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Introduction

« Cities are among the major energy consumers, being
accountable for 70% of the global energy use and
consequently among the major GHG emitters.

« Cities and regions may also be part of the solution as they
can act as a key player in the way toward achieving the EU
goal for climate neutrality by 2050.

« They are best located in the interface between the
Individual and household level and the national and
International level.

 Local authorities often face challenges in several steps of
projects planning, financing and implementation.
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Introduction

The PROSPECT+ project focuses on the development

€ PROSPECT"‘ and implementation of a capacity building programme

between local/ regional authorities and energy agencies.

@ Build the capacity of public authorities in financing sustainable
energy plans through peer-to-peer learning activities

@ Enhance decision-making of public authorities for them to be leaders
In Implementing energy efficiency measures

@ Help public authorities and their agencies profiting of the rich
experience available, taking inspiration from their peers

g LEESIab 1510612024 4
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Introduction

The project articulates on 5 thematic areas.

Covers buildings and facilities owned,
managed or controlled by public
authorities. Facilities refer to energy -

consuming entities that are not buildings./

Public Buildings
b8\
/

Qublic Lighting

Covers the provision of public lighting
(e.g., street lighting and traffic lights)
owned or operated by public authorities.

Z

0Tk
:b:o

\_ Transport

-/
e B
Covers the provision and management
of mass transit systems by public

authorities as well as private transport.

4
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=
Covers buildings and facilities owned,

managed or controlled by private
Individuals or corporations (primarily the
Private Buildings tertiary sector, e.g., private companies,
banks, commercial and retail activities, hospitals etc.
\and residential buildings including social housing).
-

@ under two or more thematic areas,

climate change adaptation, local

Cross-sectoral glectricity production (e.g., wind power,
hydroelectric power, photovoltaic) and local heat/

cold (e.g., combined heat and power and district
\_heating plants)

Covers all those interventions falling




Introduction

Existing studies perform mostly qualitative assessments of the barriers and drivers that cities face when
Implementing energy efficiency and other sustainable energy projects and/or only for specific sectors and
regions each time.

This analysis aims to perform an overall quantitative analysis across

multiple countries and sectors. fﬁ/?j?
o~ K ()

« Participatory multi-method approach
@ I0 I

e L iterature review

* Online survey

e Semi quantitative aspect, taking into account stakeholders’
perception
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eyword-based search
in scientific databases
and deliverables of
EC-funded projects

Methods

Literature |

review 1

Identification of factors affecting the implementation
of sustainable energy projects the in the five
different thematic areas of PROSPECT+,

1 I. economic & financial
Ii. knowledge & informational
Allocation of the factors into six broad categories | SN soc_lal, cultlirali & uelEtEaIE
Iv. policy & regulatory
v. institutional/ organisational
vi. technical & technological

A 4

50 initial factors were
identified through the formulated after consulting
the literature and are based

literature review on other taxonomies
used in the field

. : ; XYY Factors listed into barriers and drivers
Questionnaire development and dissemination to : 5 S
L S S SRAN S e - » Assessment framework employing two indices
PROSPECT+ CBP participants ] i
I. Yes/ No answers for existence
1 Ii. Likert scale for importance

Analysis of the preliminary set of responses and | =84
identification of the most important positive and
negative factors affecting the implementation of

energy efficiency and other sustainable energy

projects in cities and municipalities
TEE S lab 13/06/2024 [% Z
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Literature review results

Public Private Public . Cross n .
o1 S e Transport ) ) - \ Public Private Tr ) Cross
Buildings Buildings  lighting sectoral Knowledge and information factors  Buildings Buildings L sectoral
Economic and financial factors Inf K led d
nformation, nowledge darl
o 8 : v v v v v
:':-'\\"Hll]ﬂhl]][_‘,-' of funding and access to v v v v v awareness
funding sources
fority v v v i v
Awvailability of resources v v’ v Priority
[nitial investment and payback period v v v v v Mistrust v v v v
Awailability of (economic) incentives v v ¥ v v Dissemination and promotion v v
Ep]:[1 incentives and principal- agent v v y v v
problem Public Private Public Cross
ocial, cultural and behavioural factors gpyildines Buildines cibre i i sectoral
Social, cultural and bel I fact . e lighting TSP
Profitabiliry v v
Resistance to change, inertia and lack
Anticipated energy/ costs savings v v v o 8¢ v v v v v
of interest
Other _r‘.ﬂsts (e.g.. hidden and v v y v v ‘ »
transaction cosis) Public acceptance, social status
_ o consideration, social norms and group v v v v
Interference in daily work v v .
: influence
Property value v
Bounded rationality v v
Financial crisis v v v
Willingness v v
Energy prices v v v 5
Socio-economic status of users v v Quality of life v
isks & uncertainty v o o ¥ . . .
Risks & uncertainty Wiaiting for future savings v
Reluctance, confidence in technology v v v
’IL I EE S lab and past experience
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Literature review results

Public Private Public T § Cross
lighting ransport sectoral

Policy and regulatory factors Buildings Buildings

Existence of regulation and legislation v v v v v Public Private Public Cross

Technical and technological factors  puildings Buildings lighting LT sectoral

and/or conflicting policy

Changes in legislation and/or
regulatory framework

Awvailability of (technical) capacities
and skills

Existence of mandatory requirements
and enforcement

Awvailability of guidance and best
practices

Risks and uncertainty

Institutional/ Organisational factors

Institutional practice

Complexity of  projects  and
procedures

[nfrastructure

Joint ownership

Streamlined processes and complex
procedures

Awvailability of technology and
maintenance capabilities

Bureaucracy

Low satisfaction with public transport

Existence of a long-term vision, plans
and strategies

Availability of data

Public budgeting practices

Management and government support

Technical problems and limitations
(including geographical and logistical
issues)

Decision-making process

Measurement and wverification of
savings

Partnerships

Power

Risks & uncertainty

Contractual lock-in

=
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Literature review results

Economic & financial
[ 14 factors ]

Knowledge & informational
[ 4 factors ]

Social, cultural & behavioural
[ 7 factors ]
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Policy & regulatory
[ 4 factors ]

Institutional/ organisational
[ 10 factors ]

Technical & technological
[ 11 factors ]
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Literature review results

Economic & financial !E Knowledge & informational @ Social, cultural & behavioural
[ 14 factors ] [ 4 factors ] [ 7 factors ]

—> 14 barriers —> 4 barriers —> 6 barriers

— 5 drivers — 3 drivers — 2 drivers

@ Policy & regulatory @

[ 4 factors ]

Institutional/ organisational @ Technical & technological
[ 10 factors ] [ 11 factors ]

—> 4 barriers —> 9 barriers —> 11 barriers
— 2 drivers — 2 drivers — 3 drivers
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Online survey

User friendly online questionnaire with 4 main sections.

Personal backgroud Thematic area and background of the organisation Barriers in sustainable energy projects - -
.  name of the organisation

— » the type of the organisation
« country and region
{ PROSPECT + «  PROSPECT+ role and PROSPECT participation
* gender
Capacity building for cities and regions « experience in energy efficiency and energy related issues and
from learning to action! * experience in sustainable energy projects.

Welcome and Introduction
Dear participant.

This survey is being conducted as part of the project “PROSPECT+ - Capacity building for cities and regions - from learning to action!” funded by the

European Union's Horizon 2020 research and innovation programme under grant agreement No. 101023271. The PROSPEGT+ project aims to ° S 1 f h 101 p I 1 y
increase the capacity building in regional and local authorities concerning financing. implementation, proper monitoring and verification of effective, I Ze O t e m u n I CI a It
efficient and sustainable energy plans. You can visit the website of the project for further information: hitps:/h2020prospect.eu/ E = =
. xistence of SECAP or equivalent plan
In this survey, we aim to identify the factors affecting the implementation of sustainable energy projects by taking input from representatives of local . . i - A B b
ana reona auorties o et encrgyicmate agencies. * Implementation of sustainable energy projects in the municipality in
The results of the survey will contribute to identifying challenges and opportunities that can be exploited to successfully implement sustainable energy h I 5 d h f I I H
projects and will refer to a number of important considerations for decision-makers and policymakers, useful when initiating and evaluating local t e aSt an t e 0 OWI n g 2 years

m—— «  Thematic are for which the questionnaire will be filled in

Technoeconomics of Energy Systems
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Online survey

Pages
Start Personal backgroud Thematic area and background of the organisation ainable energy projects
Drivers in sustainable energy projects Other

Barriers in sustainable energy projects

Please (i) indicate whether the following factors exist as barriers hindering the implementation of sustainable energy projects in your context and (i)
evaluate their importance concerning the degree to which they can affect the implementation of sustainable energy projects based on your
experience (regardless whether this barrier appeared in your project or not).

To rate the importance of each barrier, please use the following rating:
« 1 =not at all important, it does not consirain the improvement of the project.
« 2 = less than quite important
= 3 = quite important. it delays or limits the improvement of the project
« 4 = more than quite important
« 5= very important, it is critical in preventing the implementation of the project

Economic and financial barriers

* Lack of funding and access to funding sources [existence]

O Yes (O Mo

* Lack of funding and access to funding sources [importance]
(O 1-not at all important
O 2
O3
04

TEESIab

Technoeconomics of Energy Systems

User friendly online questionnaire with 4 main sections.

Drivers in sustainable energy projects

Please (i) indicate whether the following factors exist as drivers facilitating the implementation of sustainable energy projects in your context and (i)

evaluate their importance concerning the degree to which they can affect the implementation of sustainable energy projects based on your
experience (regardless whether this driver appeared in your project or not).

To rate the importance of each driver, please use the following rating:
« 1 =not at all important, it does not facilitate the improvement of the project.
« 2 = less than quite important
« 3 = guite important, it facilitates the improvement of the project to an extent
« 4 = more than quite important
« 5 = very imporiant, it fosters the implementation of the project

Economic and financial drivers

* Availability of funding and easy access to funding sources [existence]

O Yes (O Mo

* Availability of funding and easy access to funding sources [importance]
© 1-not at all important
02
O3
04
O & -very important

* Availability of (economic) incentives [existence]

O Yes O Mo

* Availability of (economic) incentives [impertance]
() 1-not at all important
O 2

13/06/2024




Respondents

=784 responses from all

around Europe and
beyond
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Respondents & Experience

Type of organisation Experience working in sustainable energy projects

19%

® Municipality
. B Yes
® Energy/Climate agency
= No
37% B Other
81%
Working experience in energy efficiency and energy-related issues Resposes per thematic area
45
40
40
35
38% 30
B (-3 years
25
= 3 to 5 years
6 to 10 years 20 17
over 10 years 15 11
10 7 0
5
0

17%

g LEESIab 1510612024
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Respondents & Experience

Has the municipality implemented any energy Does the n}unicipality_plan to conduct at leas‘_[ one
efficiency/sustainable energy measures in any of the five energy efficiency/sustainable energy measure in any
thematic areas in the past? thematic area in the following 2 years?
No |1
No I 2

The implementation has started, but is not yet . 5

completed

0 10 20 30 40 50 60 70 80 90 0 20 40 60 80 100

Are you answering this questionnaire having a specific project in mind in the thematic area
that you choose above?

No, I am answering the questionnaire based on my experience in _ 20
this thematic area without having a specific project in mind.

Yes, I am answering the questionnaire based on a project/proposal
that is currently under development.

Yes, [ am answering the questionnaire for a project that has been _ 16
implemented in the past.

TEESlab o 20 30 40 50 60 e
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Results

Drivers

Barriers

Frequency

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80
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Significance

_ 1I60
_ 3I02

Significance

Frequency x Importance

“d

Importance

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50




Results - Barriers

Top 10 barriers

Significance

0.00 0.50 1.00

—
»
]
(3]
o]
[==]
(3]
Ln
]
¥
o]
[==]
¥
»
]

4.00

Lack of funding and access to funding sources

Bureaucracy

Instability of energy prices
High initial investment and/or long payback period

Lack of resources

Complexity of projects and procedures

Financial Crisis ( The general economy is on a downward slope e.g.. high
inflation rate)
Public budgeting practices (e.g., competitive funding method, the rules of
public budgeting)
Decision making process (e.g., political aspect in decision collective
decision problems, shoit timeframe of decisions)

Lack of streamlined process and complex/ difficult procedures

~

~ 5 out of 10 top barriers are economic and financial

g LEESIab 1510612024 18
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Results - Drivers

Top 10 drivers

Significance

0.

o]

0 0.50 1.00

—
»
]
(3]
o]
[==]
(3]
»
]
L3
o]
[==]
L3
»
]
E=N
o]
[==]
E=N
»
]

High energy prices (e.g., electricity, gasoline. diesel)

Sustainability and energy efficiency as a priority of the municipality

Anticipated energy/ costs savings

Existence of a long-term vision, plans and strategies regarding the future
of public transport, public buildings etc.
Existence of regulation and legislation (e.g.. policy instruments, labels &
codes)

Availability of (technical) capacities and skills

Information, knowledge and awareness

Existence of mandatory requirements and effective enforcement

Measurement and verification of savings can drive engagement in
retrofitting activities
Improved comfort enhancing the life quality (e.g. thermal comfort
conditions, acoustic conditions etc.)

-
——~

economic and financial factors also an important driver

~

\ - A A .
" Policy and Regulation and Knowledge and Information
factors are also significant drivers

g LEESIab 1510612024 19
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Beyond the literature (barriers)...

High prices for the project
implementation than the ones
projected in the technical
documentation approved before
the project implementation

V|

Lack of common interest between
technical department and financial
department if they are not all
convinced by the necessity of action

Coordination between stakeholders
(terms of time, understanding,
priorities)

Unregulated relations and roles
among different players in
sustainable energy transition sector

TEE S lab 13/06/2024 | 20
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Beyond the literature (drivers)...

Fear from destructive influence
of climate changes and
Increasing awareness on
individual responsibility

=gy

Monitoring and energy
management are crucial of the
successful implementation

Existence of
mentoring programs
and project calls

Motivation of
the public

shareholders.

Young and resourceful team
that learns quickly.
Partnerships with various
partners and experience

The project implementation
group must include specialistsin
the field to which the project
relates

,_//

TEE S lab 13/06/2024 | 21
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Early Conclusions

« Lack of funding and access to funding sources, high initial investment and long payback
period and the bureaucracy linked with such activities are the most significant barriers.

* High energy prices, anticipated energy and cost savings and the municipality prioritising
sustainability and energy efficiency actions are crucial drivers for implementation.

 Social, cultural and behavioural factors are not within the most significant barriers negatively
affecting the implementation of municipal actions, but they have received high ranking as
drivers.

« Policy and Regulation factors are also not within the most significant barriers but they have
received very high ranking as drivers.

g LEESIab 1510612024 2
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Next Steps

— ’ 1 / Disseminate the survey further to increase the sample.

- Apply further analysis to assess differences per thematic area,

- - /' country etc.
_ l 3 |/ Draft policy recommendations based on the results

I_4 Share the results with the general public to raise
_ / awareness and motivate further research.

g LEESIab 1510612024 2
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I—S/ Publish an academic article.
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. . _ . Independent research unit providing market-oriented solutions in support of the transition to low-
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Annex

Economic and financial Knowledge and Information

Risks & uncertainty related to economic aspects of the — 3.57
projects (e.g.. uncertainty about the savings. rebound... 0.73
Unfavourable economic/ financial status of the project — 330
implementer 0.56
Instability of energy prices | T E——————— .00

Lack of efficient dissemination and promotion 073— 3.40
Mistrust (i.e.. lack of trust in energy audits and — 3.31
measures based on them. mistrust of information...! 0.57
Low priority activity 046— 3.29

Financial Crisis ( The general economy is on a — 3.85
downward slope e.g.. high inflation rate) 0.81

Interference in daily work

Other Costs (e.g.. hidden and transaction costs)
Low anticipated energy/cost savings

The project does not occur profit

Split incentives and principal - agent problem
Lack of (economic) incentives

High initial investment and/or long payback period

0.61— 3.00
0.7’0— 3.10
0.50— 3.20
045— 2.82
0.57— 2.93
0.7’3— 3.51
090— 3.83

Lack of information, knowledge and awareness 071— 3.69

0.00

B Importance

Social, cultural and behavioural

Reluctance, lack of confidence in technology and/or —
negative past experience .
Waiting for more mature products _

3.00  3.50

4.00

Unwillingness (to finance energy efficiency. to incur — 326
dept. to replace system, to adopt new measures) 0.56
Bounded rationality W— 2.96
Lack of public acceptance, social status consideration, — 3.17
social norms and group influence as a barrier 0.51
Resistance to change. inertia and/or lack of interest 069— 3.67

0.00 050 1.00 1.50 200 250 3.00 3.50 4.00

- AFy . 4.07
Lack of resources | —
Lack of funding and access to funding sources 033— 4.30

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

B Importance M Frequency

B Importance MFrequency
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Annex

Barriers

Technical and technological

Risks & uncertainty related to technical and
technological aspects of the project

Weak measurement and verification of savings

Technical problems and limitations (including
geographical and logistical issues)

Lack of data

Low satisfaction with public transport

Availability of technology and maintenance capabilities

Joint ownership

Inefficient infrastructure (e.g.. lack of cycling/walking
infrastructure. lack of rail ...

Complexity of projects and procedures

Lack of guidance and best practices

Lack of (technical) capacities and skills

— 3.13
0.61
— 3.38
0.62
3.13
0.52
3.49
0.67

e
=] in
: -
[¥%)
—
=
[¥%)
E=y
co

70

1
oo
>
0
G0

0

E=.
;Jl
S

‘

00

L¥5]
(=)
E=N

87

1

36
0.56

3.45

|

0.63

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

B Importance
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B Frequency

Policy and regulatory

Risks & uncertainty related to policy aspects that can
influence the project

Lack of mandatory requirements and enforcement

Frequent changes in legislation and/ or regulatory
framework
Lack of regulation and legislation and/or conflicting
policy
0.

B Importance

0.32— 3.54
053— 342

0.7’6— 3.62
0.64— 3.64

00 050 100 150 200 250 3.00 3.50 4.00

B Frequency

Institutional/ Organisational

Contractual lock-in (i.e., existing partnership/contracts
with suppliers)
Lack of power for initiating clean energy and energy
efficiency actions
Decision making process (e.g.. political aspect in
decision collective decision problems, short...

Lack of management and government support

Public budgeting practices (e.g., competitive funding
method. the rules of public budgeting)
Lack of a long-term vision, plans and strategies
regarding the future of public infrastructure

Bureaucracy

Lack of streamlined process and complex/ difficult
procedures
Institutional practice (i.e.. issues related to instituti onal
framework)

B Importance

13/06/2024

—0.39 2.92
F 3.31
0.31— 3.74
—0.61 3.49
&32— 3.76
—0.60 3.69
F 4.04
0.30— 3.68
- 0.73 348

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

B Frequency
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Annex

Economic and financial

High energy prices (e.g.. electricity, gasoline, diesel) F 4.38
Improved comfort enhancing the life quality (e.g. — 3.94
Increased property value 0.91 3.73 thermal comfort conditions. acoustic conditions etc.) 0.88

. . 421 Public acceptance/ approval. social status consideration
Anticipated energy/ costs savings 0.94 ' and group influence as a push factor to energy F 3.94

efficiency investments
4.25

Availability of (economic) incentives 0.70 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

Social, cultural and behavioural

Availability of funding and easy access to funding 4.43 EImportance MFrequency
sources 0.74

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

B Importance MFrequency

Policy and regulatory

Knowledge and Information Existence of mandatory requirements and effective 4.12
enforcement 0.86
Dissemination and promotion campaigns $.85 . . R .

= 0.70 Existence of regulation and legislation (e.g.. policy — 4.24

S . . instruments, labels & codes 0.86

Sustainability and energy efficiency as a priority of the 4.29 )
municipality 0.94
0.00 050 1.00 1.50 200 250 3.00 350 4.00 4.50
; . - 4.26
Information, knowledge and awareness 0.85 mImportance M Frequency

0.00 050 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

B Importance MFrequency
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Annex

Institutional/ Organisational

Partnerships

Existence of a long-term vision, plans and strategies
regarding the future of public transport., public buildings etc.

TEESIab

Technoeconomics of Energy Systems

0.00 0.50 1.00

m Importance

m Frequency

0

3.96

4.29

3.00 3.50 4.00 4.50

Technical and technological

Measurement and verification of savings can drive engagement 4.07
in retrofitting activities 0.86
il AT T : - 4.01
Availability of guidance and best practices 0.86
o . . . 421
Availability of (technical) capacities and skills 0.86

0.00 050 100 1.50 200 250 3.00 350 4.00 450

B Importance M Frequency
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