s
strategic energy plan in relation to the theoretical framework, the plan falls short in some areas.
Firstly, there is no indication of direct interaction between Hjgrring municipality and other
institutional levels, such as the national level and regional level (other municipalities), neither in the
strategic energy plan or during the interviews; even though the Energy Agreement from 2012 and
the national goals of becoming fossil free in 2050 are used as argumentation for the development
of the local strategic energy plan. According to the theoretical framework, it would have been
beneficial for the strategic energy planning if there had been an ongoing interaction between the
different levels [11], e.g. to limit the possibilities of sub-optimisation in the individual municipalities

[58]. Carney and Shackley [59], Kierstead and Schulz [60] as well as Sovacool and Brown [61] argue
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that neither national or local planning can stand alone, they emphasise that a balance between
centralised policy/decision-making and local implementation is required if the green transition

should succeed.

One of the main purposes of strategic energy plans is to set long-term goals for municipalities.
However, in the case of Hjgrring municipality’s strategic energy plan, the overall goal is not
completely clear and it can be argued that their time horizon of 2025 is midterm rather than long
term. They indicate that a fossil free society is the ideal goal but at the same time, they set the goal
that this plan should only lay the foundations for a fossil free society. They do however, set up eight
concrete goals that they directly connect to a plan of actions, including milestones for when the

actions should be carried out.

In the development of strategic energy plans, Petersen [5] found that most municipalities use
external consultancy firms to develop their strategic energy plans and his critique is that this results
in a top—down plan with little or no connection to local communities. Furthermore, Bale et al. [62]
critiques the planning of energy systems today for being based on primary techno-economic
computer models which cannot include political and societal issues and they point out the
importance of a stronger connection between technical and societal aspects in the planning process.
However, external consultancy firms and computer models could also be beneficial in strategic
energy planning, since these can provide inputs to the process which would not have been seen by
the internal employees in the municipality. In the case of Hjgrring municipality, an external
consultancy firm was also involved and model tools have been used in the development of the
strategic energy plan. However, the strategic energy plan also reveals that local actors have been

allowed to provide input into the decision-making process. Given that Hjgrring municipality has
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completed and started a number of projects within the frame of the strategic energy plan and the
fact that they have included input from local actors in the process, shows that it is possible for

municipalities to combine the technical and societal aspects in strategic energy planning.

2. How well connected are the strategic energy plans with the actual energy projects carried

out in the municipality?

This study finds that 26 of 49 energy projects are closely connected to the strategic energy plan and
its plan of action. This indicates that the municipality, to some extent, has succeeded in realising the
strategic energy plan. This is contrary earlier studies stating that energy strategies primarily are

promises that are not being implemented in reality [5,63].

The fact that Hjgrring municipality has a focus on implementation strategies and many projects are
highly connected to the plan of action, signals that the municipalities and local actors are willing to
participate in the green transition, although it is a voluntary task and they are not financially
supported from a national level. This finding can be seen as going against earlier studies which
indicated that the voluntariness and lack of financing from the national level is one of the main
strategic barriers [6,7,11]. However, it should be remembered that it is up to the individual city
council how they structure the budget for the municipality and there can therefore be a large
difference in how energy actions are prioritised in the municipalities. The lack of financial support
from the national level might not be a large problem for Hjgrring municipality, since energy is a
priority in the municipality. However, the case study can nevertheless indicate a problem for
strategic energy planning; the voluntariness gives municipalities the opportunity to leave out

themes they find difficult to handle (e.g. transportation in the case of Hjgrring municipality). This
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goes against smart energy system thinking where the complete energy system should be taken into
consideration [40]. If strategic energy planning in the municipalities was to be supported financially
by the government, it would make strategic energy planning a mandatory task and it would secure

a more homogeneous quality in the local strategic energy plans [5,6].

3. What are the practical barriers to a successful strategic energy planning process, seen from

the municipalities perspective?

Barriers to strategic energy planning in the municipalities are identified throughout the study. The
identified barriers are presented in Table 1, alongside suggestions for both the national and local
level on how to overcome these barriers. The paper does not go deeply into how the suggestions of
how to overcome the barriers should be realised and implemented since this will require further

research and several in-depth analyses of the individual barriers.

The identified barriers are divided between strategic and practical barriers to obtain an overview of
if the barriers are anchored locally or at the national level. Dividing between the two types of
barriers would help the administrative employees in the municipalities to be aware of which barriers
should be addressed locally and which barriers require a pressure on the national politicians and

their supporting agencies.
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Table 1: Overview of identified barriers and suggestions on how to eliminate these barriers in the strategic energy

planning process.

Barriers

Suggestions

Strategic barriers

Lack of connection/communication between
the national and local level.

A better communication channel between the national
and local level is needed in order to secure a match of
expectations between levels. But also, to make sure
that local barriers and challenges are communicated to
the national level, so that this can be included in the
development of national policies.

Rapid changes in subsidies and tax levels.

Rapid changes in, e.g. subsidies and tax levels at the
national level makes it very difficult for the
municipalities to realise the long-term goals [54,64].
The national level should therefore, be aware of the
consequences that changes in the policy instruments
have for long-term planning at the local level.

Strategic energy planning as a voluntary task.

Strategic energy planning should be a mandatory task
for municipalities and should be supported financially
from the national level.

Practical barriers

Lack of clearly defined long-term goals.

The national policy framework should be shaped in a
way that makes it easy for the municipalities to make
long-term goals for the energy sector.

Timing in relation to local political agendas. If
the timing of initiatives is wrong in relation to
political agendas, it can result in projects being
turned down despite solid, professional
argumentation.

It is important that administrative employees know the
political ‘game’ and have extensive knowledge of the
political structures within the municipality.

Making strategic energy planning a mandatory task for
municipalities will force local politicians to prioritise
energy initiatives on their agenda.

The long time between revision of the strategic
energy plan.

If the municipality revises the strategic energy plan
regularly, they would be able to continuously follow-up
on barriers and give feedback to the national level of
what is working and not working at the local level.
However, ongoing changes also imply that the right
resources and competences for conducting strategic
energy planning in the municipalities is needed, if
strategic energy planning should succeed.

Municipalities can develop strategic energy
plans that include implementation strategies.
However, the actual implementation is deeply
dependent on citizens and other actor’s
willingness to take actions in the direction
desired by the municipality.

Municipalities should involve a wide range of local
actors (citizens and local companies) in the early
beginning of the development of strategic energy plans
for them to be able to include local knowledge and
interests in the strategic energy plan.

This study shows the complexity of the context in which municipalities currently conduct strategic
energy planning and highlights several strategic and practical challenges that are important to be

aware of in future studies of the field. Municipalities seem not to work specifically with smart energy
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system solutions, but rather try to match the current national framework conditions, although they
are aware of the changing regulations. Consequently, this results in missing local actions in some
areas of the energy system. The municipalities try to take responsibility with strategic energy
planning, however, the poor national framework conditions from the national level makes it difficult
to reach the common goals for the energy sector. The municipalities and other actors operating at
the local level need to communicate their practical experiences of barriers and successes to the
national level. Political changes will not happen out of the blue and this is why there is a need for
the actors to communicate their needs and wishes based on their local knowledge [65].
Furthermore, to be able to obtain a more complete understanding of the complexity of strategic
energy planning and the practical barriers involved, more case studies are needed to investigate the

relations between the involved actors, both at the national and local level.
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