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Introduction

According to Eurostat data from
2009, many countries in South-
eastern Europe (SEE) have energy
intensities which are over twice
that of the EU-28. These include
Bulgaria (5.1 times higher), Ro-
mania (3.5 times higher), FY-
ROM (3.4 times higher), Slovakia
(3 times higher), and Hungary
(2.5 times higher). This, however,
does not tell the whole story, as
for in some areas in SEE, the en-
ergy intensities of their economies
fall near the European average. As
a result of these currently dispa-
rate levels across all countries, the
potential exists for transnational
efforts in the region to help
achieve Europe’s 2020 energy
targets and meet national energy
goals. The table below illustrates
these differences, as the countries
of Italy, Greece, Slovenia and
Croatia are all within 100 kg of oil
per €1000, while the energy inten-
sities of other countries are sig-
nificantly higher.
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Energy intensity of the economy
Gross inland consumption of energy divided by GDP (kg of oil equivalent per 1 000 EUR)
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Source: Eurostat Database.

Figure 1. Energy Intensity of the Economy

According to a recent World Bank report, cities account for approximately 70 per
cent of energy-related carbon emissions worldwide, and this is expected to grow to 76 per
cent by 2030, much of which will come from China and India'. In Bulgaria, the popula-
tion is expected to decrease across the country from 7.6 million people in 2008 to 5.4 mil-
lion in 2060%. Despite this, the population of the capital city of Sofia is projected to grow

Hoornweg, Daniel; Freire, Mila. 2013. Main report. Vol. 1 of Building sustainability in an
urbanizing World : a partnership report. Urban development series ; knowledge papers no. 17.
Washington DC ; World Bank.
http://documents.worldbank.org/curated/en/2013/07/18103108/building-sustainability-
urbanizing-world-partnership-report

Press Release, European Commission, August 26", 2008. hitp:/europa.eu/rapid/press-
release_STAT-08-119_en.htm

74



until 2025°. Both of these trends suggest that a focus on the energy profile of cities would
be well placed.

Given the Europe 2020 objectives of reducing greenhouse gas emissions by 20%
compared to 1990 levels, and increasing renewable energy in final energy consumption by
20%, the current article presents an approach focused on improving efficiency and decar-
bonising the energy use in urban areas. It also fits within the priority areas of current and fu-
ture cohesion policy, giving teeth to the Resource Efficient Europe Flagship Initiative®.

The question that remains is how to identify options with the most potential to en-
sure a safe, clean and secure supply of energy to cities that also helps to achieve EU and
global commitments. While the European Union periodically requires an update on the
progress that is made in achieving these goals, it leaves it up to the Member States, based
on the principle of subsidiarity, on how best to achieve their targets.

Member States have had seven years to achieve the first 20% of the renewable en-
ergy target, they have 2 years to achieve a further 10%, two years again to achieve an ad-
ditional 15%, then 2 years for 20%, and 2 years to meet the target with an additional
35%’. It is clear from this, that progress is clearly measured over time and that the interim
targets being set, become increasingly aggressive as 2020 approaches.

To ensure that the targets are met, forward-looking approaches can be used to pre-
pare the necessary preconditions for action in this area. A foresight methodology has
been developed and deployed within the EnVision2020 project to ensure that progress
towards these goals is achieved.

EU Targets

Renewable Energy Targets

The following tables show the targets that the EU has created in meeting its objec-
tive for creating environmentally conscious economic growth.

Table 1. EU Renewable Energy Targets

2020° 20307 2050
Renewable 20% share 30% share indi- No targets have been set, but there is an
Energy Target | (57% of this cated by the EU’s | EU goal to cut GHG emissions by 80-95%
EU expected from | Energy Roadmap | by 2050. The EU’s Energy Roadmap 2050
biomass) 2050.% shows the share being at least 55% on all
scenarios to achieve climate goals.’

3 State of the World’s Cities 2008/2009 — Harmonious Cities, UN Habitat
http://www.unhabitat.org.jo/en/inp/Upload/1052216_Data tables.pdf

A Resource-Efficient Europe — Flagship Initiative of the Europe 2020 Strategy
http://ec.europa.eu/resource-efficient-europe/

Renewable Energy Progress Report, European Commission COM(2013) 175 final

European Commission Communication, ‘Limiting Global Climate Change to 2 degrees Celsius —
The way ahead for 2020 and beyond’ COM(2007) 2.

7" A 2030 framework for climate and energy policies, COM(2013) 169 final.

Debate is on-going regarding the 2030 Renewable Energy Target at the European Commission.

° Energy Roadmap 2050, COM(2011) 885 final.
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Each Member State has its own renewable energy targets that contribute to the
overall EU target, which are listed below in Table 2. It should be noted that this table
only contains those countries that were targeted by the EnVision2020 project and not all
countries in the South-eastern European area.

Table 2. Member State Renewable Energy Targets'’

Member 2005 RES Share | 2010 RES Share | 1st Interim 2020 RES

State Target Target
2011/2012

Bulgaria 9.4% 13.8% 10.7% 16%

Croatia Acceded to EU July 1°, 2013

Greece 6.9% 9.7% 9.1% 18%

Italy 5.2% 10.4% 7.6% 17%

Romania 17.8% 23.6% 19.0% 24%

Slovenia 16.0% 19.9% 17.8% 25%

EU 8.5% 12.7% 10.7% 20%

Energy-Efficiency Targets

The energy-efficiency target of the European Union is a 20% reduction in energy
usage against a baseline."" This equates to a reduction of 370 Mtoe as compared to pro-
jections.'” It is defined as a maximum of 1483 Mtoe primary energy or 1086 Mtoe final
energy consumption in 2020. While the energy efficiency target is not binding like the
renewable energy and emissions targets, it is a stated goal of the European Commission
and could become binding during future debates.

Table 3. Member State Energy Efficiency Targets'

Absolute level of en- | Absolute level of

Member | Energy Efficiency Tar- ergy consumption in | energy consump-
State get — 202014 2020 [Mtoe] — Pri- tion in 2020
mary [Mtoe] — Final

25% against a baseline (5 mil-
lion TOE saved) and 50% en-
ergy intensity reduction by
2020 compared to 2005 levels

Croatia | Acceded to EU July ISI, 2013

Bulgaria 15.8 9.16

!9 Renewable Energy Progress Report, European Commission COM(2013) 175 final.

' European Commission Communication, ‘Limiting Global Climate Change to 2 degrees Celsius —
The way ahead for 2020 and beyond’ COM(2007) 2.

12 Council Directive 2013/12/EU adapting Directive 2012/27/EU of the European Parliament and
of the Council on energy efficiency by reason of the accession of the Republic of Croatia
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:141:0028:0029:EN:PDF

13 Energy Efficiency — Reporting Targets. Retrieved on Oct 13™ 2013 from: http://ec.europa.eu/
energy/efficiency/eed/reporting_en.htm

' Energy Efficiency Reporting Targets, European Commission DG Energy. http://ec.europa.eu/en-
ergy/efficiency/eed/reporting_en.htm
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Absolute level of en- | Absolute level of

Member | Energy Efficiency Tar- ergy consumption in | energy consump-
State get — 202014 2020 [Mtoe] — Pri- tion in 2020

mary [Mtoe] — Final
Greece Final energy consumption 271 205

level of 20.5 Mtoe

20 Mtoe primary energy re-
Italy duction by 2020, 15 Mtoe fi- | 158 126
nal energy reduction by 2020
Reduction of 10 Mtoe (19%)

Romania | in the primary energy con- 42.99 30.32
sumption
. 10.809 GWh energy savings
Slovenia by 2020
EU 20% (compared to projec-
tions for 2020)

Greenhouse Gas Targets

The greenhouse gas reduction targets for 2020, listed in Table 4, are binding,
while discussions regarding the 2030 and 2050 targets are on-going.

Table 4. EU Greenhouse Gas Reduction Target

202015 203016 205017

GHG Reduction Target 20% 40% 80-95%

The individual greenhouse gas emissions targets are listed below. As can be seen,
Bulgaria and Romania are projected to over-achieve their greenhouse gas emissions tar-
gets, while Greece, Italy, and Slovenia are projected to fall short of their targets. It is im-
portant to keep in mind that the emissions targets for Bulgaria and Romania for 2020 are
actually increases on 2005 levels. One key difference between the targets for renewables
and greenhouse gas emissions and the indicative targets for energy efficiency, are that the
energy efficiency targets are not legally binding. However, they may become binding in
2014 if convincing progress is not made.'®

!5 European Commission Communication, ‘Limiting Global Climate Change to 2 degrees Celsius —
The way ahead for 2020 and beyond’ COM(2007) 2.

16 A 2030 framework for climate and energy policies, COM(2013) 169 final.

7 Energy Roadmap 2050, COM(2011) 885 final.

'8 European Parliament Website. http://www.europarl.europa.eu/news/en/news-room/content/
201202271PR39335/html/Energy-savings-committee-backs-binding-national-targets-and-CO2-
set-aside-plan
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Table 5. Member State GHG Emissions Targets'’

20(?5 non-ETS 2020 'ETS
GHG estimate con- . ,
Emissions | sistent with adjusted’ | 2020 non- Gap
Member . ESD tar- ETS projec- | (Mt
Target — | the adjusted . : Gap
State get esti- tions (Mt CO2
202020 2020 ESD
. o mate (Mt | CO2-eq.) |-—eq.)
(in %) Target (Mt CO2 - eq.)
CO2 —eq.) q-
Bulgaria 20 22.69 27.23 25.37 1.86 8.20%
Croatia | Acceded to EU July 1, 2013
Greece -4 61.31 58.86 62.95 -4.09 | _6.70%
Italy -13 329.52 286.68 319 3232 | 950%
ia | 1 0.24 83.58 6.88 6.
Romania | 19 7 7 7 9.60%
i 4 11.52 11.98 13.44 -1.46 B
Slovenia 12.70%
EU -20
Foresight

Foresight in Europe emerged in the 1970’s, when foresight activities have focused
on identifying the linkages between science and technology development and society.
The 1980’s saw foresight begin to be tailored to specific fields, particularly in the Nether-
lands and France, where solutions were able to be better tailored to specific challenges.
During these years, it became clear that forecasting and trend extrapolation, while useful,
were not sufficient to capture the complexity of global trends and interplays in an increas-
ingly globalised world.

Since 1991, after which national boarders were further opened to financial flows
and trade, the methods and practice of foresight have become more refined. In this con-
text, economic, political, technological, environmental and social risks became even more
contagious. In part, as a reaction to this, a renewed interest in the methods, tools, and va-
lidity of foresight has occurred.

Over the past decade, foresight activities have greatly expanded across the EU,
following on the ‘Thinking, Debating and Shaping the Future: Foresight for Europe’ re-
port written by the High Level Expert Group for the European Commission in 2002%,

' Greenhouse gas emission trends and projections in Europe 2012 — Tracking progress towards
Kyoto and 2020 targets, European Energy Agency, 2012. http://www.eea.europa.eu/ publica-
tions/ghg-trends-and-projections-2012

20 Decision No 406/2009/EC Of The European Parliament and of the Council, April 23'd, 2009 on
the effort of Member States to reduce their greenhouse gas emissions to meet the Community’s

) greenhouse gas emission reduction commitments up to 2020.

Ibid.

22 Thinking, debating and shaping the future: Foresight for Europe — Final Report Prepared by a
High Level Expert Group for the European Commission http://ec.europa.eu/research/social-
sciences/pdf/for-hleg-final-report-en.pdf
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This led to the development of the European Foresight Monitoring Network which later
evolved into what is now the European Foresight Platform (EFP). The European Com-
mission has been a driving force in foresight activities across Europe, through its various
funding programmes.

Definition

The UNIDO Technology Foresight Manual describes foresight as ,,the process in-
volved in systematically attempting to look into the longer-term future of science, tech-
nology, the economy and society with the aim of identifying the areas of strategic re-
search and the emerging generic technologies likely to yield the greatest economic and
social benefits.”>’

While foresight can include a battery of different activities and methodologies, a
number of common goals emerge across foresight studies. These include:

e The exploration of future opportunities and potential pathways which may be

informative in the identification of research priorities and directions;

e Redirecting scientific activities towards areas where products or services can
be created to deliver economic and societal value that take advantage of exist-
ing strengths;

e While foresight can help illuminate areas of future opportunity for economic,
environmental and social development and priority setting, it also allows for a
forward-looking examination of the required public and private sector activi-
ties which support a high level of exploitation of identified opportunities;

e Foresight can serve to widen the circle of stakeholders that are involved in
strategy formulation to include to a greater degree the citizenry (through
groups such as minorities and the youth).

e Building new networks across scientific fields, economic sectors as well as
around problems themselves in order to gain a new perspective on the way that
future problems can be addressed or opportunities can be exploited.

While the goals of foresight indicated above may help in understanding the main
objectives of foresight exercises, the Foresight for Regional Development Network
(FOREN) guide to regional foresight identified some key components to achieving these
goals®. They include:

e Considering projections of social, economic and technological (and environ-

mental, political and ideological) developments and needs;

e Developing an opportunities and threats matrix through the use of participatory

methods with a wide range of stakeholders;

e Developing new social networks;

e Developing a strategic vision for the future by stakeholders;

e Developing a future vision need not be utopic, but should recognise the con-

straints and challenges of reality at the same time as it helps directs actions to-
wards a desired future state.

2 UNIDO Technology Foresight Manual, Organization and Methods, Vol. 1, United Nations In-
dustrial Development Organization, 2005.

2% Foresight for Regional Development Network: A Practical Guide to Regional Foresight, 2001.
http://foresight.jrc.ec.europa.eu/documents/eur20128en.pdf
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Foresight in Energy in SEE

The transition period from centrally-planned to market-based economies in many
South-eastern European countries has been tumultuous. This has an impact on the ability
for strategic planning to take hold both in the consciousness of policy-makers, as well as
for strategies to be implemented over time across the changing political landscapes. It is
no surprise that in such an environment, short-term thinking dominates.

However, it is for this very reason that efforts to inject longer-term considerations
into the policy sphere are especially needed. This is as important as anywhere in the area
of energy, where changes to the energy mix and infrastructure require significant
amounts of time to change direction. In addition to meeting EU energy targets and reduc-
ing environmental damage, it can effect a transition in energy and can provide significant
contribution to GDP and employment™.

By being subjected to global markets, SEE European countries are also subject to
economic, and resultantly, political pressures from their energy suppliers in Russia and
Turkey.® An energy mix which is more flexible and diverse can help to spread the risk
from future pressures from abroad and allow Bulgaria to make strategic orientations that
are in its own national interests.

Foresight allows for the potential democratisation of public policy in the country.
While all South-eastern European countries are, ostensibly, democracies, the Economist Intel-
ligence Unit ranks all countries in SEE as ‘flawed democracies’. The governments in Eastern
Europe are formally democracies, but levels of political participation are very weak and are
mainly centred on voting. This is largely due to the expectations of the transition period not
being met and a lack of trust in political institutions and a plethora of short-lived political par-
ties. Foresight, while not a panacea to these issues, can contribute to an improvement of these
shortcomings, particularly when their outputs are given consideration in the political process.
For this multitude of reasons, a foresight methodology is not without its merits.

The combination of the aforementioned energy objectives and targets of the Euro-
pean Union, combined with the energy intensities and political shortcomings of SEE
countries, set the proper preconditions for an external intervention. It was the reflection
of this context which stimulated the development of the EnVision2020 project. The pro-
jects theoretical basis assumed that the economic convergence of SEE countries with
European averages would make the situation ripe for the redirection of energy consump-
tion before energy capacity was expanded and ,,locked-in”. Its methodology was de-
signed to develop actionable recommendations on how to improve the energy mix for the
individual cities and target regions as well as joint energy priorities spanning the projects
consortium. It is the description of this methodology which follows.

Foresight Methodology

Overall Methodology

The foresight methodology presented below is divided into three parts. They in-
clude a preparatory phase, where an analysis of the energy sector in the target municipali-

% EmployRES — The impact of renewable energy policy on economic growth and employment in
the European Union —
ec.europa.eu/energy/renewables/studies/doc/renewables/2009_employ res_report.pdf

26 Center for the Study of Democracy, BULGARIA’S ENERGY SECURITY RISK INDEX, Policy
Brief No. 40, September 2013.

80



ties, the available energy sources, and an analysis of the legal and institutional framework
is conducted. These efforts take place for all target cities (including Sofia, the Bucharest-
IlIfov Region, the region of Podravje, Thessoloniki, Fermo, Potenza, and Zagreb), and ag-
gregated and synthesized into a synthesis paper. This paper aims to serve as a discussion
document in the second phase of the methodology, constituting the foresight activities
themselves. Here, it is used as an ‘information feed into the key technologies workshops
in each target city (these workshops are described below)”’. Identified technological op-
tions, which emerge from the key technologies workshops, are validated in an online key
technologies survey of between 100-120 energy and city planning experts in each of the
target cities. In this second phase, financial instruments will be identified which have the
potential to bring these technologies into use. Finally, a technology roadmap is created,
which places particular technological and policy recommendations on a timeline. The
various actions to be taken by relevant stakeholder groups are also included. The third
phase of the methodology includes the implementation of the roadmap in the form of im-
plemented policies, actions by stakeholders and the sharing of experiences. This process
is described in Figure 2 below.

Inputs to the Foresight Exercise

Analysis of Energy Energy Resources Analysis

Sector Mapping Institutions/Legal

Scoping Paper Using Technology

Roadmap

——————— - —_ —— ——————g Poli
Foresight Activities sy
Implementation

Leading to Technology
Key Technologies Roadmap
Workshops

| Ana \.YSi.S of the I Mutual Learning
i Findings i Workshop

Online Key
Technologies Survey

! ; - : Financial
| Innovative Financial

Instruments

Codification of

Framework and Knowledge

New Financial Instr.

Technology Road- ' Final Conference
mapping

Source: EnVision2020 Foresight Guide.

Figure 2. Logic of the Foresight Activities

7 Key Technologies are defined here as technologies which have a strong potential to influence na-
tional competitiveness and quality of life. This definition is taken from the UNIDO Technology
Foresight Manual, Organization and Methods, Vol. 1, United Nations Industrial Development
Organization, 2005.
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Preparatory Work for the Foresight Exercise

The preparatory phase of the foresight exercise starts with the analysis of the en-
ergy sector in each target city. This includes a description of the main issues with energy
production and supply, and a review of the energy mix and usage of the city. It also in-
cludes an overview of the legislative framework in place, including municipal pro-
grammes and action plans regarding the energy system. This assessment describes the
current use and further potential for RES in the city as well as of the current conven-
tional, bio, and alternative energy technologies that are used. A mapping of local stake-
holders and energy-related events is also elaborated here. All findings from this phase are
presented in a background paper for each city. In order to ensure the validity of the find-
ings of these background papers, 10-12 interviews of local energy experts are conducted.
These activities are rounded up by undertaking an analysis of the institutional environ-
ment and legislation of the target countries, and how they are affected by European level
legislative developments. This is done to identify existing gaps in the legislative frame-
work at all levels and the discrepancies between the priorities at various governance lev-
els. The information from the energy sector analysis, the potential exploitation analysis,
and the legislative analysis, is validated during local consultative workshops with stake-
holders. The logic of this process is graphically represented in Figure 3.

I Analysis of | Ii. Energy Sector | IIl. Potential IV. Emerg V. SWOT
Background Paper Existing A:Elf!ss Energy Issues ﬁ;«"u Analysis
Institutional Sources Exploitation of
Environment and Potential Energy
Legi:;‘aﬁm Sources in the /
E
) — /
Energy i |
ﬁesot_]rces L|PotentialEnergy Sources II. Application of Potential Energy aopTg
lapping i i
Methodology \ ¢ ¢
Database | Database Structure |
Structure I" .‘
¥ ¥
Methodology Il. Case Studies | IIl. Comparison
and Template : s
ool R et
Identification of
Energy-Related Gaps
Legislation
i} ¥
1. EU Exyi L. EU Envi
g:tr_]od%lfo%{'for Legislatiol and Targets | and Energy Legislatj
view for tional and Targets
Energy-Related E Use Renewable Use.
Legislation
l l 4
1. Overall SWOT . Summary of 1. y of the: IV _Outli iliti
Methodology for Analysis Using Comman Findings Comman Findings Potential and Potential
Scoping Paper Background Papers Across the Mapping neﬁrlirgﬂle N ipfial Paiq'q)tlms Ibelevmt for
Reports Regarding Legisiation wistl EU All cities Regarding Energy
Potential Energy Level and igefitificati i
Sources Gaps and Policy Coordination

»
Source: EnVision2020 Foresight Guide.

Figure 3. Logic of Preparatory Work for Foresight Methodology
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Foresight Exercise

Key Technologies Workshop

The heart of the innovative elements of the foresight exercise begins with the Key
Technologies Workshop (KTW). The purpose of the KTW is to further discuss energy
technologies identified in the previous activities with experts, and to identify further
technologies other than those listed in the Background Papers. The technologies to be
identified at the KTW will be those that are (i) considerably upgraded existing energy
technologies; (ii) new technologies which have a lot of potential, but haven’t been ap-
plied in real life conditions yet or have just had their first industrial application; (iii)
completely innovative technologies (up to the partners to decide whether to include this
group, depending on the expertise of the participating experts). The inputs to the KTW
include a Foresight Methodology Guide which outlines the theory and tools of foresight,
the Background Paper developed in the previous activity, and list of technologies pro-
duced during the energy mapping activity in the preparatory phase.

The workshops themselves aim to bring together 25-30 energy experts.”® The
KTW is designed to last for one full day and is divided into 3 working groups. These
working groups are organised around: conventional energy technologies, bioenergy, and
renewable energy. These workshops can be further subdivided or a particular energy
source highlighted within one energy group if it is seen to be important for that munici-
pality as a result of the Background Paper. The discussion in each working group is
guided by a moderator. The groups go through various sessions throughout the course of
the day. The First Session consists of a plenary meeting where the project, the foresight
methodology and the key technologies methods are presented. Energy trends, drivers,
technological developments and existing challenges are also presented based on the re-
sults of the background papers.

In the Second Session, the participants work in their thematic groups. They dis-
cuss European and global technological developments in the energy field and the identifi-
cation of leading European/global key energy technologies. They also perform this task
for local/regional key technologies and identification of local/municipal energy technolo-
gies.

During the Third Session, the participants elaborate profiles of the energy tech-
nologies that they have identified during the previous session for the European/global key
energy technologies.

During the Fourth Session, the participants are tasked with elaborating the profiles
of the local and regional key energy technologies that were initially identified during the
Second Session.

Online Key Technologies Survey

These lists of elaborated technologies are then used as inputs in the development
of an Online Key Technologies Survey. This survey aims to help prioritise the identified
key technologies for each target area and assess the potential impact that they would have
across a number of social, economic and environmental indicators. For each target area,
between 100 and 120 prominent experts are to be solicited to participate in the survey,
with an overall target of 600 respondents from science, civil society organisations, policy

8 Requirements to the participants in the workshop: to have a relevant background; experience in
the energy field of at least 7 years; good knowledge of English. It is thus expected that the ex-
perts will mainly belong to industry and research.
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makers and industry. The result of this survey will be:

A prioritised list of key energy technologies and the related energy sources;

A short report providing comparative statistical analysis of the survey data, includ-
ing the current level of development, position of the SEE in regards to the development
and application of the technology and the potential impacts of the technology on em-
ployment, growth, health and other issues of social concern.

Analysis

After the organisation of the key technologies workshops and the online survey,
the results will be analysed by energy experts. As a result of the analysis, issues regarding
the future energy resources consumption in the participating cities, which will need to be
addressed by policy-makers, the scientific community and experts, will be identified.
These issues include topics which are relevant to identified legislative gaps, under-
researched areas, and the social concerns that are expected to emerge in relation to the
application and roll-out of new energy technologies. This analysis will serve as the foun-
dation for the identification and development of policies and financial instruments needed
for the development of the energy sector in the respective target territories.

Preparatory Work for the Technology Roadmap

Policies and programmes rely on the mobilisation of capital for them to be imple-
mented in practice. The next phase of the foresight methodology calls for the identifica-
tion of EU-level and national level financial practices and instruments which can help to
stimulate an increased use of renewable energy as well as more efficient technologies for
the use of existing energy sources.

Key Technologies
Workshops

Online Key

Analysis of the
Findings

Technologies Survey

Innovative Financial
Instruments

Financial
Framework and
New Financial Instr.

Policy
Implementation

Technology Road-

mapping

Source: EnVision2020 Foresight Guide.

Figure 4. Logic of Preparatory Work for the Technology Roadmap

After this, consultancy workshops are organised in all target cities in order to iden-
tify the financing needs of potential users, and the particular dynamics of the financial in-
struments needed to fulfil these needs. The financial instruments which are elaborated are
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meant to be in the form of schemes supported by public stakeholders through national or
structural funds programmes and/or banking products developed by banks and financial
institutions to encourage the implementation of RES and new forms of energy. These fi-
nancial frameworks will be verified by the business and financing communities in the
corresponding partnering cities in a final consultancy workshop.

Technology Roadmap

Following the finalisation of the financial framework, all of the necessary docu-
ments for the development of the technology roadmaps will have been developed. The
technology roadmapping activities can then commence. The roadmapping process used
within the EnVision2020 process has a time horizon of 7-8 years and the outputs will
provide a basis for setting concrete targets and strategies for target SEE cities until 2020.
This is when the countries must reach their binding EU targets for greenhouse gas emis-
sions and renewable energy mixes. These roadmaps will serve as the basis for strategic
decision-making in the energy and urban planning spheres. Similar energy roadmaps pro-
duced by the International Energy Agency will serve as guidance for this activity. >’

The International Energy Agency defines a strategic roadmap as a ,,dynamic set of
technical, policy, legal, financial, and market and organisational requirements identified and
agreed to by all stakeholders involved in its development.”’ In the development of these
roadmaps in South-eastern Europe, each partner city will organise one workshop, in order
to develop their own energy roadmap, building on the outputs from the previous activities.
Each workshop will gather 20-25 experts to develop the visions for future energy resources
developments of citizens, researchers, policy-makers, private sector representatives and
other relevant actors. In order to ensure the achievement of the steps laid out in the road-
maps, they will be accompanied by implementation plans that include the concrete steps on
how to attain them in each partnering city. These documents are then made available for
public review and criticism for a predefined period of time (generally 1 month).

Following the development of the roadmaps, they are then sent for written feed-
back and approval to relevant stakeholders and institutions in each partnering city. After
the feedback is incorporated, a high-level meeting is organised in order to endorse the
roadmaps and produce policy recommendations at the municipal and national levels to
activate them.

Making Use of Technology Roadmap

Given the recurrent problem of formalised strategies not achieving their full po-
tential, it is important to undertake activities which help ensure that the Technology
Roadmaps gain traction in the target cities. Such activities are foreseen by organising mu-
tual learning workshops where common priorities among the target cities will be identi-
fied, and a list of joint policy priorities will be developed by the participants.

In addition, the knowledge obtained and the methodology refined throughout the
course of the activity, will be codified in a final report which will provide guidance on
mainstreaming the methodology to other contexts.

Findings and Modifications to Methodology

The application of the methodology, in the Southeast European context, has led to
its refinement. The assumption that short-term policy development and a dearth of politi-
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cal inclusion, which has clearly dominated the post-Communist political landscape in
South-eastern Europe, would make the area receptive to foresight approaches is question-
able. Initial results from the implementation of the methodology have shown, rather, that
the regions public institutions are, in some cases, not efficiently managed and also, in
some cases underfunded. This, apparently, makes their engagement with innovative pol-
icy-development tools low on their list of priorities in practice.

Knowing this, the impetus for the introduction of innovative policy development
tools, such as foresight, is put on non-governmental actors in collaboration with the pri-
vate sector. The public and municipal institutions are of course important, but their en-
gagement with these practices is, based on the experiences listed here, tenuous. They
should, rather, be viewed as active recipients and stakeholders of a foresight process, at
least in the early stages, rather than as the cornerstone of such implementation.

An effective implementation of foresight requires a very high level of active en-
gagement in the foresight process itself. A prerequisite to the successful implementation
of the methodology requires a high level of dedication to the development of quality in-
puts into the KTW and the online survey and the ability to attract interested persons to
consider the usage of the analyses which result from them.

The original foresight methodology also foresaw the development of visions of
citizens, policy-makers, business actors and academics in the development of alternative
futures for the target cities. Given that target countries all fall within the EU energy tar-
gets for 2020, it was decided that it was not necessary to duplicate efforts by elaborating
parallel objectives. Rather, efforts were focused on identifying possible ways for the cit-
ies to meet these energy targets through the identification of policies and financial in-
struments in specific technological areas.

Innovative Elements

The use of systematic foresight methods is increasingly being applied to new areas
of social, technological, environmental, economic and political spheres. The use of fore-
sight in the context presented here is novel in that it applies some of the tools in the fore-
sight toolbox to a context limited in sectoral and geographical scope, while also aiming to
improve the energy profiles and energy security of cities through the achievement of EU
policy targets. Foresight in Bulgaria is not common relative to other European countries.
According to a 2009 foresight mapping report funded by the European Commission, of
1470 cases of foresight conducted in Europe (and analysed by the report) only 4 ema-
nated from Bulgaria.

Sub-Sectoral Approach

The sectoral approach to foresight is not necessarily new in Europe, but combined
with the geographical and multi-country joint priority perspective, as well as the target
groups, it can be seen as novel. In 2009, the European Foresight Monitoring Network re-
leased a report which helped to break down the percentage of foresight exercises con-
ducted in various economic areas’'. Around 15% of all identified foresight exercises were
conducted in the Primary Sector (consisting of Agriculture, hunting, and forestry — 53%,
Fishing — 32%, and Mining and quarrying — 14%). The Secondary Sector had 31%
(Manufacturing — 47%, electricity, gas, and water supply 37%, and Construction 16%)
and the Tertiary Sector, consisting of a number of services, had 54%. The report men-
tioned that growing anxiety about energy and the EU’s aggressive policies on greening

3! International Energy Agency — Technology Roadmap — Bioenergy for Heat and Power, p. 39
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the economy help to explain the relatively large share of foresight activity in the energy
sphere. Of all of the 871 cases analysed, 27% were conducted in the ‘electricity, gas and
water supply’ sector.”

Methodological Approach

The combination of methodological approaches was also designed to bring the
most value to the South-eastern European context. Again, by referring to the European
Foresight Monitoring Networks report, we can see that in all 886 foresight activities re-
viewed many of the methods used overlap with the methodology described above. These
include: Literature Review, which was used in 54% of cases, Expert Panels in 50%, Fu-
tures Workshops in 24% of cases, Interviews in 17% of cases, Questionnaire/Survey in
15% of cases, Key Technologies in 15% of cases, Technology Roadmapping in 8% of
cases and Stakeholder mapping in 5% of cases.* Clearly, the EnVision2020 methodology
combines some of the more commonly used methods with some of the less commonly
used ones. It used eight different methods, which is on the high end of foresight activities
in general (See Figure 7 below).

Number of Methods Used for Each Foresight
Case
(886 total cases)

160
140
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80
60 -
40 -~
20 A

Number of Cases

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number of Methods Used

Source: Mapping Foresight EFMN and Own Additions.

Figure 5. Number of Methods Used for Each Case

Municipal Approach in a Multi-Country Perspective

Both municipal foresight and bilateral/multilateral foresight activities, conducted
separately, are not rare. It was decided however, that regional challenges overlapped
quite substantially in the target countries and cities and that a multi-country perspective,
coupled with a municipal approach would be productive in this case. Similarly to the
Covenant of Mayors, this foresight activity aimed to bring together municipal authorities

32 International Energy Agency — Technology Roadmap — Bioenergy for Heat and Power, p. 39
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in jointly developing and implementing action plans to learn from the successes and the
failures of each other in striving towards their obligations to the EU and to their citizens.
The group effort is meant to encourage each city to push the others forward on this im-
portant issue. In Europe, and indeed in all regions, the most common geographic scale for
a foresight exercise is at the national level. This is followed by the subnational level and
only to a slightly smaller degree, to the supranational level.”* Given this typology, it is
presumably the case, that a combination of scales as is the case with the methodology de-
scribed above, is quite rare.

Conclusion

Rather than undertaking its own scenario-building workshop, the foresight activity
was found to be an opportune activity given the codification of European Union level en-
ergy targets for 2020. Since goals and targets had already been established for the Mem-
ber States to achieve, and progress was seen to have room for improvement, a foresight
activity was designed to help optimise this process. No technology roadmaps at the mu-
nicipal level existed in Sofia, despite the clear signal that there is an overwhelming domi-
nation of energy consumption by cities. Following the implementation of the methodol-
ogy, such roadmaps, and the action plans to implement them, will exist. While political
and financial hurdles to the implementation of energy measures remain, these are issues
which all the municipalities within the target group will face, together.

The methodology aims to help address the ‘Grand Challenge’ identified within the
framework of the Horizon 2020 Programme of the EU entitled ‘Climate action, resource
efficiency and raw materials”. Anthropogenic climate change is a near certainty and ef-
forts at mitigating its drivers have been highlighted by the institutions of the EU.”” The
EU strategies until 2020, and on-going deliberations until 2030, recognise that long-term
thinking is needed to achieve real progress. The approach presented within this paper
aims to help translate the aspirations of Europe into actionable activities in the SEE re-
gion until 2020. It was developed while keeping in mind the potential that it might have
beyond SEE, given the need for Europe to cooperate deeply in order to have a hope of
meetings its energy and climate ambitions. Its novel elements require a piloting in order
to assess its merits. Its refinement throughout its application will allow it to be main-
streamed in other contexts in Europe and beyond.

List of Abbreviations

EnVision2020 — ‘Energy Vision 2020 for South East European Cities’ project
EU-28 — The twenty-eight Member States of the European Union.

GHG - Greenhouse Gasses

KTW — Key Technologies Workshop

MToe — Million ton oil equivalent

SEE — South-eastern Europe

3* International Energy Agency — Technology Roadmap — Bioenergy for Heat and Power, p. 39
33 Intergovernmental Panel on Climate Change, Working Group I Contribution To The IPCC Fifth
Assessment Report Climate Change 2013: The Physical Science Basis, 2013.
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noaxoa 3A HIEHTUOUIIMPAHE HA Bb3MOKHOCTHU 3A
INOBUIIABAHE HA EKOJIOI'OCBOBPA3ZHOCTTA HA
EHEPTUIHUS MUKC B TPAJJOBETE OT IOTOM3TOYHA EBPOIIA —
IIPUMEPA HA CO®UAA, BBJIII'APUA

Pesrome

Ispxasute ot FOromsrouna EBpona umar eqHU OT Half-BUCOKHUTE HUBA HA €HEpPruiHa
MHTEH3UBHOCT (OPYTHO BBTPEIIHO MOTpeOIeHHE CIPSIMO OpYTEH BBTPEIIEH MPOIYKT) Ha UKO-
HoMmuKata B EBponefickust cpro3. Trit kaTo EBponeiickusiT chio3 € cpen TuaepuTe B 00macTra
Ha TOJIUTHUKATA 32 OIa3BaHE HA OKOJHATA CPEZa B CBETOBEH Mallal, mpe3 MOCIeTHUTE JBE IO-
IvHA 0sXa TPUETHAMONIINO3HH TIENH 33 MOBHUIIABaHE HA €KOJOTOChOOPa3HOCTTa HAa EHEPTHii-
HHSI MUKC Ha TbP)KaBUTE WICHKH.

ITo mpuHIMI rpajioBETE Ca Hall-rOJIEMUTE KOHCYMAaTOpH Ha €HEPTHs BB BCHUKH Jbp-
xaBu — wieHkn Ha EC, mopaau koeto 1 Mepkute 3a mopo0psiBaHe Ha eHEPTUHHUS MUKC U T1O-
BHIIABaHE HA JeJ1a HAa Bb30OHOBSIEMUTE EHEPTUHHN U3TOYHUIM ca 0cobeHo BaxHu. Mma mep-
KM, KOMTO MOTaT Ja ObJaT NPUETH U MPUJIOKEHU B rojisiMa yact ot rpajgosere B EC, HO B Cb-
IIOTO BpeMe TpsiOBa aa ObJAT B3ETH IO/l BHUMaHWE M MECTHUTE CIEUU(DHKU, KOMTO MPaBsT
TI0-TIOAXO/SIIIOU3MION3BAHETO HA €/IMH WIIH IPYT CHEPTUEH M3TOYHHUK.

Hacrosimara ctaTust n3cienBa Hoa3aTa OT MPHIOKEHHETO HA HAOOp OT METOAUKH, KO-
UTO ca MpEAHA3HAYCHH Ja MACHTH(QUIUpAT Hail-1o0puTe BB3MOXKHOCTH 32 HAMAIABAHE Ha
eKOJIOTHYHHMS OTIedyaThk OT rpanose B FOromsrouna Espoma. LlsuoctHara metononorus e
paspaboTeHa U ce npuiara B paMkute Ha npoekT ,,EHBmxbH 2020 — EHepruiiHaBuzus 3a rpa-
nosere ot FOrousrouna Epona” (EnVision2020). [TepBOHaYaIHOTONPHIIOKEHHE HA METOI0-
norusTa 3a rp. Cous nokasa, ue Makap U Ja € [0JIe3Ha, IMa PHCKOBE, KOMTO TpsiOBa 1a Ob-
JIaT B3€THU MOJl BHUMAaHUE IPH HEIHOTO H3MOJ3BaHe.

Kiro4yoBu aymu: mpospenue,kaprorpagupane Ha IbTHINA; H3MEHEHHETO Ha KIUMATa;
Bb300HOBAEMa CHEPIrHs; CHEPrHilHAa IOJMTHKA; CHEPIUiiHa cTpaTerus; bbiarapus; eHeprus;
EBponeiickus cbto3; FOrounszrouna Espona

FUTURE-ORIENTED APPROACH FOR IDENTIFYING OPTIONS FOR
GREENING THE MUNICIPAL ENERGY MIX IN SOUTHEAST
EUROPEAN CITIES — THE CASE OF SOFIA, BULGARIA

Abstract

South-eastern European countries have some of the highest energy intensities (energy
input versus economic output) in the European Union. As the European Union is one of the
leaders in the environmental policy field, it has proposed aggressive targets for greening the
energy mix of its Member States. Also, since cities consume such a large share of energy
across all countries, measures to improve the energy mix in cities are particularly needed.
While there are some measures which all cities can take to improve their energy profile, there
are also local specificities which can make the exploitation of a particular energy source more
suitable for a specific city. This paper explores the utility of a suite of methodologies which
have been designed for identifying the best options to reduce the environmental footprint of
cities in South-eastern Europe. This suite has been developed and refined within the ‘Energy
Vision 2020 for South East European Cities’ (EnVision2020) project. Initial use of the
methodologies for the city of Sofia has shown that while it is useful, there are certain risks
which must be considered in its implementation.

Key words: Foresight; Roadmapping; Climate Change; Renewable Energy; Energy
Policy; Energy Strategy; Bulgaria; Energy; European Union; South East Europe
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