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Technological  improvements  of HVAC-systems,  buildings  and  other  energy  consuming  products  can  sup-
port a reduction  of  CO2 emissions.  The  implementation  of energy  efficient  technology  is  important  to
reach  the  climatic  goals  of  the  Paris  agreement.  As  cities are  the  main  contributors  of greenhouse  gas  emis-
sions,  they  offer  great  potential  for  implementation  of energy  efficiency  measures  and  emission  reduction.
Thus,  the  question  arises  on  how  to  support  the  implementation  process.  The main  challenge  is not  only
the  implementation  and  usage  of  technologies,  but also  the  optimisation  of existing  local  instruments,
processes  and  frameworks  to efficiently  support  the  implementation  of  energy  strategies  in  communities.
This  paper  summarises  results  of  the Annex  63 −  Implementation  of Energy  Strategies  in Communities
−  within  the  Energy  in  Buildings  and  Communities  Program  (EBC)  of  the  International  Energy  Agency
(IEA).  It includes  procedures  and  best-practice  examples  to implement  optimized  energy  strategies  in
communities.  The  implementation  strategies  deals  with  visions  and  targets,  renewable  energy  strate-

gies,  legal  frameworks,  design  of  urban  competition  processes,  tools  supporting  the  decision  making
process,  monitoring,  stakeholder  engagement,  socio-economic  criteria  and  organisation  structures.  For
all of  these  strategic  measures,  specific  guidelines  were  elaborated  together  with  a worldwide  network
consisting  of  representatives  from  cities,  urban  and energy  planners,  consultants,  universities  and  many

.
other  stakeholder  groups

. Introduction

Cities are growing fast: By 2030, more than 60 % of all people
orldwide will live in urban areas. To reach climatic goals, sus-

ainable urban development is of great importance [28]. Moreover,
ities are responsible for more than 70 % of the global CO2 emissions
nd consume more than two-thirds of the global energy [8]. There-
ore, cities can play a key role in energy efficiency implementation
o reach the Paris Agreement climatic goals, which aim at a large
eduction of greenhouse gas emissions by 2050 [29]. To achieve a
ajor reduction of emissions within cities, urban and energy plan-
ing are important. However, in most municipalities urban and
nergy planning work separated. Thus, ways to combine urban and
nergy planning have to be found. Within the International Energy

∗ Corresponding author at: Salzburg Institute for Regional Planning and Housing,
chillerstraße 25, Salzburg 5020, Austria.
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Agency (IEA) − Energy in Buildings and Communities Program
(EBC), 19 organisations from 11 countries worldwide are involved
in Annex 63 − Implementation of Energy Strategies in Communi-
ties − to give recommendations on procedures for implementation
of optimized energy strategies relative to urban development at
the scale of communities [12]. This paper presents a summary of
the elaborated strategic measures (Reports Volume 1 and 2; [9,11]).
These description of strategic measures are completed by a munici-
pality self-assessment-tool, description of necessary capacities and
skills for implementation champions, description of suitable work-
shop formats and procedures for the stakeholder involvement,
information slides for presentations, education materials for teach-
ing this new discipline (Volume 4) and examples for the application
of this strategic measures (Volume 3 and 5). All this materials
should support cities to start the necessary transition management

process and to manage all relevant issues like variety of stake-
holders, variety of topics and many other issues like for example
different targets, long project durations and market dynamics.

https://doi.org/10.1016/j.enbuild.2017.08.051
http://www.sciencedirect.com/science/journal/03787788
http://www.elsevier.com/locate/enbuild
http://crossmark.crossref.org/dialog/?doi=10.1016/j.enbuild.2017.08.051&domain=pdf
mailto:helmut.strasser@salzburg.gv.at
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. Background

Different energy sources, conversion technologies and the
emand patterns influence the CO2 emissions of communities.
uildings and transportation within the communities are currently
ain consumers of energy and, therefore, major emitters of CO2

missions. In many cases, standardised planning processes do not
ufficiently support energy efficiency implementation. However,
mart ways of integrating these efficiency measures into planning
rocesses can support CO2 emission minimization. A previous IEA-
BC project, Annex 51 (Energy Efficient Communities), found that
n many countries energy issues are missing in urban planning
rocesses and energy planning is often performed without account-

ng for urban planning issues [14]. We  state, that successful urban
nergy planning is only possible if energy planning is integrated in
he entire urban planning process. Integrated planning has to deal
ith the increased complexity that comes from addressing multiple

ssues, diverse stakeholder-groups, conflicting interests and lack of
nstruments to support implementation. Therefore, innovation is
ot only required in technologies but also in the implementation
rocesses. While urban planning is a major task in each city, its
ontribution in energy transition is not fully clear due to lack of
nowledge and instruments [9]. Better integration of energy and
rban planning requires the development of a “common language”
nd new tools, as well as better usage of existing instruments. The
nnex 63 project offers essential insights on planning processes
nd stakeholder involvement that are necessary to set a frame-
ork for integrated energy and urban planning. In this context,

community” is understood as a functioning part of a city; it can
e a municipality or a smaller sub-area such as a neighbourhood or
istrict. Based on this research, this article offers recommendations
n procedures for implementation of optimized energy strategies
n the scale of cities, districts and local projects and their urban
evelopment. The application of the strategic measures depends
ainly on the local framework conditions. Urban decision makers

nd urban and energy planners, as well as researchers working at
he intersection of urban and energy issues are the target group.

. Content

In the first step, a structured local and worldwide network was
uild up to integrate different expertise of different stakehold-
rs into the project. The network consists of 29 cities (Salzburg,
ienna, Burlington, Guelph, London (Ontario), Toronto, Egedal,
iddelfart, Roskilde, Skive, Lille, Strasbourg, Aachen, Ludwigsburg,

arlsruhe, Kitakyushu, Yokohama, Maastricht, Oslo, Bergen, Basel,
inneapolis, Graz, Ottawa, Pickering, Bottrop, Amsterdam, Park-

tad and Zürich), local stakeholder groups (e.g. local utilities), 19
rganisations from 11 countries (Austria, Canada, Denmark, France,
ermany, Ireland, Japan, the Netherlands, Norway, Switzerland,

he United States of America), 31 network partners (e.g. city asso-
iations) and eight IEA programs/projects (EBC, ECES, HPC, SHC,
SM program management; Annex 56, Annex 64, Task 51). In the

econd step, relevant information of existing national legal frame-
orks, planning procedures, processes and measures in the fields

f urban and energy planning has been gathered from different
ountries and cities via questionnaires. A measure is understood as
n action or program that enables, engages or enforces the imple-
entation process. 86 national and international meetings with

73 participants were carried out to analyse the collected informa-
ion. The analyses led to a deeper understanding on the variety of

ramework conditions, planning procedures and the role of instru-

ents. Based on this knowledge, generalized strategic measures
ere developed in nine specialised working groups consisting from
roject partners and external experts. Success factors and relevant
dings 158 (2018) 123–134

aspects were identified and grouped for each strategic measure [9].
After that, 57 national and international expert workshops with
an overall number of 1821 participants were performed. The feed-
back of municipalities and experts was  integrated into the ongoing
Annex work. Parallel to this development process, 27 case studies
in the field of urban and energy planning from all over the world
were analysed via questionnaires. The case study analysis led to
the identification of important factors for successful implementa-
tion of energy efficiency measures. After that, the case studies were
contextualized. Finally, all elaborated results were integrated into
reports and presentations for different target groups. To prepare
suitable stakeholder support materials, an analysis was  carried out
to identify the most important requirements of cities. The diagram
of method is visualised in Fig. 1.

4. Results

One major outcome of Annex 63 is the description of legal
frameworks, planning procedures, processes and measures in the
fields of urban and energy planning from several countries (Austria,
Canada, Denmark, France, Germany, Ireland, Japan, Netherlands,
Norway, Switzerland and the United States of America). The analy-
sis of these elements showed the status quo of energy planning and
land-use planning in different planning cultures and legal frame-
works. In general, the legal frameworks differ from country to
country. Therefore, not all recommendations are suitable for all
countries. However, the 22 analysed urban and energy planning
processes were clustered to the following general planning phases:
Target setting, analysis of situation, potential analysis, project plan-
ning, realisation and monitoring. The analysis of all 89 collected
measures from all over the world showed that in each country sim-
ilar measures exist. The analysed measures were grouped in nine
strategic measures: Visions and targets, renewable energy strate-
gies, legal frameworks, design of urban competition processes, tools
supporting the decision making process, monitoring, stakeholder
engagement, socio-economic criteria and organisation structures.
For the implementation of optimised energy strategies in commu-
nities, these strategic measures are seen as core elements for the
optimisation of local instruments, processes and framework condi-
tions. The barriers and the recommendations for overcoming these
barriers will be described in the following sections for each strate-
gic measure (source: [9,15]). The description of the project specific
communication concept, the contextualisation of the case studies
and the description of the elaborated stakeholder support materials
are not part of this paper. However, the first Annex 63 deliverables
are planned to be published in October 2017.

4.1. Set vision and targets

Local authorities are moving more and more from a strictly reg-
ulatory role to a service provision role [6]. To make this change
possible, a local transition process is necessary [22]. Visions and
targets are central elements of a successful transition management
process [11]. Thereby, visions help to create a common understand-
ing between different stakeholder groups. To come to concrete
measures and actions, the definition of targets is necessary. There-
fore, both, vision and targets are of great importance to start the
transition process and to go in the same direction. Without a vision,
a list of confusing and incompatible projects within communities
could arise [20] and without targets, the vision might be hard to
realize. Thus, the definition of visions and targets and the inclusion

of all relevant stakeholders into the development process are of
great importance. Role models and different methods (SMART tar-
gets) support this process. In many communities vision and target
setting the first step to start the transition process.
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thodology (NRCan, 2017).
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Fig. 1. Research Me

.2. Develop renewable energy strategies

The development of renewable energy strategies deals with the
ystematic organization of actions around community goals [3] and
ight include the following domains [15]:

Increase energy efficiency in energy production,
Decrease energy demand to achieve energy savings in the existing
building stock,
Design new buildings with low-energy or zero-energy perfor-
mance, and
Shift the energy supply system toward the exclusive use of
renewable energy.

These measures are represented across the various commu-
ity cases included in the Annex 63 research and relate to
oth the energy demand and energy supply [15]. In some coun-
ries (e.g. Denmark, France, Ireland, Netherlands, Switzerland),
ational level renewable energy strategies offer an initial basis

or community-scale renewable energy strategy development.
owever, communities are a relevant scale for strategic energy
lanning, including the development of goals and specification of

ocal actions to advance plan implementation. The plan should
ntegrate the needs and aspirations of the community, but should
lso account for the community’s capacity to take action. Renew-
ble energy targets are a typical part of community energy plans,
long with responsibilities and timelines for key actions. Strate-
ic energy plans can relate to all components of energy systems,
ncluding production, conversion, delivery, and use of energy [13],
s well as all scales from communities to single buildings and build-
ng components [10]. At the national scale, plans are often more
isionary in character, often setting GHG reduction targets and
ccounting for energy systems at the national and cross-national

cales. Community-scale renewable energy strategies are typically
ore focused on spatial implications of energy demand and com-
unity energy infrastructure. Plans typically focus on public and

ector activities, including urban development and rely on local
Fig. 2. Develop of a renewable energy strategy as spiral movement towards energy
targets through an iterative process. (Source: [15] − DTU, 2016).

tools (e.g. regulations, incentives, public-private partnerships) for
implementation. Local stakeholders and political considerations
are relevant and play an important role in advancing or hindering
implementation [1]. Monitoring of implementation is also essen-
tial in assessing fulfilment of goals and addressing barriers that may
emerge [3,26,27]. Ultimately, as represented in Fig. 2, developing
a renewable energy strategy should be considered as an iterative
process, where ongoing assessment allows to response to changing
conditions.

This kind of iterative process, with ongoing stakeholder engage-
ment, facilitates strategic learning to further enhance the plan and
support implementation [3,16]. Informed by [3] “Strategy Change
Cycle”, a four-step process for developing a renewable energy strat-
egy is proposed: (1) develop targets, (2) explore technical scenarios
for reaching energy targets and identifying barriers to implemen-
tation, (3) identify measures/tools to overcome barriers, and (4)
establish a monitoring plan to assess whether actions are contribut-
ing to implementation and meeting targets [15].

4.3. Make full use of legal frameworks
The analyses of legal frameworks in Switzerland, Denmark,
Germany, Austria and Norway have shown that the legal frame-
works differ from country to country regarding the different
territorial levels, the regulations of topics and targets. Generally,
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egal frameworks for energy planning − that also take into account
he urban development − have the following characteristics [15]:

Regulations on a regional or national level (as for exam-
le implemented in Switzerland and Denmark) support a much
roader approach of implementation as a legal duty to municipal-

ties.
Coherent regulations (as for example implemented in

witzerland) increase the planning security for investors and
uilding owners and ensure the optimal usage of synergies.

Contracts are a flexible alternative to regulate energy planning.
xamples from Germany show that the success of this instrument
epends on market conditions.

In several workshops with national and international experts,
perational recommendations were elaborated. These recommen-
ations describe the way how communities can make full use of

egal frameworks for the implementation of energy strategies on
ite. Generally, the following three success features were identified
15]:

) Ask the right questions: Questions help to create a common
understanding and a common language. This is of great impor-
tance, if representatives from different territorial levels and
therefore different planning cultures and legal frameworks want
to discuss. Relevant questions are: Is energy planning named
in your constitution? Is energy planning integrated in energy
or climate-related laws? Is energy planning integrated in spa-
tial laws? Is something missing, to make full use of the existing
instrument?

) Ask the right persons: The answering of the questions need a
deep understanding of urban planning, energy planning and leg-
islation. Therefore, the questions should be discussed with an
interdisciplinary expert group.

) Make the possibilities visible: As the content of laws, secondary
regulations and formal guidelines is not easy to understand in
many cases, the elaborated possibilities should be presented to
the relevant stakeholders in a simple language.

.4. Design of urban competition processes

Urban competition processes are instruments to find the most
uitable building/settlement concept by taking into account basic
tatutory provisions, planning frameworks and higher-ranking
verall targets. The analysis of several urban competition processes
ithin the framework of Annex 63 showed that carbon and energy

spects are missing in many times in the different competition
ypes [15]. Therefore, success factors were identified based on a
ypical Swiss urban competition process. As visualised in Fig. 3, the
lection of the jury members, the definition of the competition pro-
ram and the evaluation by the jury and experts are central phases,
here carbon and energy aspects should be included to have better

olutions at the end.
Possible ways to include carbon and energy aspects are [15]:

he investor generally plans, organises and runs the design pro-
ess together with an adviser. Therefore, the adviser has a central
ole in such urban competition processes. To ensure a sustainable
esult, the adviser must be independent or capable of objectively
pproaching a competition and combine design quality with sus-
ainability, especially if the investor has no experience in this
eld. Therefore, the role of the jury members is one central suc-
ess factor. Moreover, the selection of the competition program
s of great importance. The competition program should include
ustainability elements as visualised in Fig. 3 (e.g. energy sustain-

bility, mobility), because the earlier in the project phases the
ustainability requirements are given, the less effort it is to com-
ly with them. Finally, yet importantly, the jury members must
lso have the competence in at least one of the listed fields. The
dings 158 (2018) 123–134

specific understanding helps in picking a winner that take into
account all sustainable criteria in an optimal way. The expertise
and the evaluation mode are therefore the third identified success
feature.

4.5. Make use of tools supporting the decision making process

Urban complexity is rising with an increasing number of
buildings, infrastructure elements and relevant stakeholders. This
complexity challenges planners in making decisions for urban and
energy planning. Within the project, three main challenges for
decision-making were identified [15]: Data uncertainty, legal and
organizational boundaries as well as public acceptance. All three
factors hold the risk of leading to bad decisions or project failure.
Data uncertainty is primarily based on a lack of specific data or
low data quality. Moreover, missing local expertise and involve-
ment could generate uncertainty within planning processes. Even
if specific data are available, e.g. in single departments of munic-
ipalities, it might be hard to combine these different data sets of
different format and sources to get an integral analysis. Decision
support is often seen as non-transparent or it lacks the integra-
tion of relevant stakeholders. Thus, a lack of public acceptance
related to the decision and its outcomes might be the result.
Furthermore, urban and energy planning are often separated dis-
ciplines, leading to making decisions based on limited views and
responsibilities. Therefore, this strategic measure focuses on ways
to support urban and energy planning by Planning and Decision
Support Systems (PDSS). PDSS aim to integrate spatial, technical
and local information to guide and support the decision making
process. The following relevant aspects of PDSS have been identi-
fied within discussions with municipalities and experts: A central
data management with simple access, usage of tools to support
the planning process, integration of local expertise and the com-
bination of urban and energy planning. In many municipalities,
every department has its own  data pool and data management
concept. Datasets are often stored in different structures and for-
mats, which results in higher effort of exchanging or merging
data. This data management structure might delay sufficient data
access or even make an integral analysis with data from differ-
ent departments impossible. In comparison, Fig. 4 demonstrates
the central entity data management concept of the city of Bottrop,
Germany.

In this case, every department is still responsible for its own
data gathering and data management. However, specific shares of
datasets are automatically synchronized with a central database
to enable an easy data access to a large data pool. Moreover,
citizens and other external partners can be granted with differ-
ent access levels. Basic levels, such as the InnovationCity Ruhr
Information System (ICRis: http://gis.bottrop.de/ICRis/), are acces-
sible via open-access. Central departments for data management
are often only seen as cost driver. However, projects in urban
and energy planning might benefit from simple data access and
analysis. Moreover, processes of data gathering and exchange are
simplified, which have the potential to reduce cost and effort in the
overall municipal structure. Structured data management is one
option to reduce uncertainty in decision-making processes. More-
over, tools can be used to process and analyse data. For a broader
usage, this might be simple tools, such as GIS-tools with online
access. On the other hand, expert tools can be used for detailed
planning and analysis. Tool usage in early planning phases for sce-
nario generation and visualization might save time and money in
later project phases. Next to data management and tool usage,

integration of local expertise can be an important element for
decision support. First, different perspectives and local knowledge
is brought into the decision making process. Second, stakeholder
involvement within the decision making process strengthens the

http://gis.bottrop.de/ICRis/
http://gis.bottrop.de/ICRis/
http://gis.bottrop.de/ICRis/
http://gis.bottrop.de/ICRis/
http://gis.bottrop.de/ICRis/
http://gis.bottrop.de/ICRis/
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Fig. 3. Competition process and sustainability-relevant entry points in the Swiss context (Source: [15] − Intep GmbH, 2016).
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Fig. 4. Central entity data management structure; percentage: examples f

inkage between local stakeholders and the decision made. More-
ver, municipalities should try to bring the disciplines of urban

nd energy planning together, not only form the software point
f view, but also their organizational structures. This enables inter-
isciplinary decision-making, which holds the potential to better
ccount for important aspects of urban and energy planning.
re of synchronized data (Source: [15] − RWTH Aachen University, 2016).

4.6. Implement monitoring of energy consumption and GHG
emissions
In the context of Annex 63, monitoring was understood as the
task of evaluating the extent to which the realised implementation
of a given project corresponds to initial goals. Therefore, a funda-
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Fig. 5. Evaluation of Urban Strateg

ental and important task is to translate visions and societal goals
s well as subsequent objectives into measurable targets and spe-
ific actions. Monitoring of these measurable targets is a crucial
ask in any municipal strategy. Yet after the evaluation of a number
f international case studies, it can be stated that the importance
f monitoring at municipal level is often underestimated and not
ursued with adequate means. Main reasons for this can be seen

n a lack of resources or a lack of strategy. Eventually, little can be
aid about the success of any urban development project, in terms
f its effectiveness, efficiency and overall sustainability unless the
mplementation steps are continuously tracked. When looking at
ndividual measures or development projects without the link to
he broader context of a city, the focus is often put on the system’s
ffectiveness, which means that the objectives of a given project are
ompared to the outcome. While this is an important step in any
onitoring strategy, the overall success of an urban strategy must

e measured by comparing initial goals (i.e. societal challenges)
ith the final impacts of an intervention (Fig. 5).

As proposed by [30] this can be reached by agreeing on common
bjectives which are directly derived from the municipal vision
r strategy. The agreed objectives should be linked to measurable
ndicators in connection with realistic target values or benchmarks.

hile the relation between the addressed needs and the objectives
escribes the relevance of the intervention, the comparison against
he measured outcomes relates to a measure’s effectiveness (Fig. 5).
he added benefit of monitoring both the process and results lies
n the possibility to assess the level of target achievement of the
roject as well as to identify challenges that were encountered
t different project phases. Such an evaluation provides valuable
nformation for the conceptual design of future projects. Ideally,
lanners can avoid past mistakes and repeat successful strategies.
s mentioned before, a specific issue linked to the relatively long

imescale of urban development projects is a lack of responsibil-
ty in ensuring long-term monitoring and data assessment. The
ime span from development to implementation often spans over

 decade [18]. Therefore, it seems necessary to “start processing
ata as soon as the data is provided [and] not wait before all data

s available because it might be too late to do sufficient analysis or

ake any corrections” [14]. Another important challenge in the

mplementation of a successful monitoring strategy is linked to
ata security and data privacy. Beyond the technical challenges,
Fig. 6. The Security & Privacy building in the smart grid (Source: [25]).

the organisation of the monitoring process and thus the data man-
agement (including clarification of the ownership from data) needs
to be conducted in relation with citizens, organisations, develop-
ers and not least the municipal government. All stakeholders have
inherent needs related to data security and privacy. In the Smart
Grid Salzburg project, three main pillars were identified that pro-
vide the basis of these important concerns illustrated in Fig. 6.

First, technical security refers to the security of the technical
components such as smart meters, IP networks, etc. As the sec-
ond pillar, privacy is addressed in the form of the legal framework,
which defines the conditions under which data collection and data
analysis is carried out. Finally, trust refers to the stakeholders’
acceptance of the implemented monitoring scheme. In this lat-
ter aspect, the role of culture but also local governance is not to
be underestimated. Based on the various international case stud-
ies that have been evaluated [9], some specific conclusions can be
drawn with regard to the implementation of a monitoring strategy.
Successful strategies often included the active participation of a
wide range of actors from various sectors such as utilities, local gov-
ernment, universities, ICT companies, and many others. In recent
projects, the increasing degree of digitalisation of many sectors of
the economy results in new opportunities to implement monitor-

ing strategies at affordable costs based on standardised and often
already existing infrastructure. This leads to conclude that with a
further increase of the diffusion of installed sensors and connected
infrastructures a bottom-up approach will be easier and more pre-
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Fig. 7. Stakeholder identification based on roles (Source: City of G

ise to implement compared to classic top-down approaches when
t comes to monitoring the electricity consumption at all levels. A

ajor challenge remains the stakeholder acceptance of the moni-
oring, which is clearly related to the question of data security and
rivacy but also to a clear communication of possible benefits.

.7. Stakeholder engagement & involvement

Integrated energy and urban planning requires changes in urban
evelopment patterns, plans, and policies in order to achieve reduc-
ions in energy use. Working at the intersection of energy and
rban planning naturally expands the range of experts and organi-
ations involved in decision-making. In addition, decisions about
rban development can generate a range of perspectives, includ-

ng from those living in the community. In order to engage these

erspectives, and to address potential conflicts among them, broad
ngagement of stakeholders (both internal and external to energy
nd urban planning organizations) and the general public is essen-
ial. The cases and measures addressed in Annex 63 point to the
 Community Energy Plan: Strategic Plan and Critical Path, 2009).

significance of proactive engagement in integrated energy and
planning processes [9]. Those interested in being engaged and who
may  have relevant feedback that should be sought include but are
not limited to those involved in energy planning and urban plan-
ning, staff from other municipal departments (e.g. transportation,
public health, sustainability), public and business interest groups,
and persons living near a proposed project. The term “stakeholder”
is often used to describe individuals and organizations like those
noted above − those with a personal or professional stake in the
outcome of a process or the decisions of an organization like a city
[4]. Efforts to engage stakeholders, as well as the broader public,
must be carefully designed to fit the context, the problem to be
addressed, and the purpose of the engagement [5]. Engaging stake-
holders can accomplish multiple purposes, as summarized in [5]
Designing Public Participation Processes article:
• Meeting local requirements;
• Embodying the ideals of democratic participation and inclusion;
• Advancing social justice;
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Table  1
3-step Targeted Approach to Stakeholder Selection in Integrated Energy and Urban Planning (Source: [15] − Natural Resources Canada and University of Minnesota, 2016).

Step 1: First, define the impact that change in energy delivery or technology is hoped to bring and hence describe the stakeholder group that will be affected
by  that change. Sometimes no group or association is immediately evident and it becomes necessary to seek out individuals who are willing to participate on
behalf  of themselves or others.
Step 2: Second, determine who in any group or association is most impacted by the change and/or has expertise or insight to offer a planning or project
decision-making process. Without an intentional effort to identify and recruit stakeholders for participation, it is common to find engagement processes
populated by those already comfortable and experienced with such processes − often termed “the usual suspects” and not the full range of those impacted by
an  issue or process. While it can be expeditious to engage just those who  show up, doing so many not produce the best long-term results.
Step  3: Third, in the case of broad industry associations, business groups or similar organisations with a broad spectrum of membership, it is important to
identify local representatives. It is often difficult for those representing a broad membership of an organisation to directly address site or community specific
issues  and thus it is advisable to identify and include individuals whose activities or locations are more directly related to a project, technology, plan, etc. to
provide input that is more specific.

Acknowledging that it can often be difficult to persuade priority stakeholders to share their time, expertise and input, another stakeholder identification approach focuses on
roles.  In the example in Fig. 7 from a city-wide community energy planning project in the City of Guelph, stakeholder groups were identified and then classified as decision
m n and
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akers,  transactors, active interests, and audiences, so that targeted communicatio

Informing the public;
Enhancing understanding of public problems and exploring and
generating possible solutions;
Producing higher quality policies, plans, and projects;
Generating support for decisions and their implementation;
Managing uncertainty, such as through building trust and
improving the quality of information informing decisions; and
Creating and sustaining adaptive capacity for ongoing problem
solving and resilience.

The cases highlighted stakeholder engagement efforts that
mphasize a two-way exchange of information, as opposed to
fforts to simply inform stakeholders about a project or plan.
takeholder engagement that is early, often, and ongoing, is rec-
mmended [31]. It is well recognized that meaningfully engaging
takeholders can help to build consensus, improve the outcomes
f planning efforts and build support for implementation [2,7,24].
here is a variety of ways to select stakeholders, but the literature
nd cases suggest that a targeted approach will be most effective.
able 1 below offers a three-step targeted approach that can be
sed to identify key interests [15].

Another stakeholder identification approach focuses on skills
nd expertise that stakeholders possess. This type of approach
mphasizes that stakeholders have important knowledge that they
an contribute to a project or planning process. As with the example
n Fig. 8 above, this approach is visual and applying it could be col-
aborative, with initial project leads identifying key skill/expertise
reas and then brainstorming about potential organizations and/or
ndividuals aligned with each.

Once stakeholders are identified, it is essential that they be
ngaged early, giving them more time to understand key issues,
ecome invested in a process, and position them to contribute
ore meaningfully. Stakeholder engagement processes that move

eyond legally mandated participation toward inclusion are able to
etter integrate diverse perspectives, address conflict, and account
or power differences [5,23]. It is acknowledged that planning styles
nd expectations for engagement will vary from community to
ommunity. However, the presence of diverse interests in energy
nd urban planning and the need for dialogue and communication
re pervasive and call for some consistency in approach. Based on
he cases examined in the Annex 63, the steps identified in Table 2
elow offer some key questions that can be used by energy and/or
rban planners as they begin to plan for the design and facilitation
f an engagement effort [15].
.8. Include socio economic criteria

From the consumer’s perspective, the transition challenge
epresents a change in value systems from one that priced devel-
 engagement strategies could be developed for each class of interests.

opment at its lowest cost to one that is more holistic and identifies
a product’s value by its impact on the environment. Investments
in energy efficiency can provide many different benefits to many
different stakeholders that are often overlooked. Since multiple
stakeholders have the potential to experience multiple benefits, a
stronger business case that engages public and private interests
can be created. The inclusion of these benefits creates the true
impact or value of an action and can significantly affect any com-
parison process. However, the techniques for monetisation of these
benefits are progressively more complex and therefore increasing
in uncertainty. Within the project, different approaches in several
IEA-countries were analysed to derive recommendations. The ben-
efits are identified in the fields of economic impact, social impact
and environmental impact. With respect to the implementation
process, four steps were recognised [15]:

1. Inventory of possible co-benefits
2. Trying to value and monetise the co-benefits and broadening the

business-case
3. Involvement of the stakeholders, including the inhabitants, in

the selection of the co-benefits for a specific district
4. Commitment of relevant stakeholders and investors to the broad

business-case, including the added values of the co-benefits.

In many IEA-countries the value creation of the co-benefits are
derived by using several impact models. Like impact assessments
in Germany and input-output models in Switzerland. In the United
States, the National Environmental Policy Act (NEPA) obliges an
environmental impact assessment. In the Netherlands, the true val-
ues were monetised for four realised energy efficient renovation
projects (Haarlem, Breda, Kerkrade, Nijmegen) by housing compa-
nies (more information about this study: [19]). This calculation is
based on three different business-cases (small business, medium
business and social & environmental impacts; see Fig. 9), including
step by step more co-benefits (three co-benefits in small business;
six co-benefits in medium business and five co-benefits in social
& environmental impacts; more details see [19]). The results out
from this study are visualised in Fig. 9.

The results show that when all relevant social and environmen-
tal effects will be included into the calculations, the business case
will become positive for all stakeholders (see social & environmen-
tal impacts).

In Japan, one finds similar results and one has been able to
include uncertainties to estimates the risks of the investments for
the individual stakeholders [21]. Fig. 9 shows the visualisation of

such kind of results.

From an analysis of the countries, participating in Annex 63,
the importance can be seen of the coordination in organizing the
case for public-private business partnership. The coordinator of this
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Fig. 8. Stakeholder identification based on skills and expertise. (Source: Personal Communications with Jacques Kimman, Lector Nieuwe Energie, Zuyd Hogeschool,
Netherlands).

Table 2
Questions for Consideration by Energy and Urban Planners in Preparing for Stakeholder Engagement (Source: [15] − Natural Resources Canada and University of Minnesota,
2016).

Q1. Identify the lead person/organisation for the plan or project initiative − who  is responsible and under what authority does that lead person operate? Is
there  a similar role in the energy delivery sector? Is there a critical technical or political champion that should be engaged?
Q2.  What are the driving principles and goals of the plan or project in terms of energy/emission-related benefits for the community?
Q3.  What stakeholders share the project territory, have related expertise, have interests, and/or power that can influence the outcomes of the project or plan?
Q4.  What impact could the product bring to each of the stakeholder groups and where are the contact points?
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Q5.  In what ways can stakeholders and the public contribute expertise, knowledg
project?
Q6.  What role will the stakeholders play in your project? What are the possible w
Q7.  How and when should ongoing interactions and results be documented and s

ffort must have a broad overview of both (or all) partners’ aims
nd positions and present a more or less independent position.
his role is most of the time played by governmental organisa-
ions and/or municipalities. The success of the venture will very

uch depend on the trust that the stakeholders have in each other
nd how solid the business case is defined. It is probably a matter
f the culture in each country, which determines the willingness
or companies to cooperate with each other, as with governmental
gencies and municipalities. In Japan for example, large companies
eel strongly committed to social challenges, like sustainability and
limate change [15].

.9. Implement effective and efficient organizational processes
Formal urban and energy planning processes are given in each
ountry. Because there is an increasing number of actors involved
n the field of urban and energy planning, the effective and effi-
e local context, and resources that can help to enhance the plan or

 interact with them and when should that interaction begin?
?

cient organisation and process design is becoming more important.
Within the framework of Annex 63, innovative governance instru-
ments, organisational frameworks and methods were analysed and
structured. Based on these analyses, the following topics were
identified as success features to set up sufficient organisational
frameworks worldwide [15].

1. Strong ties to existing municipal structures: There are two
ways to integrate sustainability into the existing structures: As
project with limited duration with the aim to raise awareness
and to create network. The second option is the creation of a
new municipal structure that is integrated in the existing struc-
tures. In both cases, the municipality must be visible as a central

actor that is interested in creating real impact.

2. Secured financing: Networking and coordination need a lot of
time and resources. Therefore, new solutions can only be imple-
mented on an optimal way, if there is enough budget reserved
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Fig. 9. Evaluation of Broader Business Case Options

for the exchange of information, networking and development.
The carried out analysis in Annex 63 showed, that in some cases
the municipal or governmental funding is topped up by finan-
cial commitments from the local businesses, the local energy
providers or network operators.

. Involvement of energy suppliers and network providers: In all
analysed countries, the energy suppliers and network providers
take an active role in the existing organisation structure. This is
of great importance, because the implementation of line-based
solutions, need a commitment of several stakeholders on an
early stage.

. Monitoring process and cyclical thinking: All analysed organi-
sation structures had installed a monitoring instrument. Typical
instruments were steering committees and committees of
higher administrative authorities.

. Strong local involvement and impulse: The ProjectZeo in
Sønderborg showed, that local businesses could be a starting

point for the creation of a new management structures. The Nor-
wegian best practice example showed that local initiatives must
be taken into account, because they are the basis for new and
ur Dutch projects on a district level (Source: [19]).

innovative structures that will suitably approach their possible
clients.

6. Governmental requirements: The analysed examples have
shown that many countries have created the incentives or legal
basis for municipalities to become an active role in urban and
energy planning. This happened by give to the municipalities
more responsibilities or by given to the cities the legal right to
take over more liability in working on urban and energy plan-
ning.

7. Create exchange of knowledge: The exchange of knowledge
is the most important topic, if you want to implement energy
strategies in communities. Therefore, networking and frequent
exchange process should be focused and be an integral part of
all processes. In addition, participatory processes become more
and more important (Fig. 10).
5. Discussion

The analysis of 22 planning processes within Annex 63 showed
that the sequence of planning processes is more or less the same:



H. Strasser et al. / Energy and Buil

F
s

T
n
w
b
a
l
o
i
e
i
t
n
p

s
c
a

ig. 10. The Cost-Benefit Ratio (B/C) Evaluation in a Japanese Region including a
ensitivity analyses (Source: [21]).

arget setting, analysis of situation, potential analysis, project plan-
ing, realisation and monitoring. The analysis of 89 measures
ithin Annex 63 showed that each national action or program could

e grouped in the following nine strategic measures: Set visions
nd targets, develop renewable energy strategies, make full use of
egal frameworks, design of urban competition processes, make use
f tools supporting the decision making process, implement mon-
toring of energy consumption and GHG emissions, stakeholder
ngagement & involvement, include socio economic criteria and
mplement effective and efficient organizational processes. Each of
hese strategic measures serves different stakeholders and plan-
ing stages. The entry point of each action field in a generalised
lanning process can be assigned as visualised in Fig. 11.
However, in practice, the implementation of one or several
trategic measures depends on the framework conditions of the
ommunity. Therefore, within the framework of Annex 63, a self-
ssessment guide for interested communities has been developed.

Fig. 11. Entry points of different action
dings 158 (2018) 123–134 133

Output of this self-assessment is an overview about the strengths
and weaknesses of the community regarding the implementation
of energy strategies on a local level. To transform weaknesses into
strengths, additional stakeholder support material has been elab-
orated. These materials deal with the topics capacity building and
skills, workshop formats and procedures, informational slides for
presentations and education materials and support the develop-
ment of individual implementation strategies. These materials will
be available on www.annex63.org with beginning of March 2018.

6. Conclusion

The project aims at contributing to effective transition of urban
systems regarding buildings, energy and mobility when consid-
ering in early planning phase with availability of most options.
Changes in the later planning phase are typically known to be more
expensive. Therefore, the optimisation of urban planning processes
has a significant effect regarding the cost effective reduction of CO2
emissions and the energy use in cities. In general, Annex 63 wants
to enhance cities significant role in transition of energy systems and
achieving of CO2 targets. A key factor is the necessary communica-
tion between all relevant actors. It is of great importance to include
all relevant stakeholders as soon as possible and specify their con-
tributions. Because the better usage of existing or development of
new instruments, processes and framework conditions will lead to
a restructuring of existing (urban and/or energy) planning prac-
tices. For the implementation of energy strategies in communities,
cities need to understand that they are a key player for the imple-
mentation of the energy transition. Cities and other organizational
bodies have to start an internal transition management process.
Leading cities, that were part of Annex 63, report, that the transi-
tion process is complicated, because of the variety of stakeholder
groups, variety of topics and many other aspects as for example dif-
ferent targets, long project durations and market dynamics. Annex
63 results and recommendations can be se as a guideline to start
the necessary transition management process
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