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S UMMARY I N S WEDISH
Det globala klimatet förändras drastiskt, vilket tydliggör behovet av att ställa om energisystemet.
De svenska kommunerna ses som nyckelaktörer i denna omställning då de har vidsträckande
ansvarsområden, vilket bland annat innefattar energiplanering. Alla kommuner ska ha en energiplan
gällande distribution av energi, men kommunerna har även visat ökad klimatmedvetenhet under
2000-talet. Vidare så ansvarar kommunerna även för den fysiska planeringen, och intensifierade
klimatinsatser kommer i hög utsträckning vara beroende av hur denna planering utförs.
Energisystemet påverkar dock även många andra miljöaspekter. Strategisk miljöbedömning kan
bidra till att beakta sådana miljöaspekter och motsvarande miljömål i planering, vilket behövs för
att undvika att annan negativ miljöpåverkan uppstår vid en klimatomställning och att synergier
mellan mål istället kan utnyttjas. Därför syftar denna licentiatavhandling till att undersöka den
nuvarande energiplaneringspraxisen och integreringen av energi- och klimatmål i
översiktsplanering (Artikel I), samt att utforska utförandet av miljöbedömning och beaktandet av
miljömål inom kommunal energiplanering (Artikel II). Dessutom utvecklas förslag för att stärka
praktiken (Artikel I och II).
För att uppnå syftena så har en dokumentanalys, statistiska analyser, tematiska analyser och en
intervjustudie utförts. Denna avhandling visar att lagen om kommunal energiplanering inte följs,
utan att kommunerna istället proaktivt fokuserar på att minimera klimatpåverkan. Vidare syns en
koppling mellan kommuners energiplan och översiktsplan gällande energi- och klimatrelaterade
mål och strategier, så en kontinuerlig energiplanering kan därmed vara ett sätt att uppnå en fysisk
planering i linje med klimatmålen. Miljöbedömning utförs sällan trots lagkrav, till stor del på grund
av bristande behovsbedömningar. När miljöbedömning väl utförs så kan det dock öka beaktandet
av miljömålen, särskilt sådana där negativ miljöpåverkan av klimatåtgärder kan uppstå. Beaktandet
av miljömål kan därmed bidra till att förstärka synergier mellan en klimatomställning och andra
miljömål, vilket kan ge energiplanen ett bredare stöd och underlätta vid dess implementering.
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A BSTRACT
The global climate is changing rapidly, which pronounces the need for
transforming the energy system. The Swedish municipalities have been identified
as key actors in Sweden’s decarbonisation due to their far-reaching
responsibilities, which encompass energy planning. The municipalities are
required to have a Municipal Energy Plan (MEP) regarding the provision of
energy, but have increasingly shown climate awareness. Further, the
municipalities are responsible also for the spatial planning, and increased climate
efforts will largely be dependent on how this planning is conducted. However,
the energy system also affects various other environmental impacts. Strategic
Environmental Assessment (SEA) can aid to take these impacts and associated
National Environmental Quality Objectives (NEQOs) into account, which is
necessary in order to avoid that other negative environmental impacts occur due
to a decarbonisation and that synergies between NEQOs instead could be
utilised. Thus, this thesis aims to examine current municipal energy planning
practice and the integration of energy and climate targets into comprehensive
planning (Paper I), as well as to explore the performance of SEA and the
consideration of NEQOs in municipal energy planning (Paper II). Further,
suggestions for strengthening the practice is developed (Paper I and II).
To achieve the aims, a document analysis, statistical analyses, thematic analyses
and an interview study has been employed. This thesis shows that the Act on
Municipal Energy Planning is not followed and that the municipalities
proactively focuses on climate change mitigation instead. Moreover, a link
between MEPs and Comprehensive Plans is seen regarding energy and climaterelated targets, and a continuous energy planning can thus be one way of
achieving a spatial planning in line with the climate objectives. SEA is seldom
performed despite legal requirements, due to a deficient screening practice.
However, when performed, SEA can increase the consideration of NEQOs,
particularly those in which negative environmental impacts of climate efforts can
occur. The consideration of NEQOs could thus help enhance synergies between
a decarbonisation and other NEQOs, which could mobilise support for the
MEP and aid its implementation.
Key words: municipal energy planning, local climate policies, climate
change, comprehensive planning, Strategic Environmental Assessment,
National Environmental Quality Objectives

1 I NTRODUCTION

effect by further trapping infrared radiation
emitted by the earth and radiating it back
down, thereby additionally heating the planet
(Schneider, 1989). The changing climate is
demonstrated by the fact that 17 of the 18
warmest years in terms of global average
temperatures occurred from 2001–2017, with
2015–2017 being the hottest years of all –
measured at 1.1–1.2 °C above pre-industrial
levels (WMO, 2018). The increase in global
temperature severely impacts physical,
biological and human systems, including
melting glaciers and permafrost, increased

With the rapidly increasing climate change,
humanity is facing unprecedented challenges.
Current global warming
is
being
anthropogenically induced as human
activities such as burning of fossil fuels and
changes in land use have caused an increased
atmospheric concentration of greenhouse
gases (GHGs), e.g. carbon dioxide and
methane (IPCC, 2014). The increased
presence of these gases enhances the lifeessential and naturally occurring greenhouse
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risk of floods, droughts and wildfires,
reduced food production, etc. (IPCC, 2014;
Rosenzweig et al., 2008). Thus, there is a great
need for society to considerably reduce its
greenhouse
emissions,
of
which
decarbonisation of the energy system is a
substantial and integral part because of the
current dependency on fossil fuel for energy
(International Energy Agency, 2015).
In order to curb GHG emissions, virtually all
sovereign nations of the world, through the
United Nations Framework Convention on
Climate Change (UNFCCC), have jointly
agreed on the target of restricting global
warming to well below 2 °C and pursuing
efforts to keep it below 1.5 °C (UNFCCC,
2015). This was decided in the so-called Paris
Agreement, which further stipulates that each
participating party should pledge their
Nationally Determined Contributions (Ibid.).
In comparison with the Kyoto Protocol, the
previous international treaty for the reduction
of GHGs, the pledges are voluntary and there
are no enforcement mechanisms in terms of
financial penalties or similar if a party does
not meet its pledged target (Falkner, 2016).
Further, the initially pledged Nationally
Determined Contributions are currently
predicted to put us on a trajectory of around
2.6–3.1 °C, which is lower than the projected
pathway with current policies, but still far
above the target established in the Paris
Agreement (Rogelj et al., 2016). This is a
cause for concern, as it is argued by Steffen et
al. (2018) that global warming of
approximately 2 °C represents a planetary
threshold, after which irreversible reinforcing
biogeophysical feedbacks will be triggered,
thereby putting the earth on a so-called
“Hothouse Earth” pathway with much
higher temperatures than if these reinforcing
effects could be avoided. By restricting global
warming to 1.5 °C, the impacts could be
significantly reduced. However, this demands
immediate cross-sectoral action by a variety
of actors to enable such a transition (IPCC,
2018).
Sweden has established ambitious energy and
climate targets with zero net emissions by
2045 as the major, long-term target, with
interim targets of a reduction in GHG

emissions of 63% by 2030 and 75% by 2040
for non-EU ETS sectors (mainly emissions
from transport, housing and agriculture),
compared to the levels of 1990 (Government
of Sweden, 2017). Further, a specific target
has been set for the transport sector,
excluding domestic aviation, of a 70%
reduction in GHG emissions by 2030
compared to 2010 (Ibid.). Although Sweden
is set to reach its 2020 climate targets (Official
Letter 2015/16:87), it has been projected that
the climate target regarding zero net
emissions for 2045 and the target for the
transport sector in 2030 in particular will not
be achieved without enhanced efforts
(Månsson, 2016; Swedish Environmental
Protection Agency, 2015).
Local governments can be key actors for
achieving international and national climate
objectives (IPCC, 2018). This is partially due
to the fact that they are the government body
closest to citizens with wide responsibilities
for providing services and planning for e.g.
infrastructure and land use (Betsill and
Bulkeley, 2007; Bulkeley and Kern, 2006).
The notion of planning is rooted in
modernity and democracy, centring around
the idea that collective affairs could be jointly
managed in a way that enables more welfare
and prosperity (Healey, 1992). With the
growing recognition of the need to transition
to sustainable development, the pursuit of
ecological sustainability can be seen as one of
the main rationales for planning (Næss,
2001). This was particularly emphasized in
the United Nations (1992) Agenda 21 action
plan. The Swedish municipalities have been
singled out as key actors in the strive towards
sustainability as they have broad and
extensive responsibilities (Granberg and
Elander, 2007) that encompass both a
monopoly on land-use planning (Persson,
2013) and a mandate to conduct energy
planning (Ivner et al., 2010). In light of these
planning responsibilities and the ambitious
climate targets established by Sweden, ways
of strengthening municipal energy and
climate planning need to be explored prior to
a potential legislative revision of the Act on
Municipal Energy Planning (1977:439),
which has been proposed by the Swedish
2
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Energy Agency (Lundqvist and Kasa, 2016).
Further, an important feature for achieving
Sweden’s energy and climate objectives are
measures for constructing a more energyefficient society so that modal shifts from car
dependency to public transport, cycling and
walking can occur (Swedish Transport
Administration, 2015). This stresses the need
to integrate energy and climate aspects into
comprehensive planning, which however has
been found deficient in previous research
(Dovlén and Khakee, 2017; Persson, 2013).
Thus, it is worth investigating whether
municipal energy and climate planning could
be a tool for integrating energy and climate
aspects into comprehensive planning.
Notwithstanding the urgency of climate
change, it must still be acknowledged that
climate is just one of nine planetary
boundaries, as identified by Rockström et al.
(2009). The energy system affects many of
these boundaries, of which the most
significant impacts are seen within climate
change, land-use change, biodiversity loss,
ocean acidification, the nitrogen cycle,
freshwater use, aerosol loading and chemical
pollution (Johansson et al., 2012). Currently,
only acidification has been identified as
pertaining within the safe planetary
boundary, but with aerosol loading and
chemical pollution yet to be quantified
(Steffen et al., 2015). Sweden has adopted 16
National Environmental Quality Objectives
(NEQOs) in order to pave the way for
sustainable development (Malafry, 2016). The
objectives are broad and ecologically focused
and have been recognised as adequately
representing the planetary boundaries (Höjer
et al., 2011; Nykvist et al., 2013). Similarly to
the implementation of climate policies, the
Swedish
municipalities,
with
their
multifaceted responsibilities, are also vital to
the achievement of the NEQOs (Jörby,
2002). Thus, there is a need to consider
NEQOs in municipal planning.
A concept that can potentially aid the
consideration of other environmental
impacts and associated objectives in planning
are Impact Assessment (IA) tools. According
to the legislation, an Analysis of the Plan’s
Impact on the Environment (APIE) should

always be performed for the statutory
Municipal Energy Plans (MEPs) (1977:439).
Another renowned IA tool with more formal
procedural requirements is Strategic
Environmental Assessment (SEA). SEA can
be defined as a process that aims to
systematically assess the impacts of a
proposed policy, plan or programme, in order
to ensure the appropriate considerations in
strategic decision-making (Partidário, 1996;
Therivel, 2010). The statutory Municipal
Energy Plans are covered by SEA legislation
as well, and an SEA should be carried out for
these plans if the initial screening stage
concludes that it is considered it will result in
significant environmental effects (EU
Directive 2001/42/EC). However, for
voluntarily adopted Municipal Energy and
Climate Strategies (MECSs), the legal
requirements are less clear. Further,
decarbonisation of the energy system can
occur in a variety of ways, all of them with
different environmental impacts and
different synergies and conflicts in relation to
other NEQOs (Hildingsson and Johansson,
2016). Thus, Impact Assessment tools such
as SEA are important to utilise in this
planning context in order to avoid problemshifting (Ivner and Hjelm, 2009). However, it
has been found that when applying IAs in
municipal energy planning, the focus has
largely been on carbon dioxide emissions,
which indicates that IAs has not been able to
fulfil the purpose of highlighting other
potential environmental impacts (Ibid.).
Previous research has also shown that SEA
often is lacking for Municipal Energy Plans
(Balfors et al., 2018). An examination of all
the IA tools and their contribution to
integrating NEQOs in both statutory and
voluntary energy and climate planning is
therefore an important element when
examining current municipal energy planning
and ways of strengthening its practice.

2 R ESEARCH

AIMS AND

OBJECTIVES

The overall aim of this thesis is to investigate
the current municipal energy and climate
planning practice along with its joint
execution of Impact Assessment. Further, it
3
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is aimed to develop suggestions to strengthen
the practice in terms of its integration into
and influence on the general municipal
planning and its contribution to an
ecologically sustainable development. These
overall aims are addressed in both Paper I and
Paper II. Furthermore, three specific
objectives have been established to achieve
the aims of the thesis:
a) Analyse and discuss the state and
trends of municipal energy and
climate planning (Paper I)

1977, all municipalities are required to have
an up-to-date Municipal Energy Plan
regarding the supply and distribution of
energy. This Act emphasizes the rational use
of energy and was adopted in a response to
the oil crisis in the 1970s, with the focus of
the national policies at the time being on a
reduction in oil dependency (Stenlund
Nilsson and Mårtensson, 2003). Initially, the
Act had more of an encouraging nature and
the development of Energy Plans was not
mandatory, but two revisions of the Act
during the following decade made it
mandatory and further required the Energy
Plan to cover the geographical area of the
municipality in its entirety (Olerup, 2000;
Stenlund Nilsson and Mårtensson, 2003). In
1996, the electricity market in Sweden was
deregulated, after which many municipalities
privatised and in some instances also sold
their energy companies (Högselius and
Kaijser, 2010; Stenlund Nilsson Ivner, 2006).
Consequently, this has restricted the
municipalities’ operational influence on the
distributional aspects of the energy system
(Palm, 2004). In consequence, the energy
companies becoming powerful actors in
energy planning (Palm, 2006).
During the 1990s and early 2000s, there was
growing recognition within Swedish energy
policies of climate change mitigation and the
need to transition to renewable energy
sources (Nilsson, 2005; Uba, 2010).
However, these preconditional changes in
terms of limited operational control and a
change in focus of national policies have not
been reflected in legislation that regulates
municipal energy planning. Instead, the latter
change has taken the form of multiple
government programmes promoting the
development of voluntary Municipal Energy
and Climate Strategies (MECSs), i.e. local
strategies that primarily address climate
change mitigation through financial
incentives (Gustafsson et al., 2015). Some of
the themes addressed in the MEPs/MECSs
prepared
within
the
governmental
programme of Sustainable Municipality
(Uthållig kommun in Swedish), were i)
municipal real estate, housing and premises,
ii) municipal travel, transport, and public

b) Examine the integration of municipal
energy and climate planning into
municipal comprehensive planning in
terms of targets and strategies (Paper
I)
c) Explore the Impact Assessment
practice and its potential to facilitate
an increased consideration of
national environmental objectives in
Swedish energy and climate planning
(Paper II)
The term Swedish energy and climate planning in
this paper is used to refer to regional and
municipal energy and climate planning of
both a statutory and voluntary character. In
Section 3.1, these different policy documents
and their legislative status are further
elucidated.

3 B ACKGROUND
3.1 Swedish Energy and climate
planning
This section provides a background on the
origin of municipal energy planning in
Sweden and its legislative context, and
accounts for subsequent preconditional
changes that have occurred along with
national policy development. The scope and
common procedure of municipal energy
planning is also presented. Further, factors
that could affect local climate policy
implementation are presented. Lastly, a brief
account is given of an emergent regional
planning level.
According to the Act on Municipal Energy
Planning (1977:439), which was adopted in
4
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transport, iii) provision and distribution of
renewable energy, and iiii) spatial planning
(Gustafsson et al., 2011). Thus, it is indicated
that the scope of municipal energy planning
has broadened from its traditional scope of
addressing energy provision.
According to Fenton et al. (2012), the energyplanning process starts with an inventory of
the current situation, for example, in terms of
energy use, which is used as a basis for
establishing visions and targets, followed by
decisions on actions and measures as to reach
the established targets that is compiled in an
action plan. Further, the plan is prepared and
subsequently implemented and monitored
until it is time for it to be revised (Ibid.).
Stenlund (2006) has found that established
goals in MEPs are achieved to a lesser extent
when private actors are responsible for their
fulfilment. Consequentially, it has been
argued by Ivner et al. (2010, p. 106) that “for
energy planning to be a tool that actually leads
to change of the local energy systems the
energy plan needs to be accepted among a
broad range of actors, including industry and
the public”.
In a literature review conducted by Ryan
(2015), three key features for enabling local
governments to take climate action were
identified. Firstly, a decisive feature is
whether there exists sufficient local
government capacity, not only in terms of the
government
mandate
and
planning
responsibilities in different areas such as
energy, land use and waste management, but
also in terms of organizational resources,
more specifically funding, human resources
and information management (Ibid.).
Secondly, political factors were identified as
of importance (Ibid.). This comprises
political leadership, and especially so-called
policy entrepreneurs, i.e. either elected or
appointed government officials which can
advocate and persuade other internal and
external actors regarding the need of local
climate policies (Bulkeley and Kern, 2006).
By building this support through diplomacy
and communication, policy entrepreneurs
can be vital for setting climate change on the
local agenda and spark local activities
(Bulkeley et al., 2009). However, they can

only push climate action to a certain extent
until it will be dependent upon a broader
institutional capacity “in order to overcome
the
constraints
of
administrative
structures…and to survive the loss of
particular individuals” (Bulkeley and Kern,
2006, p. 2253). Legitimacy and support from
other local economic and social actors, e.g.
private companies and civil society, can also
influence opportunities for climate policy
implementation (Larsen and GunnarssonÖstling, 2009; Ryan, 2015). Thirdly, it was
singled out as important by Ryan (2015) to
give climate change a “local framing”. This
means emphasising local problems resulting
from climate change and/or the potential
local benefits that climate action could bring
(Bulkeley, 2010; Bulkeley and Betsill, 2003).
By showing the potential environmental and
socio-economic co-benefits various GHG
mitigation measures could bring in the local
context, it can facilitate in gaining broader
political support, thereby aiding policy
implementation (Ryan, 2015).
Another emergent actor within Swedish
energy
planning
are
the
County
Administrative Boards (CABs). Within each
respective county, they represent the national
government and their primary task is to
coordinate and supervise activities (Bäck,
2011). Traditionally, the regional level has
been rather passive in the area of strategic
energy and climate efforts (Thoresson et al.,
2010). However, since 2007, County
Administrative Boards have been instructed
to prepare Regional Climate and Energy
Strategies with the aim of decarbonising the
energy system in cooperation with concerned
stakeholders, such as the municipalities
(Palm, 2009). The CABs thereby have a
coordinating role in these processes (Palm
and Thoresson, 2014).

3.2 Municipal comprehensive
planning and its integration of energy
and climate aspects
This section presents the municipal planning
monopoly and the relevance of spatial
planning to a transition to a carbon-neutral
society.

5
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An important component for having
sufficient local government capacity for
climate action is the local governments’
mandate and planning responsibilities in
different areas such as land use (Ryan, 2015).
As previously mentioned, the Swedish
municipalities have a so-called planning
monopoly. This means municipalities possess
a high level of autonomy and that
governments at higher level have very limited
possibilities to interfere with spatial planning,
other than through legislation, guidance and
monitoring (Dovlén and Khakee, 2017). A
vital planning instrument in this context is the
statutory Comprehensive Plan (CP), i.e. a
strategic plan that should guide developments
concerning land use and infrastructure
development in the whole municipality over
the next 10–20 years (Persson, 2013).
Although the Comprehensive Plan is not
legally binding, it can be considered to be
indicative of future developments, which is
then more precisely regulated in another
statutory,
and
regulatory,
Detailed
Development
Plan
(Hedström
and
Lundström, 2013; Högström et al., 2018).
The Planning and Building Act (2010:900),
which regulates comprehensive planning, was
substantially revised in 2010 and has since
required municipalities to indicate in the
Comprehensive Plan how they intend to take
into account national and regional objectives
and programmes relevant to sustainable
development and coordinate them with
spatial planning. However, in a systematic
review of 55 Comprehensive Plans it has
been shown by Persson (2013) that the
concept of sustainable development is
seldom concretised in comprehensive
planning in terms of providing it with
tangible content. Instead, the concept is often
kept ambiguous and open to interpretation,
with seemingly little effect on the planning
content (Ibid.). Further, a study of 27
Comprehensive Plans by Dovlén and Khakee
(2017) concluded that visions and strategies
concerning energy and climate are rarely
linked to implementation measures. Thus, if
spatial planning is to be used as a tool to
mitigate climate change, there is a need to
further integrate energy and climate

considerations into comprehensive planning,
which municipal energy and climate planning
can potentially facilitate.
Energy use can be affected by urban form
and therefore spatial planning in multiple
ways. This concerns energy use in
transportation, as the density of urban
development, for example, can affect travel
needs and preconditions for public transport
(Lundström, 2010) and the mixing of urban
functions can also reduce travel distances
(Anderson et al., 1996). Further, per capita
heating requirements can generally be
expected to be lower in dense developments
due to their relatively lower surface area
(Ewing and Rong, 2008). Development
patterns can also influence the possibility of
utilising district heating and its transmission
losses, which is an energy-efficient technical
solution, especially when used with a
combined heat and power plant (Steemers,
2003). Lastly, the production of both
centralized and distributed renewable energy
and its distribution needs to be spatially
planned, for example, localising development
favourably for rooftop solar power or
identifying areas that are suitable for largescale wind power or solar power plants (Kaza
and Curtis, 2014).

3.3 Impact Assessment tools in
Swedish energy and climate planning
In the following paragraphs, the different
Impact Assessment tools relevant to Swedish
energy and climate planning will be
presented, with a focus on Strategic
Environmental Assessment. Lastly, their
legislative status in this planning context will
be elucidated.
Impact Assessments, which broadly can be
defined as “the process of identifying the
future consequences of a current or proposed
action” (IAIA, 2009, p. 1), must according to
Ivner and Hjelm (2009) be utilised in
municipal energy planning so as to avoid
shifting of environmental burdens. The
tradition of performing Impact Assessments
is long. With the growing recognition of the
anthropogenic effects on the environment
during the 20th century, Environmental
Impact Assessment (EIA), a process tool
6
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aimed at assessing the environmental impacts
of projects, emerged in the 1960s (Caldwell,
1988; Glasson and Therivel, 2012). With EIA
alone seemingly being inadequate on its own
to pave the way for sustainable development,
the notion of Strategic Environmental
Assessment (SEA) started being discussed in
the late 1980s (Tetlow and Hanusch, 2012;
Wood and Dejeddour, 1992). It was
promoted in order to address some perceived
deficiencies of EIA, and was intended to
include environmental considerations earlier
in the decision-making process and bringing
focus to sustainability issues, as well as
addressing large-scale and cumulative effects
of multiple projects (Tetlow and Hanusch,
2012; Vanclay, 2004). A potential benefit of
SEA, closely related to the notion of being
able to consider environmental aspects in the
early stages of planning, is being able to
facilitate the consideration of higher-level
sustainability objectives (Stinchcombe and
Gibson, 2001; White and Noble, 2013). This
could be said to be a part of a wider trend
within SEA, i.e. to shift from the so-called
EIA-based SEA, in which the focus is to
quantitatively and reactively
predict
environmental impacts (Nilsson and
Dalkmann, 2001; Partidário, 2000), towards
objectives-based SEA or strategic-thinking
SEA, which centres around proactively
shaping of conditions that enable the
formulation and assessment of alternate
pathways for achieving some sustainability
objectives or a sustainability vision (Noble
and Nwanekezie, 2017; Partidário, 2012;
Pope et al., 2004). According to the SEA
Directive, the findings from the SEA process
should be presented in an environmental
report (EU Directive 2001/42/EC). Partly
through the preparation of the environmental
report and partly through fostering
stakeholder involvement, SEA is intended to
strengthen the transparency of decisionmaking (Tetlow and Hanusch, 2012; van
Doren et al., 2013). Moreover, if SEAs are
performed regionally, they can aid to steer
and direct Impact Assessments conducted at
the local level, a concept referred to as tiering
(Therivel, 2010).

Sweden introduced impact assessment
requirements in 1991 (Government Bill
1990/91:90). This encompassed energy
planning and it is as for now required by the
Act on Municipal Energy Planning
(1977:439) that an Analysis of the Plan’s
Impact on the Environment, Health and
other resources (in this thesis abbreviated to
APIE) should always be included for MEPs.
It can be seen as an EIA-based Impact
Assessment method with less procedural
requirements when compared to SEA.
Furthermore, due to the passing of the SEA
Directive at the EU level (EU Directive
2001/42/EC), a Government Bill was passed
in Sweden in 2004 as to harmonise the
Swedish Environmental Code with the
Directive (Chaker et al., 2006). It has been
stipulated that an SEA should be conducted
for plans and programmes that are prepared
and/or adopted by a national, regional or
local authority, and which are required by
legislative, regulatory or administrative
provisions, if the plan/programme under
assessment can be considered to bring
significant environmental effects (EU
Directive
2001/42/EC,
2001).
A
plan/programme is considered to bring
significant environmental effects if, in turn, it
sets the framework for future development
consent for projects listed in Annexes I and
II of the EIA Directive. The Swedish
Environmental Protection Agency (2010)
considers that MEPs in general fulfil these
criteria and should therefore be subject to
SEA as a general rule. For MECSs and
RCESs, however, the Impact Assessment
requirements are less clear as there is no
explicit reference to these policy documents
in the SEA legislation. However, the CABs
have been instructed to develop RCESs
through the Annual letter of appropriation
which may be seen as administrative
provisions, thus raising questions about SEA
requirements.
Nevertheless,
Impact
Assessment tools such as SEA can be
employed voluntarily due to their potential
benefits in plan-making and decision-making
(Jay, 2010).

7

Vincent Wretling

TRITA-ABE-DLT-1839

due to its reliance on local action. Because
ultimately, the implementation of the
nationally established NEQOs relies on the
municipalities,
due
to
their
vast
responsibilities and mandates (Jörby, 2002).
In view of this, the NEQOs especially ought
to be considered in municipal energy
planning, something which SEA potentially
can assist, due to its function of facilitating
consideration of sustainability objectives.
However, the CABs also plays a role in these
strategic environmental efforts, as they have
been given the task, within their respective
counties, of regionally promoting the
achievement of the NEQOs (Swedish
Government Official Reports 2015:43).

3.4 The Swedish National
Environmental Quality Objectives
In this section, the Swedish National
Environmental Quality Objectives and their
relevance to Swedish energy and climate
planning is described.
One way of providing some top-down
guidance to e.g. local governments is through
management by objectives (MBO). Although
this first emerged in the private sector, it now
has a wide array of applications, including
environmental policies (Edvardsson and
Hansson, 2005). MBO can be perceived as a
principle for organising the interrelation
between policy-making and implementation,
where elected representatives formulate
broad, long-term objectives which, in turn,
are implemented by authority officials at
different levels as they decide on measures
and methods applied, often in cooperation
with relevant actors (Lundqvist, 2004). As
previously mentioned, Sweden has adopted
16 National Environmental Quality
Objectives that describe the desired state of
the environment and should lead the way to
sustainability (Höjer et al., 2011). The
objectives were to be met until 2020, however
only two of them are either close to or
expected to be achieved until then (Swedish
Environmental Protection Agency, 2018).
Thus, there is a need to take the NEQOs into
account in all sectors and at all levels of
planning.
In the NEQO system, a variety of synergies
and conflicts can occur between a
decarbonisation of the energy system and
other objectives (Hildingsson and Johansson,
2016). In terms of conflicts, a distinction can
be made between substantive conflicts, where
the objectives are incompatible (i.e. they
cannot be attained simultaneously), and
procedural conflicts, for which the objectives
to be achieved are not contradictory, but
rather conflicts occur when performing
actions to achieve the objectives (Fauré,
2016; Wandén, 2007). Further, it can be
highlighted that the NEQO system on its
own lacks a way of handling conflicts
(Edvardsson, 2004). Larsson and Hanberger
(2016) have also criticised the NEQO system

4 P LANNING

THEORY

This section gives a brief account of planning
theory in relation to the investigated planning
context. More specifically, it focuses on
rational planning and communicative
planning. This concise theoretical framework
can provide insights when analysing the
results, especially in relation to the planning
and impact assessment processes, and for
formulating suggestions to strengthen the
current practice.
Similar to many other sector planning
traditions, municipal energy planning stems
from a rational planning approach (Stenlund
Nilsson Ivner, 2009). In rational planning, the
process is generally seen as linear, in which a
set of predetermined steps are taken
sequentially, e.g. problem formulation,
formulation of alternatives, evaluation,
implementation and, lastly, monitoring
(Taylor, 1998). This mode of planning implies
that the planning process is exclusively of
concern to the authority with the planning
mandate, with little involvement of other
actors (Fenton et al., 2015). However, in
recent decades, it has increasingly been
recognised that a multitude of actors,
including non-state actors such as private
companies, at a variety of levels, are interconnected and influence authoritative
decision-making (Bache and Flinders, 2004;
Stephenson, 2013). Within this new, complex
governance setting, increased interaction and
communication amongst these actors are
8
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required in planning and decision-making
processes (Betsill and Bulkeley, 2006; Hughes
et al., 2018). In response to this, municipal
planning in Sweden has shown a trend of
moving from rational planning approaches
towards more communicative forms (Fenton
et al., 2015; Fredriksson, 2011). It was argued
by
Allmendinger
(2002)
that
the
communicative school of planning theory
was the most significant theory to emerge
over the last two decades. In the
communicative planning discourse, the
process is rather seen as an arena for public
and private actors to meet and discuss
(Gunnarsson-Östling, 2014). In this arena, it
is thought that the actors can exchange
knowledge and gain consensus through
deliberation (Healey, 1997). With a higher
number of stakeholders, all with their own
interests and knowledge, the processes do,
however, become increasingly complex
(Fenton et al., 2015). Further, the
communicative planning theory has been
criticised for neglecting issues of power
relations (Richardson, 1996) and that such
open participatory processes do not
necessarily produce just results (GunnarssonÖstling, 2014).

could use a plethora of methods, such as
document analysis and interviews. As
previously
mentioned,
the
research
conducted also exhibits a mixed methods
design. Mixed methods can be defined as
when one “combines elements of qualitative
and quantitative research approaches (e.g. use
of qualitative and quantitative viewpoints,
data
collection,
analysis,
inference
techniques) for the broad purposes of
breadth and depth of understanding and
corroboration” (Johnson et al., 2007, p. 123).
Quantitative methods can be characterized by
closed-ended questions and responses, often
involving numbers, whereas qualitative
methods have open-ended questions and
responses, generally dealing with words
(Creswell and Creswell, 2017). In the
performed research design, the former is
represented by document analysis and
statistical analyses, whereas the latter is
embodied in the form of interviews and
thematic analyses. The strengths of the
different approaches can be exploited
through mixed methods, i.e. adding meaning
to numbers and vice versa, providing
precision to narratives (Johnson and
Onwuegbuzie, 2004). The performance of
the qualitative methods was used for this very
purpose, i.e. to gain insights into energy
planning practice that give a more nuanced
understanding than with merely quantitative
methods. Moreover, by studying the same
phenomena with a deviating set of methods,
one can strengthen the validity of the results
if one through this triangulation gains
convergence and corroboration of the results
(Bryman, 2012).

5 M ETHODS
A brief overview of the outlined research
design is provided in the first paragraph.
Under the subsequent sub-sections, the
general performance of the different sets of
methods and in which parts of the research
design they have been employed are
described.
This thesis has employed a cross-sectional,
mixed methods research design. A crosssectional research design encompasses “the
collection of data on more than one case (usually
quite a lot more than one) and at a single point
in time in order to collect a body of quantitative
or quantifiable data in connection with two or
more variables (usually many more than two),
which are then examined to detect patterns of
association” (Bryman, 2012, p. 58, italics in
original). As highlighted by de Vaus (2001),
cross-sectional research design is often
associated with the use of questionnaires or
similar, but each type of research design

5.1

Literature review

The literature has been iteratively reviewed
along the conducted research. A literature
review is a vital part of any research project,
as to gain knowledge on the research topic as
well as important concepts and theories in the
field, and to put the conducted research in
context (Bryman, 2012). Therefore, a
literature review has been performed as to
provide a backdrop in both of the written
papers as well as the cover essay. As to initiate
the literature review, searches of scientific
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literature were conducted using key words
related to the research study. When some
relevant journal articles were found, this
procedure was supplemented with forwards
and backwards snowballing techniques, i.e.
searching for papers cited in the collected
journal articles and other papers published
subsequently that cite them, as described by
Wohlin (2014).

5.2 Document analysis
A comprehensive document analysis, or
more specifically a quantitative content
analysis, has been performed in order to gain
a broad understanding of current energy
planning practice. A quantitative content
analysis can be defined as “the systematic
assignment of communication content to
categories according to rules, and the analysis
of relationships involving those categories
using statistical methods” (Riff et al., 2014, p.
3). A content analysis is a suitable method for
performing a cross-sectional research design
(de Vaus, 2001), which can provide a general
overview and find relationships among
variables. The main stages of a quantitative
content analysis involve first selecting a
sample and then developing a coding scheme,
comprising a coding schedule (i.e. what
questions should be probed within each
document) and a coding manual (i.e. how
should these questions be answered)
(Bryman, 2012). The material is then analysed
according to the coding scheme, sometimes
iteratively, as to gain sufficient quality in
terms of consistency (Krippendorff, 2004).
In the performed studies (Paper I and Paper
II), a document analysis encompassing all
energy and climate-related policy documents
adopted by all of Sweden’s 290 municipalities
and 21 CABs during 2004–2015 was chosen
as the main method. This design was deemed
fitting as it enabled a broad examination of
the current status of the energy-planning
practice and accommodated the investigation
of relationships between variables. Further, it
permits the further exploration of certain
research questions through subsequent
performance of text search and thematic
analyses. The municipal policy documents
were categorised as being either Municipal
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Energy Plans or Municipal Energy and
Climate Strategies. All the MEPs were then
further sub-categorised as being either a
Traditional Energy Plan (TEP) or an Energy
Plan and Climate Strategy (EPCS), the latter
if the title indicated that a broader scope than
provision of energy had been utilised. This
part of the document analysis was presented
in Paper I. The Impact Assessment practice
was examined partially by classifying any
Impact Assessments performed, i.e. SEA or
APIE, for all municipal and regional policy
documents. Further, any SEA screening
statements were noted and the outcome of
the screening, i.e. if it was decided to perform
a full-scale SEA or not, was also classified.
The part of the document analysis relating to
performance of Impact Assessment was
reported in Paper II.
Text searches can be seen as a sub-set of
quantitative content analysis. It comprises the
scanning of textual databases to find, count
and/or retrieve text (Krippendorff, 2004). As
to investigating the extent to which NEQOs
are incorporated into Swedish energy and
climate planning, a text search was conducted
on the collected and classified policy
documents. Each NEQO was searched for
and the occurrence of NEQOs was then
compared depending on the type of IA. The
outcome of this text search has been
communicated in Paper II.

5.3 Statistical analysis
Statistical analyses are also important in social
research as well, since quantitative or
quantifiable data is also generated in social
science, and because quantitative results can
be more pervasive, according to Bryman and
Cramer (2005). Statistical methods can be
used to test the strength of relationships
between different variables (Amaratunga et
al., 2002). Different types of statistical
analysis include methods for analysing a
single variable independently (univariate
analysis), relationships between different
variables (bivariate analysis), or relationships
between three or more variables (multivariate
analysis) (Bryman, 2012). In the conducted
studies (paper I and II), some bivariate
analyses have been performed. The

10

Strengthening the Municipal Energy Planning – Integration into Comprehensive Planning, Performance
of Impact Assessment and Inclusion of National Environmental Objectives

relationship between population size and the
propagation of municipal energy planning, as
well as between population size and the
continuity of municipal energy planning, was
analysed respectively, the results of which are
presented in Paper I. Further, two statistical
evaluations were performed concerning the
Impact Assessment practice, which are
reported in Paper II. This encompasses an
examination of the relationship between the
performance of Impact Assessment and type
of adopted policy document (i.e. statutory
MEPs versus voluntarily adopted MECS),
along with an evaluation of the relationship
between the type of IA performed and the
inclusion of NEQOs in the respective policy
documents.

5.4 Interviews
Interviews can be simply defined as a
conversation “with the purpose of obtaining
descriptions of the life world of the
interviewee in order to interpret the meaning
of the described phenomena” (Kvale and
Brinkmann, 2014, p. 6). Qualitative
interviews are more flexible than quantitative
research methods and, in this regard, can be
more adaptive and flexible in each case (Flick
et al., 2004). Further, they can help gain
individual
perceptions
of
processes
(Amaratunga et al., 2002). Qualitative studies
can also offer explanations when interpreting
statistical relationships (Flick et al., 2004).
Interviews were held with municipal energy
planners from eight municipalities. They were
conducted in order to complement the
quantitative results and gain some insights
into their planning and Impact Assessment
processes, as well as their daily work, with
results reported in both Paper I and II. The
interviews followed a semi-structured
approach, where the conversation departs
from an interview guide with open-ended
questions, but permits some flexibility in
response to the respondents’ answers, in
accordance with Kvale and Brinkmann
(2014). The municipalities were chosen as
they represented learning examples in some
regard. The municipalities had either i)
performed an SEA (three municipalities), ii)
set ambitious targets(one municipality), iii)

applied a broad scope, including a
consumption or a waste perspective (two
municipalities), or iv) shown the integration
of energy and climate considerations into
their CP (three municipalities).

5.5 Thematic analysis
Thematic analysis is defined by Braun and
Clarke (2006, p. 79) as a “method for
identifying, analysing and reporting patterns
(themes) within data”. It is a flexible method
for providing a detailed and nuanced account
of the dataset (Vaismoradi Mojtaba et al.,
2013). The common procedure for a thematic
analysis is to familiarise yourself with the data,
generate initial codes, search for and review
themes, define and name the emerging
themes, and lastly, report the results (Braun
and Clarke, 2006). Thematic analyses were
employed in two instances. Firstly, they were
used for a selection of municipalities in which
an MEP/MECS had been adopted within
three years prior to the adoption of a
Comprehensive Plan, in order to investigate
the influence of energy planning on
comprehensive planning regarding energy
and climate-related targets and/or strategies
(reported in Paper I). Secondly, thematic
analysis was employed to investigate the SEA
screening practice in order to discern the
basis of the decision, i.e. whether a full-scale
SEA was necessary or not (reported in Paper
II). Common to both these analyses was that
relevant text was first selected and then
iteratively read in order to identify
commonalities among the highlighted text in
the different policy documents and to be able
to formulate themes regarding the content of
the text.

6 R ESULTS
The obtained results are summarised in the
following sections. In section 6.1, Current
municipal energy planning practice, the results
from Paper I is presented. Following this, the
results from Paper II are introduced in
section 6.2, Current impact assessment practice in
Swedish energy and climate planning.
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6.1 Current municipal energy
planning practice (Paper I)
As presented in Table 1, the document
analysis of the municipal energy planning
practice shows that approximately six tenths
of the municipalities had adopted an MEP as
referred to in the Act on Municipal Energy
Planning during the studied time span, in
spite of legislation requiring all municipalities
to have an up-to-date MEP. Furthermore,
more than two thirds of all the MEPs have
been classified as Energy Plans and Climate
Strategies, since their title indicated a wider
scope than a Traditional Energy Plan (Table
1). Thus, a shift in focus has been shown,
which is confirmed by the interviewees, all of
whom have climate change mitigation as a
priority in their planning. They have therefore
moved away from the planning as instructed
in the Act and they all either state that the Act
is outdated or that it needs to be revised,
further emphasising the sustainability
perspective, such as minimising climate and
other environmental impacts of the energy
system.

In Figure 1, the temporal development of the
municipal adoption of MEPs and MECSs is
displayed. This figure shows a gradual,
relative decrease in the adoption of the TEPs,
in favour of EPCSs and MECSs. This change
picks off from 2007 and onwards,
simultaneously as a peak in the number of
annually adopted policy documents. The
peak coincides with the period during which
all the main governmental programmes that
provided financial incentives for developing
Energy and Climate Strategies in some form
were active, thus indicating that they were
effective in inducing a more proactive and
strategic municipal energy and climate
planning. The interviews corroborated this,
as three interviewees stated that their energy
planning processes were initiated in order to
become eligible for funding. Some
interviewees expressed concerns about the
fact that the economic reality often prohibits
the municipality from taking further
initiatives, and one of the interviewees stated
that it is crucial that these financial
instruments are long-term.

Table 1. Number and share of municipalities that have adopted MEPs and/or MECSs
during 2004–2015.
Municipalities Whereof Whereof Municipalities Municipalities
with MEP
TEP
EPCS
with MECS
with either
MEP or MECS

Municipalities with
either MEP or MECS
adopted in 2010–2015

176

56

120

50

213

135

Share

61%

19%

41%

17%

73%

47%

Number of adopted MEPs/MECSs

Number

35
30
25
20
MECS
EPCS
TEP

15
10
5
0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

Figure 1. Number and type of adopted municipal policy documents per year.
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When examining the statistical relationship
between population and municipal energy
planning, it was found that municipalities
with larger population size were more likely
to have adopted an MEP/MECS during the
studied time span, and this policy document
was also more likely to be up to date for
municipalities with larger population size.
The municipalities without any MEP/MECS
adopted within the time frame tend to be
clustered in the northern parts of Sweden,
which is also less densely populated, as can be
seen in Figure 2. Moreover, this figure shows
quite significant variations between the
different counties, which points towards the
influence of regional authorities in the
municipal energy and climate planning. The
interviewees support this view, as they often
took their inspiration from the Regional
Climate and Energy Strategies developed by
the CABs, particularly regarding targets and
strategies. The quantitative mapping also
showed some inter-municipal cooperation,
with two MEPs being developed jointly

Figure 2. Visualisation of adopted
Municipal Energy Plans and/or
Municipal Energy and Climate Strategies
during 2004–2015.

amongst different municipalities; one MEP
covered three municipalities and another
covered two municipalities.
Concerning the status and function of the
MEPs/MECSs, almost all of the interviewees
stated that their policy document makes a
difference, as it is a politically adopted
document that should provide guidance for
municipal officials as well as municipal energy
and housing companies in their day-to-day
work. Broad support both politically and
from other departments was recognised by
many as being a key factor for the successful
implementation of the MEP/MECS. This is
reflected in the interviewees’ planning
processes, as politicians had initiated the
process in half of the instances, political
steering groups were formed in almost as
many cases, and working groups with
participants from other administrations were
established in all municipalities that were
interviewed. Further, three of the
interviewees stressed the importance of
having municipally-owned energy and
housing companies, so that energy sources
for production of electricity and heating as
well as the energy demand can be controlled
to a greater extent. The local energy
companies also participated in all planning
processes but one, and municipal housing
companies also often participated. Three of
the interviewed municipalities only focused
their strategies and measures on matters
within their operational control, and some
interviewees expressed that it was difficult to
influence energy use and associated emissions
within the entire geographical area of the
municipality.
The results show a link between municipal
energy planning and comprehensive
planning.
In
all
the
interviewed
municipalities, measures or strategies
associated with land use were included in
their MEP/MECS, all of them intended to be
integrated into future Comprehensive Plans.
These strategies and measures often related
to transportation and to forming energyefficient societies, as the transport sector had
been identified as their greatest challenge in
terms of GHG emissions. Moreover,
comprehensive planners were often involved
13
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6.2 Current impact assessment
practice in Swedish energy and
climate planning (Paper II)
Paper II shows that screening is seldom
present in Swedish Energy and Climate
planning. For the municipal policy
documents, less than one fourth included a
screening statement. They had been almost
exclusively included for MEPs (49 of 51). The
lowest proportion, however, was found
amongst the RCESs, where no screenings at
all could be identified. The interviewees who
had not conducted an SEA confirmed that
screening is often lacking, although one of
them had conducted a simple screening,
concluding that a full-scale SEA was
unnecessary as no significant environmental
effects would arise, although without making

the screening publicly available. None of the
municipalities for which SEA was lacking had
consulted the CABs during screening, nor
had the respective CABs remarked on this
lack of an environmental report/screening in
their review. However, for one municipality
that ultimately performed an SEA, the lack of
an environmental report was contrarily noted
during the consultation of the MEP, which
then caused the municipality to conduct one.
As presented in Table 2, only around one
fifth of the screenings concluded that a fullscale SEA was necessary, with a plethora of
different arguments identified to justify their
stance.
The performance of Impact Assessment is
generally conspicuous by its absence, as
shown in Figure 3. Just over every twentieth
MEP (6%) had included an environmental
report due to SEA, despite legal requirements
that an SEA should be performed if the plan
could bring significant environmental effects,
and not even an additional third had included
an APIE (31%), although this is clearly
required as per the Act on Municipal Energy
Planning. Concerning the MECSs, however,
only 12% had included an APIE and no SEA
had been conducted, thus making the
proportion of policy documents with an IA
significantly lower for MECSs than for the
MEPs (see Appendix B in Paper II).
Furthermore, the lowest proportion of
Impact Assessment was found amongst the
RCES, where no IAs at all could be identified
(Figure 3).
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Share

in the energy planning process, and vice
versa. One municipality took this integration
of energy planning into comprehensive
planning one step further, as appropriate
areas for densification that would contribute
to an energy-efficient urban form were
explored in their MECS. The findings were
then used as immediate input in the
subsequent comprehensive planning process.
In addition, the thematic analysis of a
selection of Comprehensive Plans highlights
this link between the two modes of planning,
as approximately nine tenths (89%) of the
CPs have included targets and/or strategies
concerning energy and/or climate. Further, at
least some of the targets and/or strategies
could often be identified in the preceding
MEP/MECS. This was particularly true for
quantitative targets, which were less common
in the CP, but in which matching targets
could always be found for at least some of the
quantitative targets. Most commonly, these
targets or strategies identified in the CPs
addressed renewable energy, followed by the
theme of reducing GHG emissions. The studied
MEPs/MECSs, in turn, included links to
land-use planning in approximately seven
tenths of the examined cases. Most often it
was stated that aspects of energy and climate
would form the basis of land-use planning in
general, closely followed by the theme of
energy-efficient transportation.
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No IA
APIE
SEA

IA for MEPs
(n=176)

IA for
MECSs
(n=50)

IA for
RCESs
(n=21)

Figure 3. Type of IA per type of policy
document.
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Table 2. Arguments for conducting/not conducting an SEA in performed screenings.
SEA is conducted (n=10)
Theme
Significant
environmental effects
SEA should always be
conducted for Municipal
Energy Plans
Voluntarily conducted

Example (author’s translation from Swedish)
“The energy and Climate Plan also sets the framework for future
consent…The implementation of the plan can thus bring significant
environmental effects.” (Skövde Municipality, 2012, p. 6)
“An SEA should, according to the Environmental Code, always be
conducted when a municipality develops an Energy Plan.” (Partille
Municipality, 2013, p. 6)
“The proposed measures are assessed as not bringing significant
environmental effects…the regulatory requirements can therefore be
interpreted as meaning that Vallentuna Municipality has chosen to
conduct an assessment as a way of showing commitment and forward
thinking” (Vallentuna Municipality, 2013, p. 7)

Number
7

Share
70%

2

20%

1

10%

Number
26

Share
63%

19

46%

13

32%

6

15%

5

12%

3

7%

3

7%

1

2%

SEA is not conducted (n=41)
Theme
No significant
environmental effects
EIA will be conducted
for any subsequent
projects/actions if
necessary
The environmental
effects are positive

Environmental aspects
have been considered
anyhow
No standard practice
exists
Significant
environmental effects
are assessed in SEAs
related to other plans
Non-statutory policy
document

The planning process
was initiated before
legislative requirements
were implemented

Example (author’s translation from Swedish)
“The Energy Plan for Flen Municipality is assessed as not bringing
significant environmental effects” (Flen Municipality, 2007, p. 37).
“For concrete measures that are a consequence of the targets in this
document, an EIA in accordance with the Environmental Code will be
conducted when required” (Vansbro Municipality and Malung-Sälens
Municipality, 2010, p. 8)
“There are few plans that are associated with so many positive elements
as an Energy Plan…Impact Assessment of the traditional kind –
describing any negative effects – is difficult to handle in the climate issue.
There is an inherent urgency in the matter that greatly outweighs any
negative side effects.” (Eksjö Municipality, 2008, p. 24)
“The work on Helsingborg's Energy Plan with regard to its process and
content has, to a large extent, met the stipulated [SEA] requirements and
hence no separate SEA of the Energy Plan has been conducted”
(Helsingborg Municipality, 2014, p. 4)
“New regulations state that an SEA should be carried out for certain plans,
e.g. Municipal Energy Plans, but no standard practice exists that shows
the meaning of this requirement.” (Mora Municipality, 2011, p. 4)
“Important strategic energy issues for the municipality include energy
efficiency and renewable energy sources. However, these are not put into
practice in the Energy Plan but in other plans and will be environmentally
assessed in such plans” (Flen Municipality, 2007, p. 36)
“According to the Environmental Code, an SEA should be conducted
when developing a plan which, through its implementation, can bring
significant environmental effects…This Energy and Climate Programme is
not a plan in this sense but rather a proposal for an action programme
based on overarching targets and sub-targets in energy and climate
issues” (Vellinge Municipality, 2014, p. 64)
“Because Nybro Municipality initiated the work on the Energy Plan prior to
legislation entering into force on 21 July 2004 and because the Energy
Plan will be adopted before 21 July 2006, we do not need to make an
Environmental Report” (Nybro Municipality, 2006, p. 4)

The textual inclusion of NEQOs in all the
studied policy documents is shown in Figure
4. As can be inferred by the figure, the MEPs
that had performed an SEA had included the
NEQOs to the highest extent (median value
of 8 NEQOs per policy document), whereas
MEPs/MECSs with an APIE had included
less NEQOs (median = 4). Further, MEPs
and MECSs without any IA had included the
least NEQOs of the municipal policy
documents (median = 1.5). This difference in
inclusion among the municipal policy
documents is signified by the fact that a
statistically significant difference in the mean
ranks of the number of included NEQOs
depending on the type of IA performed was

identified. In the RCESs, which were all
lacking IA, the inclusion was generally less
compared to the MEPs/MECSs without IA,
except for the objectives Reduced Climate
Impact and A Good Built Environment. These
two objectives were also the most common
ones to be included overall. However, the
three interviewees who had conducted an
SEA depicted a slightly different picture, in
which the SEA was introduced rather late in
the process, at the earliest when a draft had
been produced. Hence, it did not
substantially influence the content of the
plans. The interviewees also stated that
conducting an SEA did not elevate the
consideration of NEQOs substantially, as
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Figure 4. Inclusion of NEQOs in municipal and regional policy documents, divided per
type of IA.
they had been considered earlier in the
process, although the SEA still reconnected
to the objectives. Further, one of the
interviewees stated that theSEA had an
important role in the sense of highlighting
other environmental impacts that might
occur, and that it could be useful to show to
other stakeholders how potential conflicts
have been handled.

7 D ISCUSSION
7.1 The current practice of
municipal energy planning and
integration into comprehensive
planning
The results in Paper I demonstrate that the
Act on Municipal Energy Planning is not fully
followed, as merely six tenths of the Swedish
municipalities have adopted an MEP during
the twelve-year study period, despite legal
requirements to have an up-to-date plan for
the provision of energy. Further, it has been
highlighted that the focus of the
municipalities’ energy planning has shifted
from addressing supply and distribution to

climate change mitigation, which appears to
be the primary aim, regardless of the type of
municipal policy document adopted. From
the temporal development of the adoption of
municipal policy documents it can be inferred
that financial policy instruments helped to
promote this proactive energy and climate
planning. The generation of greenhouse gas
emissions is caused by the individual
behaviours and decisions of a multitude of
actors, such as public and private
corporations (Bulkeley and Newell, 2015).
Hence, a wider scope than merely addressing
emissions from the municipal concern is
necessary if the municipal energy planning is
to be capable of substantially contributing to
the decarbonisation of the energy system.
Among the municipalities that were
interviewed, the established energy and
climate targets apply to the geographical area
of the municipality as a whole and the aim is
to also influence the emissions of other
actors. This is highlighted, for example, by
the intention of utilising spatial planning as a
tool to construct societies with a lower
transport demand, which will indirectly affect
16
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the emissions of other actors. In this sense, it
could be regarded that the current legislation,
although it can be considered outdated, still
stipulates that a Municipal Energy Plan
should address the whole municipality, which
could encourage the municipal energy
planners to apply a broader scope than
merely including the municipal concern in
their efforts.
However, as illuminated by Fenton et al.
(2015), the width of the scope of the
municipalities’ energy and climate planning
and their established targets also concerns the
involvement of different actors, since
stakeholders need to be engaged in the
process if their generated emissions are to be
productively addressed. Due to the
deregulation of the energy market and the
subsequent privatisation of municipal energy
companies, as well as the plethora of local
actors that generate GHG emissions,
including citizens and private companies,
more communicative models are required if
this broader scope is to be successfully
applied. However, there appears to be an
unwillingness to engage with actors outside
the municipal concern, such as private
companies
and
citizens.
More
communicative processes could become
more burdensome and complex (Fenton et
al., 2016). Nevertheless, it could also bring
benefits. For example, by engaging with local
stakeholders, local knowledge could
potentially be utilised, and new opportunities,
such as recycling industrial waste energy into
district heating, could arise (Grönkvist and
Sandberg, 2006). Further, engagement of
stakeholders could gain legitimacy, which
could aid implementation. In relation to this,
the dimension of justice is added, in the sense
that it needs to be ensured that all concerned
stakeholders have the possibility of
influencing planning and decision-making, or
at least making their voice heard. Thus, if
emissions from the citizens are to be
addressed, which could be justified in view of
the major indirect emissions that stem from
the private consumption of goods and
services (Swedish Environmental Protection
Agency, 2008), it is important to ensure their
participation in the process. In a strategic

planning model for comprehensive planning
developed by Fredriksson (2011), it has been
argued that the issue of justice and unequal
power relations is resolved through the
formalised steps in the regulatory planning
system. However, the legislation differs
between the Planning and Building Act
(2010:900) and the Act on Municipal Energy
Planning (1977:439) in terms of consultation
requirements. In the latter, no formal
mechanisms for consulting the public are
enforced, which could be regarded as a
deficiency if the process is to be just and
legitimacy is to be gained among all
concerned stakeholders.
Some municipalities appear to struggle with
their institutional capacity with regards to
energy and climate planning. This is partially
highlighted by the fact that municipalities
with lower population size are less likely to
have adopted an MEP/MECS during the
studied time frame, and if they have, it is less
likely that the document will be up to date
(Paper I). Plausibly, the municipalities with
lower population size have less institutional
capacity in terms of financial and personnel
resources. Some of the municipalities,
especially those with smaller population size,
might lack the energy planning competence
altogether. This potential lack of municipal
energy planners is of concern as such officials
could embody and promote energy and
climate matters in different contexts, thereby
being a so-called policy entrepreneur.
Moreover, with the lack of energy planners to
lead the planning process, the continuity of
municipal energy planning would be likely to
decrease. A less continuous municipal energy
and climate planning could, in turn, hinder
the pace of local climate action, as less actors
might recognise their responsibility in
implementation if the planning is more
project-based (Gustafsson et al., 2015). The
recent decline in annually adopted policy
documents may well be a sign that some
municipalities could not afford to retain their
energy strategists when the financial support
ran out. This emphasises the need for policy
instruments to be long-term, which was
highlighted in the interviews as well, thus
supporting the conclusions of Gustafsson et
17
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al. (2013). A measure for tackling the lack of
institutional resources might be to develop
inter-municipal
MEPs/MECSs,
thus
covering more than one municipality, as seen
in some cases in the mapping in Paper I. This
would suitably be accompanied by two
adjacent municipalities employing an energy
strategist on a 50/50 basis, which is a solution
that could at least retain a local policy
entrepreneur within the municipal concern
who could push energy and climate issues
within the organisation, although with
potentially less vigour.
Given the urgency of climate change
mitigation
and
the
wide-ranging
responsibilities of the municipalities, it is of
utmost importance to integrate energy and
climate aspects into the different activities of
the municipal concern. Especially in the
planning
process,
the
interviewees
highlighted the importance of engaging other
administrations and municipal companies in
order to gain this cross-sectoral cooperation
and legitimise the plan/strategy for the
municipal organisation. A supportive
measure for further integrating energy and
climate issues into the whole municipal
concern could be a small internal network
comprising representatives of the different
administrations and municipal companies.
This could assist in building a broader
institutional capacity through mutual learning
and
knowledge
exchange,
thus
complementing and supporting the energy
planner. This would also make the local
energy and climate efforts less persondependent on the energy planner and could
aid if there would be a turnover in personnel.
Further, with representatives from all
departments becoming knowledgeable in the
municipal energy and climate efforts, this
could contribute to put climate change
mitigation on the agenda for all of the
municipalities’ activities.
In particular, it is important to integrate
energy and climate considerations into spatial
planning, as the achievement of Sweden’s
energy and climate targets greatly depends on
the planning and development of more
energy-efficient societies. Our results show a
link between municipal energy planning and
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municipal comprehensive planning, since
many of the studied CPs had included targets
and/or strategies regarding energy and
climate change mitigation. Further, for
quantitative
targets
in
particular,
corresponding targets could be identified in
the preceding MEP/MECS. This indicates
that performing continuous municipal energy
and climate planning could be one way of
gaining the integration of energy and climate
aspects into comprehensive planning.
Thereby, the concept of sustainable
development, towards which all CPs are
instructed to strive, could gain some more
tangible content by including, for example,
targets for a reduction in GHG emissions.
Without concretising and specifying its
meaning, there is a risk that the sustainability
endeavour will instead become a “fluffy
vision”, without any practical implications for
the plan-making. The lack of coherence
between vision, strategies and measures
concerning energy and climate as identified
by Dovlén & Khakee (2017) might in part
depend on the fact that Comprehensive Plans
are often more of a visionary character and
would seldom include e.g. an action plan.
Conversely, this would be more commonly
found within municipal energy and climate
planning. Furthermore, given that the
selected MEPs/MECSs had included links to
spatial planning in almost three quarters of
the selected municipalities, (Paper I), the
action plans produced for the MEPs/MECSs
could be a forum for deciding on and
implementing more concrete measures
relating to spatial planning, such as
constructing specific cycle routes. However,
these results simultaneously show that a
multitude of additional themes could have
been considered in the examined policy
documents in terms of both energy and
climate-related targets and strategies included
in the Comprehensive Plans and links to
spatial planning in the MEP/MECS. It could
therefore be fruitful to explore tools and
processes that could further strengthen this
relation.
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7.2 The Impact Assessment practice
and inclusion of National
Environmental Quality Objectives
The results of Paper II show that the Impact
Assessment practice has many deficiencies
within Swedish energy and climate planning.
SEA screening is often lacking, and when
performed, the thematic analysis highlights
that it is often ill-informed. For example, the
second most common argument for no fullscale SEA being required was that an EIA
would be performed for subsequent projects
if necessary, which is a self-defeating
argument as this, in itself, fulfils the criterion
for requiring an SEA. Further, some of the
screenings show a conviction that because of
the positive climate impact, an SEA was
regarded unnecessary. This notion is
troubling because of the many other kinds of
environmental impacts that the energy
system could also create, in addition to
climate change. Many of these are also
pressing and there is a need to address them
all as to avoid problem-shifting. Since the
start of 2018, a consultation with the CAB is
required as early as the screening stage. As
one of the interviewees initiated their SEA
process because of a comment from the CAB
during the consultation of the MEP, this
could be a suitable mechanism for enhancing
and conforming the screening procedures,
which as for now has been identified as
deficient.
In consequence of this deficient screening
practice, the utilisation of Impact Assessment
tools is conspicuous by its absence (Paper II).
This is of concern since SEA as a tool could
help ensure environmental considerations in
planning and decision-making and because it
complements project-level EIA by being able
to address other questions. In SEA, through
exploring different sustainability pathways,
the what and the how of actions can be
deliberated. For example, when exploring
various technological solutions for renewable
energy production, more sustainability
aspects could be examined and considered
than when subsequently localising and
designing a large-scale power plant using a
predetermined
technological
solution.

Further, SEA has a greater possibility to
assess the cumulative impacts of multiple
projects. Nevertheless, the performed study
also shows a significant difference in
performed IAs when comparing statutory
MEPs with voluntarily adopted MECSs,
which highlights that legal requirements are
key to the emergence of an IA practice (Paper
II). This hence draws attention to an issue
with the development of MECSs. On the one
hand, a voluntary local energy and climate
planning could be regarded as progressive as
it shows a willingness by the municipalities to
tackle the grand societal challenge of climate
change. On the other hand, as the
municipalities also apparently address climate
change mitigation in statutory MEPs, the
main difference will be that no Impact
Assessment requirements will be imposed.
Moreover, a consultation with the CABs
during the screening phase could have been
an opportunity for tiering Impact
Assessments at the regional and the local
level, if SEA would have been performed
regionally as well. Regrettably, IA is lacking
for the RCESs, in spite of its strategic
planning context.
It is also indicated by Paper II that the use of
Impact Assessment, and SEA in particular,
could enhance the consideration of national
environmental objectives, as there was a
statistically significant difference in the
inclusion of NEQOs depending on the type
of IA performed. Additionally, the relative
increase in inclusion appears to be lower for
objectives that, due to the formulation of the
objective, will be directly aided to be achieved
by a decarbonsation, i.e. Reduced Climate Impact
and A Good Built Environment. Rather, the
performance of SEA, and to some extent also
APIE, appears to particularly elevate the
consideration of some of the NEQOs in
which interactions in the form of synergies or
conflicts could occur depending on the
chosen pathway for decarbonising the energy
system. Although the interviews painted a
slightly different picture, as the consideration
of NEQOs was taken beforehand in the
process, it was nevertheless indicated that
SEA could ensure that the NEQOs were
taken into account and thus also could cause
19

Vincent Wretling

the NEQOs to be considered if other
components would have been missing, such
as a previously adopted environmental
programme. All in all, SEA could therefore
potentially help to achieve multiple gains
through enhancing synergies and minimising
conflicts, or at least highlighting them so that
they could be deliberated. It is especially
important to highlight such interactions at the
local level, both because the NEQO system
lacks features for addressing internal conflicts
and because many of the goal conflicts are
procedural, i.e. they occur when actions for
achieving the objectives are chosen. In this
regard, SEA can provide a key mechanism for
the NEQO system and other similar MBO
elsewhere. Further, the NEQOs in which
interactions could occur have been textually
included to the lowest degree in the RCESs,
although the CABs have the responsibility of
coordinating regional efforts relating to the
fulfilment of the NEQOs. Thus, if
interactions among the NEQOs could be
addressed in the regional context, suitably
through the performance of SEA, this
knowledge could also be disseminated to the
municipalities.
Another important role of SEA and the
environmental report produced is that of
communication, i.e. to be transparent about
the presumed environmental impacts and
communicate these to other stakeholders.
Thus, with SEA seemingly being able to
ensure the consideration of environmental
impacts and associated environmental
objectives, it could simultaneously be able to
give the climate issue a more local framing by
highlighting the local environmental benefits
of climate action, such as cleaner air. By
illuminating the local environmental benefits
of climate action and communicating these to
other local stakeholders, support can be
enhanced which, in turn, can aid
implementation. Energy efficiency measures
in particular, such as inducing shifts to more
active modes of travel, i.e. cycling and
walking, would likely gain support as they
often bring many synergies (Johansson,
2012). However, many of the local benefits
are of a more socioeconomic character. For
example, if more active modes of transport
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are promoted, this will not only result in less
GHG and particle emissions, but also lead to
better physical health and a more equal
transport system. In relation to this, it could
be argued that a national MBO system that
applies a broader sustainability focus and
therefore also includes socioeconomic
aspects, such as Agenda 2030, could also help
to highlight such benefits in local energy and
climate planning. However, it should be
noted that the potential benefit of creating
legitimacy and support by giving climate
change a local framing is likely to depend on
the process as well. It is likely that the support
would be strengthened to a greater extent if
the positive impacts are communicated to the
stakeholders in the planning process rather
than if the communication only goes through
the environmental report. Further, this effect
would also presumably be enhanced if the
recipient of the communication has been able
to partake in the strategizing as well, since
they would feel more responsible for the
content of the plan/strategy and its
implementation.

7.3 Epistemological considerations
The reliability, i.e. the same results would be
achieved if the studies (Paper I and Paper II)
were repeated, is assessed as being high
overall due to the many different sets of
methods employed and the emphasis on
quantitative methods. The thematic analyses
comprise elements of interpretations, but if
the same data input was to be used, it is still
likely that the somewhat similar themes
would emerge. The interview study is deemed
to be the least reliable, in the sense that the
outcome is likely to be dependent on who
you interview and by which municipality they
are employed. A substantially larger number
of interviews could reduce this uncertainty to
some extent, for example, if interviews were
held until no new patterns or details emerged
from the interviews. This would be more
crucial if it was the main method used. A
related criterion for a research design,
replicability, i.e. whether the conducted
studies can be replicated by someone else, is
also deemed relatively high, as the dataset has
been collected from public websites and the
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different stages of the analysis have been
described in the papers.
The criterion of validity can be divided into
four different subsets of criteria. One of these
is measurement validity, i.e. whether a
measure devised to represent a concept
accurately does so. The main concern
regarding this might be whether textual
inclusion of NEQOs is equivalent to their
consideration in the planning process. It
could be that the NEQOs are mentioned in
the plan/strategy, but that they have not been
further taken into account in planning.
Nonetheless, by mentioning the NEQOs in
the policy documents, this presumably
indicates that they form part of some sort of
planning basis, which would be a prerequisite
for more elaborate consideration of them and
their associated impacts in planning. Further,
even though the objectives have been
considered this does not guarantee that
multiple gains have been achieved, but should
at least indicate that the interactions have
been illuminated and that any eventual tradeoffs have been deliberated. On the contrary,
it could also be argued that the consideration
of NEQOs has potentially been made in the
planning process although they have not been
mentioned in the policy documents. This
could be true in a specific case, but overall it
is deemed likely that the NEQOs have been
further taken into account in the processes in
which they also have been mentioned in the
policy document. Further, as discussed, this
also relates to being transparent with other
stakeholders.
The internal validity refers to whether
conclusions concerning causal relationships
have bearing. All these conclusions are
supported by results from a different set of
methods, which is deemed to strengthen the
internal validity. Regarding the statistical
relationship between population size and
propagation as well as the currentness of
municipal energy planning, it is, as discussed,
likely that the causality is indirect. It was
corroborated both by the temporal
development of the annually adopted policy
documents and the interviews that the
institutional capacity is an important factor.
The relationship between share of Impact

Assessments performed and regulatory
requirements for Impact Assessment was
supported by the thematic analysis of the
SEA screenings. A minor question mark
might exist regarding the relation between the
type of IA and inclusion of NEQOs, where
potential confounding factors, such as the
overall environmental awareness of a
municipality, could cause both the inclusion
of NEQOs and performance of SEA. Still,
with the interviewees stating that the SEA
relates to the NEQOs, it is, however,
indicated that SEA could at least ensure
consideration of the NEQOs.
The external validity concerns whether the
findings are generalizable or not. In a Swedish
context, the external validity is deemed high,
especially due to the fact that no sample
selection was made in the document analysis.
However, when generalizing to other
countries, caution is needed. Due to
legislative differences, the preconditions and
mandates for local authorities will vary,
whereas some aspects, e.g. demand for
institutional capacity, is more likely to remain
constant.
Nevertheless,
some
key
contributions regarding, for example, the
potential role of SEA in providing a more
local framing and its function in national
MBO systems is likely to hold true for other
countries as well.
Lastly, the ecological validity, i.e. if the setting
in which concepts were studied was natural
or if the employed methods might have
affected the behaviour, is also deemed high,
particularly. This especially applies for the
results that originate from the quantitative
content analysis, which has been the main
method employed, as this method is deemed
unobtrusive (Krippendorff, 2004). The
interviews hold lower ecological validity,
although it might have helped slightly that the
interviews most often were conducted at
their workplace. As for making grander
inferences, some slight changes in the
approach could have been made. For
instance, the context in which the textually
included NEQOs appeared could have been
investigated in order to establish whether
they were actually related to the content of
the plan or just briefly mentioned. Further, if
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another set of Comprehensive Plans without
any previously adopted MEPs/MECSs had
been used as a comparison group,
conclusions could have been drawn regarding
whether energy planning leads to greater
integration of energy and climate issues in
comprehensive planning. As for now, the
only inferences that can be made are that
there is a link among the two modes of
planning.

8 S UGGESTED

FUTURE

RESEARCH

Based on the results and discussions in this
thesis, the regional arena presents itself as an
important arena in which a common view of
the regional energy system and its main
challenges can be gained. Moreover, it can
enable the sharing of best practices and
diffusion of knowledge, which could build
the
institutional
capacity
of
the
municipalities. How such regional platforms
could be designed and the different factors
that affect local capacity building could
therefore be one research area worth
exploring. Different tools and processes that
could further integrate energy and climate
aspects into spatial
planning,
i.e.
comprehensive planning and detailed
development planning, is also a research
topic of relevance. Another possible research
topic to explore could be a process model for
strategic energy and climate planning and its
interaction with the SEA process.

9 C ONCLUSIONS
This thesis has shown that the Act on
Municipal Energy Planning is not being fully
adhered to, and could be considered outdated. This is due to the fact that the Act
regulates the provision of energy, whereas the
municipalities have shifted their focus
towards climate change mitigation. Along
with this shift and considering the plethora of
actors that cause GHG emissions, more
communicative approaches are required if the
municipalities are to be able to bring about
transformation. Internal cooperation and
support within the municipal concern in
particular are crucial in order to be able to
implement measures, which potentially could
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be further strengthened by an internal
network comprising representatives from all
administrations and companies that could
support the energy planner. Moreover, there
is a relationship between municipal energy
planning and comprehensive planning, and a
continuous energy and climate planning
could be a way of infusing the
Comprehensive Plan with some concrete
content regarding sustainable development.
If this is the case, and the CP is then
formulated along this more concrete vision, it
could contribute towards reaching Sweden’s
climate objectives, as the Comprehensive
Plan could affect transportation needs,
preconditions for renewable energy
production, and more.
Impact Assessments are largely lacking in
Swedish energy and climate planning, partly
due to a deficient screening practice and
partly due to a lack of legal requirements for
voluntarily adopted strategies. However,
when utilised, IA and specifically SEA seems
to be able to increase the consideration of
NEQOs, particularly NEQOs in which
potential synergies or conflicts could occur.
This is important as most conflicts occur at
the local level, when the pathways for
decarbonisation are more concretely defined.
Further, it could help highlight the local
benefits of climate action, which could then
bring further support for the subsequent
implementation.
Some policy implications can be inferred
from the studies (Paper I and Paper II). Due
to the urgency of curbing GHG emissions in
order to be able to meet our climate
objectives, and the need for a local energy and
climate planning process to mobilise support
and gain consensus on climate action both
with municipal actors and other local actors,
a more widespread and continuous local
energy and climate planning would be
beneficial. This could potentially be gained by
revising the Act on Municipal Energy
Planning to regulate the development of
Municipal Energy and Climate Strategies
instead, with the CAB as a supervisory
authority. This would also clarify
requirements for Impact Assessment. If this
is to be done, it would however be suggested
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that municipalities are instructed to adopt
energy and climate targets regarding the
whole municipality as a geographical area and
to consult relevant internal and external
stakeholders. Not only would this keep
promoting a more communicative approach,
which ultimately could contribute to a greater
transformation, it could also ensure that all
concerned stakeholders are engaged and can
have their say. Further, links between a
potentially revised Act on Municipal Energy
Planning and the Planning and Building Act,
which regulates comprehensive planning,
could be more emphasised as to further
integrate energy and climate aspects into
comprehensive planning.

23

R EFERENCES
1977:439, 1977. Lag om kommunal energiplanering [Act on Municipal Energy Planning], Swedish
Code of Statutes.
2010:900, 2010. Plan- och bygglag, Swedish Code of Statutes.
Allmendinger, P., 2002. The post-positivist landscape of planning theory, in: Planning Futures:
New Directions for Planning Theory. pp. 3–17.
Amaratunga, D., Newton, R., Baldry, D., Sarshar, M., 2002. Quantitative and qualitative research
in the built environment: application of “mixed” research approach. Work Study 51, 17–31.
https://doi.org/10.1108/00438020210415488
Anderson, W.P., Kanaroglou, P.S., Miller, E.J., 1996. Urban Form, Energy and the Environment:
A Review of Issues, Evidence and Policy. Urban Stud. 33, 7–35.
https://doi.org/10.1080/00420989650012095
Bache, I., Flinders, M., 2004. Multi-Level Governance and the Study of the British State. Public
Policy Adm. 19, 31–51. https://doi.org/10.1177/095207670401900103
Bäck, H., 2011. Sweden, in: Heinelt, H., Bertrana, X. (Eds.), The Second Tier of Local Government
in Europe: Provinces, Counties, Départements and Landkreise in Comparison. Routledge,
New York, pp. 243–268.
Balfors, B., Wallström, J., Lundberg, K., Söderqvist, T., Hörnberg, C., Högström, J., 2018. Strategic
environmental assessment in Swedish municipal planning. Trends and challenges. Environ.
Impact Assess. Rev. 73, 152–163. https://doi.org/10.1016/j.eiar.2018.07.003
Betsill, M., Bulkeley, H., 2007. Looking Back and Thinking Ahead: A Decade of Cities and Climate
Change
Research.
Local
Environ.
12,
447–456.
https://doi.org/10.1080/13549830701659683
Betsill, M.M., Bulkeley, H., 2006. Cities and the Multilevel Governance of Global Climate Change.
Glob.
Gov.
Rev.
Multilateralism
Int.
Organ.
12,
141–159.
https://doi.org/10.5555/ggov.2006.12.2.141
Braun, V., Clarke, V., 2006. Using thematic analysis in psychology. Qual. Res. Psychol. 3, 77–101.
https://doi.org/10.1191/1478088706qp063oa
Bryman, A., 2012. Social research methods, 4th ed. Oxford University Press, Oxford.
Bryman, A., Cramer, D., 2005. Quantitative Data Analysis with SPSS 12 and 13: A Guide for Social
Scientists. Psychology Press.
Bulkeley, H., 2010. Cities and the Governing of Climate Change. Annu. Rev. Environ. Resour. 35,
229–253. https://doi.org/10.1146/annurev-environ-072809-101747
Bulkeley, H., Betsill, M.M., 2003. Cities and Climate Change: Urban Sustainability and Global
Environmental Governance. Routledge. https://doi.org/10.4324/9780203219256
Bulkeley, H., Kern, K., 2006. Local Government and the Governing of Climate Change in
Germany
and
the
UK.
Urban
Stud.
43,
2237–2259.
https://doi.org/10.1080/00420980600936491
Bulkeley, H., Newell, P., 2015. Governing climate change. Routledge.
Bulkeley, H., Schroeder, H., Janda, K., Zhao, J., Armstrong, A., Chu, S.Y., Ghosh, S., 2009. Cities
and Climate Change: The role of institutions, governance and urban planning (Report
prepared for the World Bank Urban Symposium on Climate Change).
Caldwell, L.K., 1988. Environmental Impact Analysis (EIA): Origins, Evolution, and Future
Directions. Impact Assess. 6, 75–83. https://doi.org/10.1080/07349165.1988.9725648
Chaker, A., El-Fadl, K., Chamas, L., Hatjian, B., 2006. A review of strategic environmental
assessment in 12 selected countries. Environ. Impact Assess. Rev. 26, 15–56.

24

Strengthening the Municipal Energy Planning – Integration into Comprehensive Planning, Performance
of Impact Assessment and Inclusion of National Environmental Objectives

https://doi.org/10.1016/j.eiar.2004.09.010
Creswell, J.W., Creswell, J.D., 2017. Research Design: Qualitative, Quantitative, and Mixed
Methods Approaches. SAGE Publications.
de Vaus, D., 2001. Research Design in Social Research. SAGE.
Dovlén, S., Khakee, A., 2017. Evaluating Integration of Climate Change and Energy Efficiency
Policy in Swedish Structure Plans: The Performance Approach. J. Environ. Assess. Policy
Manag. 19, 1750011. https://doi.org/10.1142/S1464333217500119
Edvardsson, K., 2004. Using Goals in Environmental Management: The Swedish System of
Environmental Objectives. Environ. Manage. 34, 170–180. https://doi.org/10.1007/s00267004-3073-3
Edvardsson, K., Hansson, S.O., 2005. When is a goal rational? Soc. Choice Welf. 24, 343–361.
Eksjö Municipality, 2008. Energiplan/klimatstrategi [Energy plan/climate strategy].
EU Directive 2001/42/EC, 2001. Directive 2001/42/EC of the European Parliament and of the
Council of 27 June 2001 on the assessment of the effects of certain plans and programmes
on the environment. OJ 30–37.
Ewing, R., Rong, F., 2008. The impact of urban form on U.S. residential energy use. Hous. Policy
Debate 19, 1–30. https://doi.org/10.1080/10511482.2008.9521624
Falkner, R., 2016. The Paris Agreement and the new logic of international climate politics. Int. Aff.
92, 1107–1125. https://doi.org/10.1111/1468-2346.12708
Fauré, E., 2016. Sustainability goals combining social and environmental aspects. DIVA.
Fenton, P., Gustafsson, S., Ivner, J., Palm, J., 2016. Stakeholder participation in municipal energy
and climate planning – experiences from Sweden. Local Environ. 21, 272–289.
https://doi.org/10.1080/13549839.2014.946400
Fenton, P., Gustafsson, S., Ivner, J., Palm, J., 2015. Sustainable Energy and Climate Strategies:
lessons from planning processes in five municipalities. J. Clean. Prod. 98, 213–221.
https://doi.org/10.1016/j.jclepro.2014.08.001
Fenton, P., Gustafsson, S., Palm, J., Ivner, J., 2012. Sustainable Energy and Climate Strategies :
lessons from planning processes in five Swedish Municipalities. Linköping University
Electronic Press.
Flen Municipality, 2007. Energiplan [Energy plan].
Flick, U., Kardoff, E. von, Steinke, I., 2004. A Companion to Qualitative Research. SAGE.
Fredriksson, C., 2011. Planning in the “New Reality”: Strategic Elements and Approaches in
Swedish Municipalities.
Glasson, J., Therivel, R., 2012. Introduction To Environmental Impact Assessment. Routledge.
https://doi.org/10.4324/9781315881218
Government Bill 1990/91:90, 1991. En god livsmiljö. Government of Sweden.
Government of Sweden, 2017. The climate policy framework [WWW Document]. Gov. Off. Swed.
URL
https://www.government.se/articles/2017/06/the-climate-policy-framework/
(accessed 8.30.18).
Granberg, M., Elander, I., 2007. Local Governance and Climate Change: Reflections on the
Swedish
Experience.
Local
Environ.
12,
537–548.
https://doi.org/10.1080/13549830701656911
Grönkvist, S., Sandberg, P., 2006. Driving forces and obstacles with regard to co-operation
between municipal energy companies and process industries in Sweden. Energy Policy 34,
1508–1519. https://doi.org/10.1016/j.enpol.2004.11.001
Gunnarsson-Östling, U., 2014. Politicizing Planning through Multiple Images of the Future, in:
25

Vincent Wretling

TRITA-ABE-DLT-1839

Bradley, K., Hedrén, J. (Eds.), Green Utopianism: Perspectives, Politics and Micro-Practices.
Routledge. https://doi.org/10.4324/9780203067215-15
Gustafsson, S., Fenton, P., Palm, J., Ivner, J., 2013. Aktörssamverkan i lokala strategiska energioch klimatplaneringsprocesser : Slutrapport från forskningsprojektet Hållbara energi-och
klimatstrategier- lärdomar ch potential. Linköping University Electronic Press.
Gustafsson, S., Ivner, J., Johansson, L., Palm, J., 2011. Översiktlig kartläggning av kommuners
erfarenheter kring energi- och klimatstrategiarbete en enkätstudie. Linköping University
Electronic Press, Linköping.
Gustafsson, S., Ivner, J., Palm, J., 2015. Management and stakeholder participation in local strategic
energy planning – Examples from Sweden. J. Clean. Prod., Special Volume: Support your
future today! Turn environmental challenges into opportunities. 98, 205–212.
https://doi.org/10.1016/j.jclepro.2014.08.014
Healey, P., 1997. Collaborative planning: shaping places in fragmented societies. Macmillan,
Basingstoke.
Healey, P., 1992. Planning through debate: the communicative turn in planning theory. Town Plan.
Rev. 63, 143. https://doi.org/10.3828/tpr.63.2.422x602303814821
Hedström, R.T., Lundström, M.J., 2013. Swedish land-use planning legislation, in: Lundström, M.J.,
Fredriksson, C., Witzell, J. (Eds.), Planning and Sustainable Urban Development in Sweden.
pp. 69–82.
Helsingborg Municipality, 2014. Energiplan [Energy plan].
Hildingsson, R., Johansson, B., 2016. Governing low-carbon energy transitions in sustainable ways:
Potential synergies and conflicts between climate and environmental policy objectives. Energy
Policy 88, 245–252. https://doi.org/10.1016/j.enpol.2015.10.029
Högselius, P., Kaijser, A., 2010. The politics of electricity deregulation in Sweden: the art of acting
on multiple arenas. Energy Policy, Greater China Energy: Special Section with regular papers
38, 2245–2254. https://doi.org/10.1016/j.enpol.2009.12.012
Högström, J., Balfors, B., Hammer, M., 2018. Planning for sustainability in expansive metropolitan
regions: exploring practices and planners’ expectations in Stockholm, Sweden. Eur. Plan.
Stud. 26, 439–457. https://doi.org/10.1080/09654313.2017.1391751
Höjer, M., Dreborg, K.H., Engström, R., Gunnarsson-Östling, U., Svenfelt, Å., 2011. Experiences
of the development and use of scenarios for evaluating Swedish environmental quality
objectives. Futures, Special Issue: Community Engagement for Sustainable Urban Futures 43,
498–512. https://doi.org/10.1016/j.futures.2011.02.003
Hughes, S., Chu, E.K., Mason, S.G., 2018. Introduction, in: Hughes, S., Chu, E.K., Mason, S.G.
(Eds.), Climate Change in Cities: Innovations in Multi-Level Governance, The Urban Book
Series. Springer International Publishing, Cham, pp. 1–15. https://doi.org/10.1007/978-3319-65003-6_1
IAIA, 2009. What Is Impact Assessment?
International Energy Agency, 2015. Energy and Climate Change - World Energy Outlook Special
Report. International Energy Agency, Paris.
IPCC, 2018. Special Report on Global Warming of 1.5 °C. Intergovernmental Panel on Climate
Change.
IPCC, 2014. Climate Change 2014: Synthesis Report. IPCC.
Ivner, J., Björklund, A.E., Dreborg, K.-H., Johansson, J., Viklund, P., Wiklund, H., 2010. New
tools in local energy planning: experimenting with scenarios, public participation and
environmental
assessment.
Local
Environ.
15,
105–120.
https://doi.org/10.1080/13549830903527639

26

Strengthening the Municipal Energy Planning – Integration into Comprehensive Planning, Performance
of Impact Assessment and Inclusion of National Environmental Objectives

Ivner, J., Hjelm, O., 2009. Volition and Environmental Assessment in Swedish Municipal Energy
Plans. DIVA.
Jay, S., 2010. Strategic environmental assessment for energy production. Energy Policy, Large-scale
wind power in electricity markets with Regular Papers 38, 3489–3497.
https://doi.org/10.1016/j.enpol.2010.02.022
Johansson, B., 2012. Klimatomställningens förenlighet med de svenska miljömålen [Compatibility
between climate change mitigation and the Swedish National Environmental Quality
Objectives]. Miljö- och energisystem, LTH, Lunds universitet.
Johansson, T.B., Patwardhan, A.P., Nakićenović, N., Gomez-Echeverri, L., 2012. Global Energy
Assessment: Toward a Sustainable Future. Cambridge University Press.
Johnson, R.B., Onwuegbuzie, A.J., 2004. Mixed Methods Research: A Research Paradigm Whose
Time Has Come. Educ. Res. 33, 14–26. https://doi.org/10.3102/0013189X033007014
Johnson, R.B., Onwuegbuzie, A.J., Turner, L.A., 2007. Toward a Definition of Mixed Methods
Research. J. Mix. Methods Res. 1, 112–133. https://doi.org/10.1177/1558689806298224
Jörby, S.A., 2002. Local Agenda 21 in Four Swedish Municipalities: A Tool towards Sustainability?
J. Environ. Plan. Manag. 45, 219–244. https://doi.org/10.1080/09640560220116314
Kaza, N., Curtis, M.P., 2014. The Land Use Energy Connection. CPL Bibliogr. 29, 355–369.
https://doi.org/10.1177/0885412214542049
Krippendorff, K., 2004. Content analysis : an introduction to its methodology. Sage, Thousand
Oaks, Calif.
Kvale, S., Brinkmann, S., 2014. InterViews: Learning the Craft of Qualitative Research
Interviewing. SAGE Publications.
Larsen, K., Gunnarsson-Östling, U., 2009. Climate change scenarios and citizen-participation:
Mitigation and adaptation perspectives in constructing sustainable futures. Habitat Int.,
Climate
Change
and
Human
Settlements
33,
260–266.
https://doi.org/10.1016/j.habitatint.2008.10.007
Larsson, M., Hanberger, A., 2016. Evaluation in management by objectives: A critical analysis of
Sweden’s national environmental quality objectives system. Evaluation 22, 190–208.
https://doi.org/10.1177/1356389016638751
Lundqvist, L.J., 2004. Management by objectives and results: a comparison of Dutch, Swedish and
EU strategies for realising sustainable development, in: Lafferty, W.M. (Ed.), Governance for
Sustainable Development: The Challenge of Adapting Form to Function. Edward Elgar
Publishing, Cheltenham, pp. 95–127.
Lundqvist, L.J., Kasa, S., 2016. Between national soft regulations and strong economic incentives:
local climate and energy strategies in Sweden. J. Environ. Plan. Manag. 0, 1–20.
https://doi.org/10.1080/09640568.2016.1197827
Lundström, M.J., 2010. Planering och hållbar bebyggelseutveckling i ett energi- och
klimatperspektiv (Licenciate Thesis). Royal Institute of Technology, Stockholm.
Malafry, M., 2016. Biodiversity Protection in an Aspiring Carbon-Neutral Society : A Legal Study
on the Relationship between Renewable Energy and Biodiversity in a European Union
Context (Doctoral thesis). Uppsala University.
Månsson, A., 2016. Energy security in a decarbonised transport sector: A scenario based analysis
of Sweden’s transport strategies. Energy Strategy Rev. 13, 236–247.
https://doi.org/10.1016/j.esr.2016.06.004
Mora Municipality, 2011. Energi- och klimatplan [Energy and climate plan].
Næss, P., 2001. Urban Planning and Sustainable Development. Eur. Plan. Stud. 9, 503–524.
https://doi.org/10.1080/713666490
27

Vincent Wretling

TRITA-ABE-DLT-1839

Nilsson, M., 2005. Learning, frames and environmental policy integration: The case of Swedish
energy policy. Environ. Plan. C Gov. Policy 23, 207–226. https://doi.org/10.1068/c0405j
Nilsson, M., Dalkmann, H., 2001. Decision making and strategic environmental assessment. J.
Environ. Assess. Policy Manag. 03, 305–327. https://doi.org/10.1142/S1464333201000728
Noble, B., Nwanekezie, K., 2017. Conceptualizing strategic environmental assessment: Principles,
approaches and research directions. Environ. Impact Assess. Rev. 62, 165–173.
https://doi.org/10.1016/j.eiar.2016.03.005
Nybro Municipality, 2006. Energiplan [Energy Plan].
Nykvist, B., Persson, Å., Moberg, F., Persson, L., Cornell, S., Rockström, J., 2013. National
environmental performance on planetary boundaries: a study for the Swedish Environmental
Protection Agency. Swedish Environmental Protection Agency, Stockholm.
Official Letter 2015/16:87, 2016. Kontrollstation för de klimat- och energipolitiska målen till 2020
samt klimatanpassning. The Government of Sweden.
Olerup, B., 2000. Scale and Scope in Municipal Energy Planning in Sweden 43, 205–220.
https://doi.org/10.1080/09640560010676
Palm, J., 2009. Regionala klimat- och energistrategier: aktörer, ansvar och roller [Regional Climate
and Energy Strategies: actors, responsibilities and roles]. Linköping University Electronic
Press, Linköping.
Palm, J., 2006. Development of sustainable energy systems in Swedish municipalities: A matter of
path dependency and power relations. Local Environ. 11, 445–457.
https://doi.org/10.1080/13549830600785613
Palm, J., 2004. Makten över energin – policyprocesser i två kommuner 1977-2001 [Power over
energy - policy processes in two municipalities 1977-2001], Doctoral Thesis. Linköping
University, The Tema Institute, Technology and Social Change. Linköping University, Faculty
of Arts and Sciences., Linköping.
Palm, J., Thoresson, J., 2014. Strategies and Implications for Network Participation in Regional
Climate and Energy Planning. J. Environ. Policy Plan. 16, 3–19.
https://doi.org/10.1080/1523908X.2013.807212
Partidário, M.R., 2012. Strategic Environmental Assessment Better Practice Guide methodological guidance for strategic thinking in SEA. Portuguese Environment Agency and
Redes Energéticas Nacionais, Lisbon.
Partidário, M.R., 2000. Elements of an SEA framework— improving the added-value of SEA.
Environ. Impact Assess. Rev. 20, 647–663. https://doi.org/10.1016/S0195-9255(00)00069X
Partidário, M.R., 1996. Strategic environmental assessment: Key issues emerging from recent
practice. Environ. Impact Assess. Rev. 16, 31–55. https://doi.org/10.1016/01959255(95)00106-9
Partille Municipality, 2013. Energiplan [Energy Plan].
Persson, C., 2013. Deliberation or doctrine? Land use and spatial planning for sustainable
development
in
Sweden.
Land
Use
Policy
34,
301–313.
https://doi.org/10.1016/j.landusepol.2013.04.007
Pope, J., Annandale, D., Morrison-Saunders, A., 2004. Conceptualising sustainability assessment.
Environ. Impact Assess. Rev. 24, 595–616. https://doi.org/10.1016/j.eiar.2004.03.001
Richardson, T., 1996. Foucauldian discourse: Power and truth in Urban and regional policy making.
Eur. Plan. Stud. 4, 279–292. https://doi.org/10.1080/09654319608720346
Riff, D., Lacy, S., Fico, F., 2014. Analyzing media messages: Using quantitative content analysis in
research. Routledge.

28

Strengthening the Municipal Energy Planning – Integration into Comprehensive Planning, Performance
of Impact Assessment and Inclusion of National Environmental Objectives

Rockström, J., Steffen, W., Noone, K., Persson, Å., Chapin, F.S., Lambin, E.F., Lenton, T.M.,
Scheffer, M., Folke, C., Schellnhuber, H.J., Nykvist, B., de Wit, C.A., Hughes, T., van der
Leeuw, S., Rodhe, H., Sörlin, S., Snyder, P.K., Costanza, R., Svedin, U., Falkenmark, M.,
Karlberg, L., Corell, R.W., Fabry, V.J., Hansen, J., Walker, B., Liverman, D., Richardson, K.,
Crutzen, P., Foley, J.A., 2009. A safe operating space for humanity. Nature 461, 472–475.
https://doi.org/10.1038/461472a
Rogelj, J., den Elzen, M., Höhne, N., Fransen, T., Fekete, H., Winkler, H., Schaeffer, R., Sha, F.,
Riahi, K., Meinshausen, M., 2016. Paris Agreement climate proposals need a boost to keep
warming well below 2 °C. Nature 534, 631–639. https://doi.org/10.1038/nature18307
Rosenzweig, C., Karoly, D., Vicarelli, M., Neofotis, P., Wu, Q., Casassa, G., Menzel, A., Root, T.L.,
Estrella, N., Seguin, B., Tryjanowski, P., Liu, C., Rawlins, S., Imeson, A., 2008. Attributing
physical and biological impacts to anthropogenic climate change. Nature 453, 353–357.
https://doi.org/10.1038/nature06937
Ryan, D., 2015. From commitment to action: a literature review on climate policy implementation
at city level. Clim. Change 131, 519–529. https://doi.org/10.1007/s10584-015-1402-6
Schneider, S.H., 1989. The Greenhouse Effect: Science and Policy. Science 243, 771–781.
Skövde municipality, 2012. Energi- och klimatplan, bilaga E - Miljöbedömning med
miljökonsekvensbeskrivning [Energy and climate plan, appendix E - Environmental
Assessment with environmental report].
Steemers, K., 2003. Energy and the city: density, buildings and transport. Energy Build., Special
issue on urban research 35, 3–14. https://doi.org/10.1016/S0378-7788(02)00075-0
Steffen, W., Richardson, K., Rockström, J., Cornell, S.E., Fetzer, I., Bennett, E.M., Biggs, R.,
Carpenter, S.R., Vries, W. de, Wit, C.A. de, Folke, C., Gerten, D., Heinke, J., Mace, G.M.,
Persson, L.M., Ramanathan, V., Reyers, B., Sörlin, S., 2015. Planetary boundaries: Guiding
human
development
on
a
changing
planet.
Science
347,
1259855.
https://doi.org/10.1126/science.1259855
Steffen, W., Rockström, J., Richardson, K., Lenton, T.M., Folke, C., Liverman, D., Summerhayes,
C.P., Barnosky, A.D., Cornell, S.E., Crucifix, M., Donges, J.F., Fetzer, I., Lade, S.J., Scheffer,
M., Winkelmann, R., Schellnhuber, H.J., 2018. Trajectories of the Earth System in the
Anthropocene. Proc. Natl. Acad. Sci. 201810141. https://doi.org/10.1073/pnas.1810141115
Stenlund Nilsson Ivner, J., 2009. Municipal Energy Planning : Scope and Method Development.
DIVA.
Stenlund Nilsson Ivner, J., 2006. Plan and Reality - Municipal Energy Plans and Development of
Local Energy Systems. Linköping University Electronic Press, Linköping.
Stenlund Nilsson, J., Mårtensson, A., 2003. Municipal energy-planning and development of local
energy-systems. Appl. Energy 76, 179–187. https://doi.org/10.1016/S0306-2619(03)00062X
Stephenson, P., 2013. Twenty years of multi-level governance: ‘Where Does It Come From? What
Is It? Where Is It Going?’ J. Eur. Public Policy 20, 817–837.
https://doi.org/10.1080/13501763.2013.781818
Stinchcombe, K., Gibson, R.B., 2001. Strategic environmental assessment as a means of pursuing
sustainability: ten advantages and ten challenges. J. Environ. Assess. Policy Manag. 03, 343–
372. https://doi.org/10.1142/S1464333201000741
Swedish Environmental Protection Agency, 2018. Miljömålen: årlig uppföljning av Sveriges
nationella miljömål 2018 - med fokus på statliga insatser. Swedish Environmental Protection
Agency, Stockholm.
Swedish Environmental Protection Agency, 2015. Mål i sikte [Elektronisk resurs] Analys och
bedömning av de 16 miljökvalitetsmålen i fördjupad utvärdering 2015. Stockholm.
29

Vincent Wretling

TRITA-ABE-DLT-1839

Swedish Environmental Protection Agency, 2010. Practical guidelines on strategic environmental
assessment of plans and programmes. Swedish Environmental Protection Agency.
Swedish Environmental Protection Agency, 2008. Konsumtionens klimatpåverkan, Rapport /
Naturvårdsverket, 0282-7298 ; 5903. Naturvårdsverket, Stockholm.
Swedish Government Official Reports 2015:43, 2015. Vägar till ett effektivare miljöarbete:
slutbetänkande [Ways for a more effective environmental work]. Stockholm.
Swedish Transport Administration, 2015. Trafikverkets Kunskapsunderlag och Klimatscenario för
Energieffektivisering och Begränsad klimatpåverkan. Swedish Transport Administration.
Taylor, N., 1998. Urban Planning Theory Since 1945. SAGE Publications Ltd, London.
Tetlow, M.F., Hanusch, M., 2012. Strategic environmental assessment: the state of the art. Impact
Assess. Proj. Apprais. 30, 15–24. https://doi.org/10.1080/14615517.2012.666400
Therivel, R., 2010. Strategic Environmental Assessment in Action, 2 edition. ed. Routledge,
London ; Washington, DC.
Thoresson, J., Tengvard, M., Palm, J., 2010. Regionala klimat och energistrategier i Skåne och
Västra Götalands län - Planering, aktörer och samverkan [Regional Climate and Energy
Strategies in the counties of Skåne and Västra Götaland - Planning, actors and collaboration].
Linköping University Electronic Press, Linköping.
Uba, K., 2010. Who formulates renewable-energy policy? A Swedish example. Energy Policy,
Energy Efficiency Policies and Strategies with regular papers. 38, 6674–6683.
https://doi.org/10.1016/j.enpol.2010.06.037
UN, 1992. Earth Summit Agenda 21 – The United Nations Programme of Action from Rio. United
Nations Publication no. E.93.I.11. United Nations Department of Public Information, New
York.
UNFCCC, 2015. 1/CP. 21, Adoption of the Paris Agreement. FCCC/CP/2015/10/Add. 1.
Vaismoradi Mojtaba, Turunen Hannele, Bondas Terese, 2013. Content analysis and thematic
analysis: Implications for conducting a qualitative descriptive study. Nurs. Health Sci. 15, 398–
405. https://doi.org/10.1111/nhs.12048
Vallentuna Municipality, 2013. Miljökonsekvensbeskrivning tillhörande energiplan för Vallentuna
kommun [Environmental report concerning energy plan for vallentuna municipality].
van Doren, D., Driessen, P.P.J., Schijf, B., Runhaar, H.A.C., 2013. Evaluating the substantive
effectiveness of SEA: Towards a better understanding. Environ. Impact Assess. Rev. 38, 120–
130. https://doi.org/10.1016/j.eiar.2012.07.002
Vanclay, F., 2004. The triple bottom line and impact assessment: how do tbl, eia, sia, sea and ems
relate to each other? J. Environ. Assess. Policy Manag. 06, 265–288.
https://doi.org/10.1142/S1464333204001729
Vansbro Municipality, Malung-Sälens Municipality, 2010. Energi- och klimatplan [Energy and
climate plan].
Vellinge Municipality, 2014. Energi- och klimatprogram [Energy and climate programme].
Wandén, S., 2007. Miljömål och andra önskemål: en studie av synergier och konflikter, Rapport /
Naturvårdsverket, 0282-7298 ; 5747. Naturvårdsverket, Stockholm.
White, L., Noble, B., 2013. Strategic environmental assessment for sustainability: A review of a
decade of academic research. Environ. Impact Assess. Rev. 42, 60–66.
https://doi.org/10.1016/j.eiar.2012.10.003
WMO, 2018. WMO confirms 2017 among the three warmest years on record [WWW Document].
World Meteorol. Organ. URL https://public.wmo.int/en/media/press-release/wmoconfirms-2017-among-three-warmest-years-record (accessed 7.30.18).
Wohlin, C., 2014. Guidelines for snowballing in systematic literature studies and a replication in
30

Strengthening the Municipal Energy Planning – Integration into Comprehensive Planning, Performance
of Impact Assessment and Inclusion of National Environmental Objectives

software engineering, in: Proceedings of the 18th International Conference on Evaluation and
Assessment in Software Engineering. ACM, p. 38.
Wood, C., Djeddour, M., 1992. Strategic Environmental Assessment: EA of Policies, Plans and
Programmes. Impact Assess. 10, 3–22. https://doi.org/10.1080/07349165.1992.9725728

31

