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Background (1/2)

The building sector
accounts for 40% of
energy consumption
and 36% of GHG
emissions (European
Commission, 2020)

The untapped
potential of energy
efficiency in the
building sector is high

@B, 2020)

EU firms give a low
priority in investments
in energy efficiency
(EIB, 2020)

The renovation rates
of buildings in the EU
remain too low. The
current rate of energy-
renovation in the EU
is 1% annually (BPIE,
2022)

</\O‘I
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Background (2/2)

Building side VS Financial side

Needs Needs

* Reliable data on EE projects
e Large financeable packages
* Project evaluation and risk

e Access to finance
* Technical expertise

» Simplified processes assessment
:ll: II ﬁ\ ff
HH T Interests Interests
ool|00 e Enerav and cost savinas * Investment Security
00|oojoo 9 < e Sustainable Investment

* Property value enhancement Opportunities

* Enhanced Comfort and e Portfolio Diversification
Indoor Environment Quality /2

Barriers Barriers

e Perceived Risks
e | ack of Standardised Procedures
e Uncertain or weak economic

e High upfront costs
e Complexity of procedures

* Lack of awareness and Bnvionnent
information

COPENHAGEN




=/ENERGATE

ENERGY EFFICIENCY MARKETPLACE

Smart energy
marketplace
for sustainable
investments

January 2023 — December 2025

b

The ENERGATE Project (1/2)

Enable easy, predictable and
risk-weighted renovation

Project development of
retrofitting actions

%

%’ Access to sustainable

Investments

Project Partners: finance for renovation
PrjctCoorsharr . ‘ projects
EPU I &» enerbrain
INC T U-A BEZ@ e @ EnerSaveCapital
~= GREENESCO CUSTAINABLE Business matChmaklng
[ pe— T S, . .
@ flexiwatt Gy % in a user-friendly ICT-
— enabled platform
rﬁ' Globl r\ . :%25 commuty aa
B Green crowtn Pl  eeee

Co-funded by the European Union under project ID101076349. Views and opinions

expressed are however those of the author(s) only and do not necessarily reflect EURQ
those of the European Union or CINEA. Neither the European Union nor the COPENHAGEN
granting authority can be held responsible for them.



The ENERGATE Project (2/2)

Project development

A large standardized project development
facility for EE project sponsors and
owners or private or public entities

Aggregation

An aggregation, due diligence, and cash
flow enhancement process, where
projects and measures shall be packaged
and enhanced appropriately, to be offered
to financiers

Feedback loops

Appropriate feedback loops that will
measure the impact of the ENERGATE
platform, i. e. by means of suitable M&V
processes.

Business matchmaking

Providing added value services to all of its
users, by enabling business matchmaking,
quality assessments and user profiling and

generally facilitate data and information
exchange.

> .
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Scope of the study

Application of a stakeholder consultation
approach in order to...

‘ Analyse the impact that an online marketplace for promoting energy efficiency

investments in buildings would have to the energy and financing community

‘ Investigate the behaviour and perspectives of different stakeholder groups

Examine the needs of the market actors involved in the energy efficiency
value chain

|
’ Explore ways to bridge the communication gap between the different sides

Determine the most important KPIs to assess and aggregate energy efficiency
investments in buildings

COPENHAGEN

Define, finetune and harmonise ICT enabled services, including ML techniques and
optimised algorithms to support decision making

N



(Identification &
categorization of relevant
market actors

* Prioritisation of the
stakeholder categories

e Estimate the outreach

b

~

Stakeholder

mappin

Methodological approach

Engagement plan
and activities

e Quantitative and qualitative
approaches

v'Pilot partners engagement
v'Training workshops
v'Dedicated surveys

v'Bilateral and multilateral
meetings

J

(o Extraction of key takeaways\

e Co-creation of an online
marketplace for building
renovation

* Adjustment of the services

Analysis of

feedback

COPENHAGEN



Stakeholder mapping:
|dentification & Categorisation (1/2)

l Stakeholders \

l Primary \ l Secondary \
]
[ I 1

l \ l l Research/ \ lPoIicy support\ l EU projects/ \

SIUE A Sl 2 academia organisations initiatives
- Primary stakeholders: those that are

piding | M implementors Financiers potential platform users, actively involved
J In the energy efficiency value chain.

Secondary stakeholders: indirect %
Impact and more remote interest.

b‘.& EUR®




Stakeholder mapping:
|dentification & Categorisation (2/2)

Primary: Demand-Side (Financial) Stakeholder

HIVEICERIDGEUIIRR < Learn from similar cases
Bodies * Reduce uncertainty and better estimate return.

Primary: Supply-Side (Building) Stakeholder
ST\ -TAY Tl » Screen for new investment opportunities

Companies * Learn from case studies
s * Provide data from their own services. Sl S EUdlel + Learn from similar cases and support decision-making.
ESCO ide data f hei i Public F L f I d td k
Project « Learn about the different financing methods for their Bodies S _ _
Developers projects. Fund Managers + Gaining information on risk assessment or return
« Find funding entities interested in their projects. estimation. y
CIVIG I -ROVATTCM » Find funding entities in one single place. - new!nvestmentopportun!t!es.
. Studv other funded broiects to improve their own Investment » Screen for new investment opportunities
o onsultants » Better decide whic es of projects are of interest to
ooliation prol P Consultant Better decide which types of project f interest t
pp - their clients.

* Learn about funding opportunities SRS eel © Standardised information in digestible formats
+ Better choose which funding entities to approach. - Easier for to find interesting opportunities.

Secondary stakeholders

Policy makers « Get an overview of the market,
+ Adjusting future policies to the needs of all stakeholders.

Policy S{ifoJeJolgl © Access accurate and centralized information on funded EE projects

organisations/ NGOs » Learn from case studies to improve their own work

Researchers * Reap advantages from the spillover effects of data science results.

academia » Leverage the outcomes of data science activities to further their own research
initiatives.

» Decision support and multicriteria assessment techniques

» Help increase public awareness, promote the marketplace, provide valuable ' ‘%
feedback.

oI [T =V ][Il + Reap the advantages of the spillover effects of data science and building EUR®

’I\ initiatives financing research outcomes that they can use to further build their own work COPENHAGEN
‘ ‘ on.




Influence/ Power

Very

Neutral/

Stakeholder mapping:

=
5 ° g
S g g 5
£
4
.
) 4
2
&
3
~
] 3
S
2 S
= 2
g g,
> C
> ™ ©
gt 531
£ 33
= =
0 1 2 3 4 5 0 1 2 3 4 5 )
Disinterested | tveryt q Disinterested Very
Interest ntereste Interest Interested

Private investors: lowest interest — be the most wide-spread
and varied group with strong varying priorities

Fund managers: Medium interest - often only be interested in
larger projects

Private financing bodies: High power & interest. Examine
building projects with a variety of financing methods. Often aim
for a more varied portfolio approach

ESCOs: interested in exploring different financing methods
that are available to make these solutions feasible

Project developers: one of their biggest barriers often are
related to the financing of the solutions.

COPENHAGEN



Stakeholder mapping:
Estimated outreach

Private
investors; 16%

ESCOs
12%

Investment
consultants;
10%

Private financing
bodies ; 43%

Building . 'T/“?le‘:tr
services € gg?)/pe S
engineers 0

11%

Municipalities
3%
Asset managers
6%

Public financing
bodies; 10%

« Survey distributed to ENERGATE project partners to identify stakeholder
outreach

« Estimated outreach of 382 primary stakeholders

« We identified that apart from 2 main groups: Building & financing side, we
,’\Xneed to have a separate use case for the implementors EURO




Engagement plan

Collection of input

and discussion with

the ENERGATE
“pilots”

15t step

Preparation of
consultation
training material

2"d step

3'd step

Semi-structured
interviews

Regional training
workshops

Short surveys and
extended surveys

/) EUR@
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J




Engagement plan: input from pilots

As a XXX (Role = user type/ brief descrip:ifrﬁﬁ {vgfltﬁm (Action / Task extracted from the goals v The 5 “pilOtS” are OrganisatiOﬂS partiCipating in the
and pains) so that XXX (benefit from the marketplace resuits) . . .
— R — project, representing different market actors
Add a description of the context of the Persona involved in energy efficiency projects and
S 3 investments.
T ot g v Significant pain points (lengthy processes, lack of
PAIN POINTS GOALS standardisation, lack of attractive investment
What current pain points will the marketplace solve? || How can the marketplace help to achieve the goals? packages, overwhelming datasets, stress to find
finance) have been identified
USEFULLNESS OF THE PLATFORM ATTITUDES & SENTIMENTS
How does the marketplace fit into the needs of the user? || What emotions will the marketplace create? v' The collection of input from the pilots enabled the
initial design of the ENERGATE marketplace

15t step
Collection of input and "g&
discussion with the
ENERGATE pilots EURQ

COPENHAGEN
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Engagement plan: training material

ENERGATEMarkolpIacg Where e"ergy contact@energate-projecteu 52
=/ENERGATE Ansumng:::mimm&q%:q-mg?mmm ) d energate-projecteu @
. s i services an Energate_cu W
The ENERGATE Project H H )
Financier sustainable oo
f' t ENERGATE Project [ EN ERGATE
_’ ° Inance mee [\
\ ENERGY EFFICIENCY MARKETPLACE
— gRGNV ignBcv(éwAnIug / |
\ 1
.
I Smart ener
Smart energy 6} Project development of retrofitting / k t I gy
marketplace %5@ actions ‘ marketp _ace
for SUStalnabIe %@ Access to sus(ainableﬁnance "l ’ .for suSta'nable
investments o IPEEROEonpIed i u k Coordinatar investments
—— “ o0 Procsss  Dewer Katerina P lou (NTUA)
aruary 2023~ o025 [@]) Boiness matchmating s ueer B N . R
Communication PO —
Marta Maia [IEECP) o =
marta@ieecp.org

Dissemination
material (e. g.
brochure)

Presentation: overview
of the ENERGATE
project

Short description of Initial user interface
the project & videos

2"d step

Preparation of

2 consultation training EUR®
A, materia




Regional training
workshops

b

Quantitative and qualitative
approaches

v’ 2 regional training workshops in Madrid,
ENERGATE Consultation Survey Spain and Riga, Latvia: 72 participants in
total

v Surveys to gather more detailed feedback
from the stakeholders: 78 respondents

v" Bilateral and multilateral calls to have direct
communication with key stakeholders: 44
stakeholders involved

Surveys and semi-
structured
Interviews

3'd step A
Stakeholder w
consultation activities EUR®
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Analysis of feedback: training workshops

Regional Training Workshops - key takeaways:

v" Financiers wish to invest in assets that have a
plan to improve their performance and maintain
it in the future

v" Investors are reluctant to disclose data

v' Guidance related to ESG metrics is necessary

v Quantification of risks is of vital importance

v' There is very limited experience when it comes to private funding in

energy efficiency projects in public buildings

in Public Buildings

A Focus on Financing, Incentives, and Effective

Tools

#8 May 29 | 14:30 (EEST)
@ Riga, Latvia

Driving E Effici \
: rlvmg- ner.gy. iciency

v' There are numerous legislative barriers and bureaucratic procedures @SN

that slow down the process in the public sector

v' Bundling energy efficiency projects in public buildings is not a
common practice although it would be very promising

TRAINING WORKSHOP
Financing and
implementing
Energy
Efficiency

Valle Incldn room
Circulo de Bellas Artes
Alcald, 42

28014 Madrid

28 SEP.

2023
18.00




Analysis of feedback: stakeholder consultation
survey (1/5)

L Region Private building owner
Municipality o 0
4% 2% 4%  Asset manager

4%

Policymakers

0,
4% Real estate developer

4%

ESCO
6%

S
. v

}
.. ' |

v’ 78 responses in surveys in total

Investment consultant
4%

Project developer

Fund manager 17%

2%
v' Wide variety of stakeholders, private financing body
2%

both primary and secondary

v" Respondents from various
Energy consultant

’\ European countries 8% EURD
COPENHAGEN
.\ Engineering copmany

19%




Analysis of feedback: stakeholder consultation survey (2/5)

What are the key factors considered to evaluate an energy efficiency project?

Importance of indicators (building stakeholders) Importance of indicators (financiers)

4,2
’ 6
4,1
5
4
3,9 4
3,8 5
3,7
2
3,6
3,5 1
3,4 .
33 Equity Internal Rate of  Funding Need Expected Tenor Cost
CAPEX Environmental Occupants' Payback time  Implementor's | colntrlbu'ilor/] Ofd Return Effectiveness
impact comfort experience mplementor/ en

client

v' The different sides have different priorities

v This highlights the communication gap and different perspectives of stakeholders

multlcrlterla methods and ML techniques EpEuNgcg

'\ v It is possible to automate the assessment of projects based on different KPIs using



Analysis of feedback: stakeholder consultation survey (3/5)

What are the key factors considered to evaluate an energy efficiency project?

The respondents suggested additional factors that could be
considered in order to evaluate an energy efficiency project, such as:

v" Financial incentives: For instance, tax incentives or other forms
of financial incentives could encourage the stakeholders to
participate in an energy efficiency project.

v" Quality: The quality of the contractor and of the execution might
be an important aspect to evaluate an energy efficiency project.

v' Social impact: For instance, a project could contribute to
correcting inequalities, which is particularly important for public A
building stakeholders




Analysis of feedback: stakeholder consultation survey (4/5)

Which are the typical financing sources used for energy efficiency projects?

PRIVATE SECTOR U fundingPUBLlC SECTOR
mechanism
Public - 14%
Regular loan private

33% partnership
6%

Bank
Mortgage 2%

17%

Municipality/
region
27%

Green bond Government
25% 19%

v" There are numerous different financing methods and mechanisms for energy efficiency
projects, and selecting the most appropriate for each project is not always easy

energy efficiency financing

\\Tools that can help building stakeholders find the most suitable financing partners or E}E{ﬁ&
L mechanisms could be very useful

v" The private sector and the public sector present very different patterns in terms of : A




Analysis of feedback: stakeholder consultation survey (5/5)

How useful would a marketplace be if it could provide the following services?

Matching private buildings with Implementors 4.03 /5
Matching EE projects with Financiers 3.83/5
Aggregating EE projects 3.82 /5
Informing market actors about projects in public buildings 4.06 /5
Matching Implementors and Financiers for public EE projects 3.45/5
Assisting Public Bodies in exploring EU funding mechanisms 4.44 |5
Matching Public Bodies with market actors to proceed with direct award 394 /5
below the tender threshold A
Presenting best practices based on previously implemented projects 4.41 /5 hg%

COPENHAGEN




Analysis of feedback: semi — structured interviews

An energy efficiency marketplace could include...

v’ Statistics and visualised results from already implemented projects
v Insights from similar projects regarding measures and KPIs

v Energy predictions after the project is completed

v Information on financing mechanisms for energy efficiency projects in public
buildings

v' Aggregation to create large project pipelines

v Evaluation of energy efficiency projects

&
m EUR®



Proposed solution to address the identified needs of

the stakeholders: the ENERGATE Approach

C @

Zero

» User profile
* Registration
* |nsertion of user-related data

b

Platform Stages

Fetch Process
« Collection of structured » Identification of similarities
information about projects between projects and
* Ensuring that key technical investors KPIs
and commercial » Project aggregation and
information is properly bundling
declared « Matching opportunities

with investors

Deliver

Follow up on projects
Validation of M&V
methodologies

Definition of relevant KPlIs
and benchmarks

/ 9 A T
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ABOUT THE PROJECT

ABOUT THE PROJECT

Cluster Buildings

Green-12_12.3

This is a building used for testing purposes

Green-11_11.4

This is a building used for testing purposes. .

Green-10_10.1

This is  building used for testing purposes. .

Green-8_8.3

This is a building used for testing purposes. .

MY DASHBOARD USER GUIDE

Green-12_12.2

This is  building used for testing purposes

Green-11_11.3

This is a building used for testing purposes.

Green-9.9.1

This is  building used for testing purposes. .

Green-8_8.2

This is  building used for testing purposes. .

ENERGATE Services (1/4)

Green-12_12.1

This is a building used for testing purposes

Green-11_11.2

This is a building used for testing purposes.

Green-8_8.4

This is a building used for testing purposes. .

Green-8_8.1

This is a building used for testing purposes. ...

Marketplace Ul

LOGIN

m ABOUT THE PROJECT CONTACT USER GUIDE

Building Owner

MY DASHBOARD USER GUIDE
Main building information

Building Name

Building Description

Example: The Thompson Tower is a 40-a
story skyscraper located in downtown. [
Its modern design features a sleek

glass facade. Amenities include office w

Country -

Province / Region

Climate Zone

| am the...

O owner
O Renter

‘ BACK ‘

Choose a profile

Financier

LOGIN

[

You have a new offer from an implementor!

. Apa
Building

en

COPENHAGEN



ITACT

Matched Buildings

John Smith

SEE MORE

Adam Roberts

Building in Koukaki, Acropolis fo
atotal of indaor
fully equi

and outdoor are:
n all electric des

Matching buildings with
Implementors

ENERGATE Services (2/4)

Matched Projects

Cluster 1

Omar Sundaram John Smith

Building in Koukaki, Acrapalis for sale
It is consisted of 5 floors, 16

Beautiful Building of distinct

architecture, recently renovated in a
apartments, and two maisonettes, and

covers atotal of indoor and outdoor floor apartment of 80 sq.m., 1st floor

Matching projects with
Financiers

Similar Renovated Buildings

E Building 1
Building Description Here ...

Building 2
E 9

Building Description Here ...

B Buillding 3

BEullding Description Here

Supporting decision
making based on

previous projects

nice area for airbnb use. It has a ground

Clustered Projects

Budkding 1 aulcing 2

Aggregating projects

My savings

BAR CHART

® Legerd Legerd 2

Monitoring project results

e EU-Level Funding Programs

Recovery and Resilience Facility (RRF)

The RRF is a financial mechanism established by the European Union (EU) to suppo
recovery and resilience of the economies and societies of the EU Member States frc

P and Funds (ESIF)

Eurcpean Structural and Investment Funds are a group of funds that are available tc

hMember States and are aimed at supporting economic and social cohesion across

European Local Energy Assistance (ELENA}

The European Local Energy Assistance-ELEMA is a technical assistance instrument

provides funding and support o local and regional a

s Europe 1o helf

Assisting Public Bodies
in exploring funding
sources

COPENHAGEN



ENERGATE Services (3/4)

The services are enabled through...

Filtering mechanisms

Multicriteria decision making

Machine learning techniques

Visualisations

4
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ENERGATE Services (4/4)

Filtering mechanisms Multicriteria decision making Machine learning

* The users must be able to *The TOPSIS method is  Estimations are provided * Visualised results, including

specify KPIs and metrics in
order to be matched with
buildings or projects

used to prioritise the
projects

based on data from projects
that have been
implemented in the past

statistics and benchmarks
will be provided so as to
monitor project results

eThe users are able to

* Filters enable the : * LightGBM is used to predict * Machine learning
aggregation of  projects select different the energy and CO2 techniques may be used to
based on  similarities weighting factors savings from different EE simulate and visualise
between them: depending on which measures. energy consumption, if data

evaluation criteria are
more important for them

v'Same implementor
v'Location

from actual consumption

e Support in identifying and :
are not available

selecting the optimal energy

v'Building typology VIRR (%) renovation strategy for each
v Type of EE measure v'Payback time (years) new building inserted in the
v'Type of financed offered v CAPEX (euros) platform

¥ Type of contract v Energy savings (%) A meta-learning model will
VIRR v'CO2 abatement (tnCO2) be applied to assess the

v'SPB project and classify them

according to their expected
utility

&

COPENHAGEN
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Conclusions

A useful tool for the identification of the key actors in the field of energy
efficiency financing

Q Successful engagement through targeted consultation activities

Clear identification of the existing gaps and barriers in the policy and
decision support processes

Raise of awareness and the overcome of conflicts and streamlining
implementation of sustainable finance

Reduction of the uncertainty and better understanding of the complexity of
the energy efficiency investments in regional level and EU level

Fine-tailored policy package, offering a concise representation of key outcomes,
guidelines for practical implementation and cooperation actions.

> &
b& EUR®



THANK YOU

Katerina Papapostolou

Decision Support Systems Laboratory, School of Electrical & Computer
Engineering, National Technical University of Athens, Greece

Kpapap@epu.ntua.gr

O in s __ >

@energate_eu

ENERGATE-Project energate-project.eu contact@energate-project.eu ENERGATE Project

&
b‘.& EUR®
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mailto:contact@energate-project.eu
https://www.youtube.com/channel/UCJt6_aeEq-9KzQ8W4UQ79Gw
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