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1. PRODESA in a nutshell
Seven municipalities located in the Athens Metropolitan area joined efforts in PRODESA, aiming
to reduce their energy bills and carbon footprint by implementing energy efficiency renovations
and generating electricity using locally available renewable energy sources.
To achieve this goal, PRODESA focused on optimal bundling of fragmented municipal projects
and investigated financing schemes aiming at leveraging private financing through Energy
Performance Contracting (EPC). PRODESA was financed by the ‘Project Development
Assistance’ instrument of H2020 with contract no 754171.

In line with its objectives, PRODESA developed and launched showcase energy efficiency and
renewable energy projects comprising:
-

Energy efficiency retrofits of 96 municipal buildings in the municipalities of Alimos, Ag.
Dimitrios, Vari Voula Vouliagmeni, and Ag. Anargiri Kamatero reaching primary energy
savings of 2.7 GWh/y
Street lighting energy efficiency projects with primary energy savings of 25.3 GWh/y
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-

Photovoltaics integrated into municipal buildings generating 1.9 GWh/y of electricity,
and, a pipeline of photovoltaic projects that will generate 3.6 GWh/y
Investments of 7.8 m€ signed contracts, 9.05 m€ tendered contracts, and 4.2 m€ at the
pipeline to be tendered.

Moreover, PRODESA contributed to the improvement of the current policy and regulation
framework and the deployment of EPC with the following actions:
-

proposal to the Ministry of Environment and Energy for the amendment of the netmetering regulation for allowing the use of PV generated electricity to offset electrical
consumption by other municipal uses, e.g., street lighting, through virtual net-metering
cooperation with the ‘Deposits and Loans’ Fund to set a guarantee of payments for the
ESCOs aiming to reduce any repayment risk and facilitate their debt financing
setting up examples of EPC tenders and contracts that will facilitate the use of EPC in
upcoming national funding programmes
contribution to the energy efficiency investments standardisation by (i) implementing
properly designed energy efficiency municipal projects, and (ii) contributing with
additional new examples to the De-risking Energy Efficiency Platform (DEEP), an
initiative of the European Commission DG ENER and the Energy Efficiency Financial
Institutions Group

The project’s sustainability is ensured by the completion of replication, capacity-building and
dissemination, and communication activities including:
-

Completion of two replication plans concerning energy efficiency interventions and RES
electricity generation in 20 municipal buildings for two replicator-municipalities, namely
Palaio Faliro and Amaroussion
Initiating a network of 39 municipalities willing to replicate PRODESA’s solutions to
which coaching and capacity-building activities were offered for the development of
energy efficiency investment pipelines
Offering support material and webinars for capacity-building to municipalities and
regions, countrywide, and to relevant stakeholders for implementing energy
performance contracting
Disseminating and communicating project results through various channels (e.g.,
conferences, policy roundtables, webinars, etc.) to relevant target groups.

The context – why PRODESA
The PRODESA municipalities, being signatories of the Covenant of Mayors, had planned energy
efficiency improvements in municipal infrastructures aiming to reduce the carbon footprint and
contribute to Climate Change mitigation. However, due to the severe economic crisis the
country experienced for over a decade, municipal resources were allocated to more pressing
needs such as supporting the most vulnerable citizens, and investing in energy efficiency project
development was ranked as a secondary priority.
Moreover, resources for covering the cost of project development are rarely available, and the
municipalities must use equity or debt financing because grants or other financing facilities are
available only to fully developed projects with known economic indices. Even more, project
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development costs can increase substantially for a municipality if traditional approaches
addressing singular or small-scale projects apply to create a large pipeline of projects.
PRODESA was conceived to support, through the Grant of the H2020 PDA Instrument, the
municipalities in developing energy efficiency projects and testing new financing mechanisms
that will assist the implementation of these projects. The procedure followed in PRODESA can
directly benefit most municipalities in the country. By adopting this procedure, municipalities
can reduce both human resources and the time required for project development, thus reducing
the overall cost.
PRODESA investigated the Energy Performance Contracting (EPC) as one of the financing
mechanisms to support the large-scale implementation of energy efficiency improvement
projects. In the Greek market, this mechanism is still very innovative in both the private and
public building sectors. There are very few examples of very small-scale only, e.g. replacing old
lighting luminaires with LED. Moreover, mixing public and private financing had never been
done before.
Whilst the legislative framework concerning the ESCOs and EPC is in general in place, the market
has not deployed as in other EU member states. It is, in fact, at a very early stage.
Municipalities and energy performance contractors are reluctant to proceed with a contract as
both identify risks, most of which could be addressed by working out and implementing real
project examples.
PRODESA has resulted in four real large-scale examples with data evidence to increase
confidence in energy performance contracting. It has worked out four different types of
Guaranteed Savings EPC and financing models covering the following cases:





mixed financing i.e. public grants and private financing for a project including energy
efficiency interventions in the building envelope, HVAC, lighting systems, and RES
generation
100% private financing of energy efficiency projects
100% private financing of RES generation projects
EPC without private financing

Every new process is confronted with scepticism, especially when it pertains to financing. The
decision–making municipal employees were reluctant in adopting new financing mechanisms
such as energy performance contracting, also because they perceived risks associated with a
lack of knowledge and relevant competence.
PRODESA addressed this barrier by developing targeted capacity-building activities for both the
officials of the PRODESA municipalities and the members of the PRODESA network as well as for
other municipalities of the country. Moreover, the project developed examples of new
approaches, templates of tender documents, and EPC contracts that support the replication of
the proposed financing mechanisms.
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2. Implementation
To achieve its objectives, PRODESA started with parallel activities (Figure 1) pertinent to the (a)
full definition of the energy efficiency projects, (b) investigation and comparative analysis of
available funding mechanisms, and (c) dialogue between ESCOs, municipalities and financing
institutions to understand the risks perceived by each group and build trust. Later on, the
purpose of the dialogue was to make known the investments and the EPC approach to the
ESCOs, receive their reactions and make adjustments to ensure wider participation in the
implementation tenders.
Based on the results of the above activities, the project proceeded with bundling and financial
engineering, aiming at making sizable projects and attracting private financing. The last core
activity was the preparation of the tender documents and tender launching.
Throughout the whole project, capacity-building activities were implemented aiming at various
target groups. During the project’s core activities, capacity-building activities were addressed to
the working teams of the municipalities and their subcontractors. Later on, when the project
delivered its outcomes, they were addressed to the PRODESA network of replicators and,
subsequently, to municipalities and other relevant stakeholders countrywide. Similarly,
replication, dissemination, and communication activities ran through the whole project.

Detailed design of energy
efficiency projects
• Validation of energy savings and
cost
• Preparation of technically
acceptable projects by ESCOs

Comparative assessment of
economic schemes
Application of innovative
financial tools
• Selection of complementary
financial resources

Public – Private Dialogue
(ESCOs – financial institutions –
municipalities – government)
• Bridge the gap
• Resolve issues and make projects
attractive

• Make sizeable projects
• Maximize private funds
• Pool together complementary
financial resources

CapacityBuilding – Prepare Replication
Communicate – Disseminate

Project Bundling
Financial engineering
Tender documents

Launch Tenders
Sign Contracts

SHOWCASE EXAMPLES

Figure 1 Project implementation approach
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3. Energy efficiency project design
PRODESA started with preliminarily defined, at the proposal stage, energy efficiency projects for
116 buildings and 6.3 MW street lighting. The buildings included schools, office buildings,
cultural centres, and open care centres for the elderly. Three municipalities (Alimos, Vari Voula
Vouliagmeni, and Agii Anargiri Kamatero) had planned both energy efficiency and RES
interventions and Agios Dimitrios had planned RES generation only. The municipalities had to
develop these preliminary projects into fully defined investments and this was carried out by
tendering the final energy efficiency design through a service procurement procedure.
To ensure a common approach for all the design studies and the results would lead to fully
substantiated investments, with properly estimated energy savings and economic indices,
PRODESA prepared terms and specifications for the aforementioned tenders. Each municipality
incorporated the terms and specifications into its tender documents.
The specifications1 were relevant to energy audits, the baseline and savings calculation, the
economic evaluation of the interventions, the measurement and verification (M&V) scheme for
each building, and the drafting of the technical documents for the subsequent implementation
tender2. Also, specifications were given for the selection of the interventions that were key to
the decarbonisation of the heating systems.
Care was taken to incorporate specifications that would enable financing through an EPC and
public grants in a mixed financing scheme. For example, the economic indices, the baseline, and
the measurement & verification scheme were included to facilitate private financing, whilst the
requirement for improving by two energy classes the energy performance of the treated
buildings facilitated financing through public grants.
The key feature of the energy efficiency design was the replacement of the existing oil or gasburning heating systems with heat pumps and the installation of rooftop PVs for supplying
electricity to cover a large part of building energy needs. Most of the treated buildings have
reached nearly Zero Energy Building (nZEB) or A, or B+ energy performance class, according to
the national energy efficiency certification scheme (KENAK).
On average, primary energy savings of 65% were achieved, 40% by the energy efficiency
interventions, and approximately 50% of the remaining load was covered by PV electricity. This
led to a post-renovation average annual energy consumption of 31 kWh/m2 y. Table 1 shows
the results for each municipality. A detailed presentation of the energy efficiency projects is
given in Chapter 6.

1

Terms and specifications report in Greek,

https://www.prodesa.eu/download/83/%ce%bc%ce%b5%ce%bb%ce%ad%cf%84%ce%b7%ce%b5%ce%bd%ce%b5%cf%81%ce%b3%ce%b5%ce%b9%ce%b1%ce%ba%cf%8e%ce%bd%ce%b5%cf%80%ce%b5%ce%bc%ce%b2%ce%ac%cf%83%ce%b5%cf%89%ce%bd_wp2/2337/%ce%b1%ce%bd%cf%84%ce%b9%ce%
ba%ce%b5%ce%af%ce%bc%ce%b5%ce%bd%ce%bf-%cf%80%ce%b1%cf%81%ce%bf%cf%87%ce%ae%cf%82%cf%85%cf%80%ce%b7%cf%81%ce%b5%cf%83%ce%af%ce%b1%cf%82-%ce%b3%ce%b9%ce%b1-%cf%84%ce%b7-4.pdf
2

https://www.prodesa.eu/downloads/useful-material/
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Table 1 Key features of the building energy efficiency projects
Municipality

Buildings

Savings of
primary energy
(MWh)

Produced
energy
(MWh)

Total
Investment

1,282

89.3

2.36

3,560

4.21

(m€)

Alimos

10

Ag. Dimitrios

35

Voula

28

206

326

1.41

City of AAK

23

1,089

660

5.28

Total

96

2,577

4,635

13.26

Similar specifications were prepared for the street lighting energy renovation design tenders. In
summary, they included the following:


Collection of data from the Municipality records and with on-site visits for (i) street lighting
poles, (ii) lighting fixtures, (iii) pillars, (iv) other consumption uses
 Digital mapping of street lighting network and data inclusion
 Recording for the most recent available full operating year of (i) the actual electricity
consumption (kWh) as shown in the electricity bills, (ii) the electrical energy purchase cost,
and (iii) maintenance cost
 Street grouping based on fixed criteria and selection of typical municipal streets as a sample
for carrying out luminosity calculations according to the standard EN13201
 Proposals for energy efficiency improvements concerning (i) light fixtures, lamps, arms,
control & monitoring system (ii) estimation of energy savings, estimated cost and reduction
of emitted pollutants, (iii) calculation of financial indicators i.e. NPV, profitability index, debt
service coverage rate.
The results of the streetlight renovation design are tabulated below. The average annual savings
of primary energy achieved were about 70% of the consumption before renovation.

Table 2 Key features of energy efficiency projects in street lighting
Municipality

No luminaires
replaced

Savings of primary
energy (MWh)

Total investment
(m€)

Alimos

5,220

11,090

3.14

City of AAK

7,050

13,230

4.96

Total

12,270

24,320

8.10

A detailed presentation of the street lighting energy efficiency projects is given in chapter 7. It is
noted that the signed contracts for the street lighting projects summed up to 7.8 m€ due to a
small discount offered by the EPC contractors.
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Economic evaluation
To ensure a common approach for all the municipalities using common assumptions and
economic indicators to evaluate the economic viability of the energy efficiency projects,
PRODESA developed four easy-to-use EXCEL tools3 concerning the energy efficiency
interventions in buildings, street lighting, PV generated electricity and any combination of those
three. It is noted in addition to the economic evaluation, the EXCEL tools allow the user to
compare various financing schemes such as private financing through an EPC, co-financing by
the municipality and the ESCO, and debt financing. Additional options can be investigated, such
as the inclusion of a public grant or equity. The EXCEL tools are available in Greek and English.
However, data pertinent to local electricity prices, tariffs, etc., must be modified to obtain
relevant results for other areas beyond Greece.
The indicators calculated by the tools are shown in the table below.
Table 3 Indicators calculated by the tools for municipalities and contractors
Earnings for the municipality and the contractor (€)
NPV for the municipality and the contractor (€)
IRR for the municipality and the contractor
Profitability Index for the municipality and the contractor
Minimum coverage ratio of debt service (min DSCR)
Simple Payback Period (years)
Annual CO2 emission reduction (tn/y)
Job years created (direct, indirect, and induced)
The input data for the economic evaluation was averaged over the entire pool of buildings or
street lighting grid points of each municipality. Only the PV systems were treated individually for
each building, and then, using a special EXCEL the results were aggregated. Averaged input data
could also be used for PVs but the accuracy is reduced if the characteristics of the buildings
differ. This is because the results depend on the building use (e.g. school, office, etc.) and the
contract type between the building and the Utility. The building use is a key parameter because
the operational model considered was the net-metering or self-consumption model. Through
this operational model, the generated electricity offsets the building’s electrical consumption.
The offset price depends on whether the generation and consumption are simultaneous, then it
is higher and any other time the price is lower. Any surplus of electricity can offset the energy
consumption of other municipal buildings using the ‘virtual net-metering’ model.

3

The tools are described in the deliverable D2.6 “Economic evaluation of the energy efficiency projects”
which is available at the link https://www.prodesa.eu/download/11/finalisation-of-energy-efficiencyprojects_wp2/2182/d2-6-economic-evaluation-of-the-energy-efficiency-projects.pdf.
The tools are available at https://www.prodesa.eu/download/11/finalisation-of-energy-efficiencyprojects_wp2/2199/d2-6-prodesa_buildings_gr.xls
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The assumptions used for the calculations are presented in Table 4. The values of the
parameters used in the calculations reflect the market conditions at the time. The EXCEL tools
were continuously updated to follow the market.
Table 4 Assumptions used for energy efficiency project evaluation
Cost of electricity (€/kWh)

0.17

Discount rate (%)

5

Cost of electricity for street
lighting (€/kWh)

0.15

Annual electricity price increase
(%)

0.4

Cost of heating oil (€/klt)

985

Annual oil price increase (%)

1.5

Cost of natural gas (€/kWh)

0.0747

Annual gas price increase (%)

0.0

Average annual inflation (%)

1.5

The results of the economic evaluation are shown further below in Table 6. They are expressed
using the simple payback period (PBP) and the net present value (NPV)
As can be seen from Table 6 the building energy efficiency interventions have a very long
payback period, low profitability index, and negative NPV. This was expected because most of
the proposed interventions, such as external thermal insulation and window replacement, are
high upfront capital demanding interventions. Moreover, given the fact that the buildings to be
renovated are mostly office and school buildings, and therefore, do not operate during
nighttime when external temperatures are lower, and that schools operate only about 200 days
annually, it is reasonable that the payback period becomes very long.
On the other hand, PVs have a medium payback period, high profitability index, and positive
NPV. When bundled together, energy efficiency interventions and PVs, the economic indices
improve considerably. However, still, the profitability index and the NPV of the overall bundles
are negative. This indicates the need for a public grant that will improve the overall
sustainability of the projects. The need for a public grant was further substantiated with a CostBenefit Analysis (CBA).
The financial analysis and the social CBA lead to the calculation of two different indicators,
namely the financial NPV (or the financial IRR) as well as the social NPV (or the social IRR
respectively) and the Benefit/Cost (B/C) ratio. In the case that the financial NPV is negative and
the social NPV is positive (or B/C is above 1), a divergence between private and social interests is
observed. Consequently, specific incentives (e.g., public subsidy, greater municipality’s equity
share in the investment, etc.) should be provided to incentivise private investors to undertake
and implement the planned investment.
In this context, the quantification of either positive or negative externalities is performed to
integrate into the analysis various social and environmental criteria, which affect social welfare.
The externalities that have been taken into consideration in the CBA, consist of the:
-

Environmental externalities
Health externalities
Macroeconomic effects
Effects due to the increased comfort level
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-

Increased market value of the renovated sites

The CBA boundaries are set at the national level depicting the effect of the proposed energy
efficiency interventions on the society and economy countrywide, and not at a municipal level.
The following table summarizes the main categories of costs and benefits, which were
quantified in the conducted CBA for all the examined municipal buildings.
Table 5 Quantified categories of costs and benefits in the CBA
O&M costs

Operational and maintenance cost of the new energy efficient
equipment/technology

O&M benefits

Avoided operational and maintenance costs of the existing
equipment/technology

Fuel costs

Fuel cost of the new energy efficient equipment/technology

Fuel benefits

Avoided fuel cost of the existing equipment/technology

External costs

Environmental and health costs of the new energy efficient
equipment/technology
Avoided environmental and health costs of the existing
equipment/technology
Macroeconomic effects triggered by the new energy efficient
equipment/technology

External benefits

Effects due to the improved comfort levels triggered by the new
energy efficient equipment/technology
The increased market value of the renovated buildings
The
capital
cost
equipment/technology

Capital costs

of

the

new

energy

efficient

The results of the economic evaluation for each municipality are tabulated below in Table 6.
Table 6 Economic indicators of the energy efficiency projects
Municipality
Alimos

Ag. Dimitrios

Vari Voula
Vouliagmeni

Investment
cost (m€)

Payback
Period (y)

NPV (m€)

2.70

16.7

-0.39

2.44

6.2

3.08

2.83

22.1

-1.03
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(1.3 – 2.7)
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Agii Anargiri
Kamatero

4.28

>25

-2.10

1.6
(1.2 – 2.1)

The main conclusions drawn from the cost-benefit analysis of the PRODESA municipalities are:
 The calculated B/C ratios are always greater than 1 for all municipalities, meaning that
the selected RES and energy efficiency interventions increase the social welfare.
 In general, the implementation of interventions in the building envelope reduces the
social effectiveness compared to the investments in the heating and cooling systems, as
the expected impacts do not outweigh the considerable higher capital costs.
 The performed uncertainty analysis indicated that the social effectiveness of the
planned interventions is unquestionable since the potential exclusion from the CBA of
the multiple benefits and the increased value of the renovated buildings does not alter
the results as the calculated benefit over cost (B/C) ratios, range always above 1.
 In the case that the financial NPV is negative and the social NPV is positive (or the B/C
ratio is above 1), a divergence between private and social interests is observed.
Consequently, specific incentives such as public grants or a greater municipality’s equity
share in the investment should be provided to incentivize private investors to undertake
and implement the planned investment.

4. Project Bundling and Financing
Bundling
Ideally, PRODESA could have delivered one project bundle comprising all the energy efficiency
projects. However, this was not possible because the municipalities wanted to keep control and
their own progress pace in the project development procedure.
The first level of bundling was performed across energy efficiency interventions and rooftop PVs
for all the buildings of each municipality. Each bundle consisted of 10 up to 23 buildings, and
there were four such bundles with costs ranging from approximately 2.3 m€ to 5.2 m€, as
detailed further below.
Bundling of building and street lighting energy efficiency options is the second level investigated
in PRODESA. The benefit from bundling these different groups of interventions is substantial for
the municipalities because they make building refurbishment quite attractive in terms of
financeability.
However, certain issues need to be addressed for this type of bundling to be deployed and used
by the local and regional governments.
The main issue concerns the reimbursement of the contractor in case of an energy performance
contract. An EPC for street lighting energy renovation can be repaid by the budget of the special
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municipal charges (reciprocal charges charged to the municipal citizens4) which cover the cost of
special services mainly street lighting and urban waste collection. Based on the regulatory
framework, the charges are dedicated to those specific types of services and cannot be used to
support financially any other activity. For example, if the cost of the services is reduced due to
an energy efficiency improvement of street lighting then the resulting monetary savings can
either be reinvested to improve further the service (e.g. street lighting) or reduce the municipal
charges after the improvement works have been reimbursed.
Thus, the income generated by the reduced expenditure for street lighting cannot be invested in
another type of action such as the energy efficiency improvement of municipal buildings. This
regulation for handling municipal service charges sets an obstacle to proceeding with the
bundling of the two investment groups.
Nonetheless, because street lighting renovations have a significant profit margin for the EP
Contractor, by tendering both groups together the resulting project can still be very attractive
for the ESCO, even if the savings from the street lighting renovation are not used to pay the
building energy efficiency interventions.
However, none of the PRODESA municipalities was willing to proceed with such a scheme
because the development time of the street lighting and building investments was very
different, with street lighting being ready for implementation much earlier.
The third level concerns bundling across municipalities and investment types, i.e. buildings or
street lighting. That level of bundling would give rise to even larger projects with lower
development and implementation costs. However, as mentioned above, the municipalities were
not willing to collectively undertake the development and implementation of the investments.
They preferred to have control over the process and individually carry out the tender
preparation, launch, and selection of the Contractor.
Moreover, bundling across municipalities would require an additional organisational
arrangement, for example, an umbrella structure that the municipalities were not ready to
adopt. The role of the umbrella structure can be assumed either by the Regional Government
or by a Task Force membered by employees of the municipalities who have some competence in
decision making. Such an arrangement could be very helpful for small municipalities that do not
have the required infrastructure to proceed with the development of large-scale projects on
their own.
Thus, the project produced the following bundles.
Table 7 Bundles of building energy efficiency projects
Municipality

Alimos

Buildings

Investment
cost of EE
options
(m€)

Investment
cost of RESPV (m€)

Total
Investment
(m€)

10

2.27

0.094

2.36

4

Programme Kleisthenis, Law No 4555/2018, (Government Gazette 133/Α/19-7-2018), article 182
‘Definition, content and mode of calculation of reciprocal charges’
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Ag. Dimitrios

35

4.21

4.21

Voula

28

1.23

0.18

1.41

City of AAK

23

4.75

0.53

5.28

Total

96

8.25

5.01

13.26

Table 8 Street lighting energy efficiency projects
Municipality

Luminaires

Total investment
(m€)

Alimos

5,220

3.14

City of AAK

7,050

4.96

Total

12,270

8.1

Financing
Investigation of the energy efficiency projects’ sustainability shows, on the one hand, the need
for private financing as municipalities cannot contribute sufficient equity and on the other hand
the need for a public grant.
Private funds, in principle, demand short payback periods (less than 7 years) and double-digit
return on investment which is not the case for projects composed of a very high degree of
energy efficiency interventions. This is especially so in the case of the PRODESA investments
which are characterised by high energy savings in achieved percentages but low in absolute
values and relatively high interventions costs. More specifically, the investments appearing in
Table 8, above show a negative NPV and profitability index, except for one municipality (Agios
Dimitrios) the investment of which consists of PVs only. Clearly, there is a need to complement
private financing with the use of other resources.
Based on benchmarking results carried out in the frame of the comparative assessment of
available financial resources an appropriate financing mix could include:
 a loan through, for example, the ‘Deposits and Loans’ Fund (TPD), or the instruments
such as the PF4EE5or InfraFOF6that offer subsidised interest rates,
 raising money through crowdfunding,
 a Public Private Partnership (PPP) agreement,
 an Energy Performance Contract
The PPP agreement requires investments higher than 5 m€ and none of the investments
presented in Tables 8 and 9 can be financed by this mechanism (note that the investment of Agii
Anargiri Kamatero municipality consists of two investments summing up to over 5 m€).

5
6

PF4EE: Private Finance for Energy Efficiency, European Investment Bank, Piraeus Bank
InfraFOF: Infrastructure Fund of Funds, European Investment Bank, Eurobank, Alpha Bank, Piraeus Bank
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Crowdfunding can provide municipalities with low-cost money as only the model of reward or
donation crowdfunding is currently available for Greek municipalities. However, this mechanism
can bring very little money, not sufficient to contribute any relevant amount to the projects’
financing. The municipalities could use this mechanism for other smaller energy efficiency or
RES projects recurrently.
Taking into account the above restrictions, the choices for the financing mix included:
 private funds through an Energy Performance Contract to overcome the lack of
bankability of some municipalities
 public grants
 equity or debt financing
The financing mix of each municipal project was defined according to the needs of the
municipalities and the objectives of the PRODESA project as well as the investment profile.
All the four municipalities tried to avoid, as much as possible, debt financing and as equity was
very limited, they all aimed, except for Agios Dimitrios, for a public grant(s).
Mixed financing was certainly within the objectives of PRODESA and so, the availability of grant
programmes was continuously monitored. Three such programmes became available within the
time frame of PRODESA. Table 9 shows the grants awarded to each municipality.
The main characteristic of the grants is that they are awarded per building and the awarding
terms include specific energy performance targets for each building. PVs are eligible only if a
building achieves improved energy efficiency by at least two energy classes according to the
Building Energy Performance Regulation (KENAK). The grants offer a fixed cap and on average
can cover the renovation costs of 1 to 7 buildings.
Table 9 Public grants used in the financial mix and impact on project bundling
Grant Programme

Municipality
- beneficiary

Amount granted
(m€)

Difficulties
encountered

Impact on municipalities

Bundling and EPC
were not
approved

The investment was split
into two. The subsidised
buildings were tendered
following a traditional
procurement procedure.
The remaining 19
buildings were tendered
for an EPC.

Operational
Programme Attica
Funded by the
European Structural
Fund and National
resources

Agii Anargiri
Kamatero

0.63 m€ covering
the renovation
of 4 buildings

Green Fund
(national funds)

Agii Anargiri
Kamatero

0.56 m€ covering
the renovation
of 4 buildings

No issue

No adverse impact - The
grant makes part of the
mixed financing of the
above19 buildings.

‘GR-Energy Program’
funded by the EEAEFTA countries and
national funds

Agii Anargiri
Kamatero

1.2 m€ covering
6 buildings

Bundling and EPC
were not
approved

3 buildings were
subtracted from the
whole bundle initially
composed of 26 buildings.
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Same as above

Vari Voula
Vouliagmeni

1.3 m€ covering
7 buildings

Bundling and EPC
were not
approved

7 buildings were
subtracted from the
whole bundle initially
composed of 14 buildings

SYDNA- Integrated
spatial investment of
sustainable urban
development

Alimos

1.9 m€ covering
appr. 9 buildings

No issue

No adverse impact

Throughout the project duration, the financing plans changed several times due to energy
efficiency improvements made in some buildings as part of regular maintenance. However, the
main change was due to the refusal of the public grant Managing Authorities of the ‘Operational
Programme Attica’ and ‘GR- Energy Program’ to accept mixing the buildings that have been
awarded the grant with the remaining building pool in one contract to be carried out through an
EPC. This was unexpected, especially in the case of the ‘Operational Programme Attica’ because
the concerned municipality had received the approval of the grant when applied for it.
It is noted that based on the recommendations of the Managing Authority, the EPC contracts
included clauses ensuring separate payments of the Contractor for the buildings awarded
subsidy, as well as different implementation and commissioning schedules. This way the
concern of the Grant Managing Authorities regarding a long-term EP contract was fully handled.
Despite this adaptation of the tender documents, the Managing Authority refused to approve
the bundling and EPC tender at a later time.
Overall, this adverse development resulted in significant delays and in a reduction in the size of
the bundled projects to be implemented through an EPC as can be seen in Table 10.
On the other hand, the municipality of Vari Voula Vouliagmeni added to the building pool 22
buildings, in which rooftop PVs will be installed to increase the sustainability of the investment
and enable financing by private funds in full.
In addition to the changes incurred by the requirements of the public grants, the investments
had undergone some additional small changes such as:
•

fixed costs were added relevant to construction works; these costs are foreseen by the
law governing public procurement (L 4412/2016)
• modifications in the interventions made by the municipalities
• changes in the costs of EE interventions and PV to adjust with market prices
The final version of the investments and the financing schemes are tabulated below.
Table 10 Financing schemes - Buildings
Municipality

Investment (m€)

Financing scheme
Split into two investments

Agii Anargiri Kamatero
(City of AAK)
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5.28

-

4.4 m€ with Guaranteed Savings EPC financed by a
13% public gran, 15% equity, and a 73% by ESCO
0.88 m€ financed by a 72% public grant and a 28%
equity
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Split into two investments

Vari Voula
Vouliagmeni
(Voula)

1.4

Ag. Dimitrios

4.21

Guaranteed Savings EPC financed by a 100% ESCO

Alimos

2.36

Guaranteed Savings EPC financed by an 81% public
grant and by a 19% equity

-

1.23 m€ with Guaranteed Savings EPC financed at
100% by ESCO
0.18 m€ financed by equity

As far as the street lighting is concerned the municipalities had launched the tenders and signed
contracts with the following financing schemes.
Table 11 Financing schemes – Street lighting
Municipality

Investment (m€)

Financing scheme

Agii Anargiri Kamatero
(City of AAK)

4.7

10-year Guaranteed Savings EPC, 70% paid upon
completion and 30% through annual installments
conditional to the energy efficiency target
10-year Guaranteed Savings EPC,

Alimos

3.1

100% paid upon completion of works against a 50%
guarantee to be annually released conditionally to the
energy efficiency target

The project closed with 9.03 m€ signed contracts, 7.78 m€ tendered contracts, and 4.2 m€ at
the pipeline to be tendered.

The financing scheme investigated in PRODESA
To facilitate private financing through Energy Performance Contracting, the PRODESA team
cooperated with the Deposit and Loans Fund (TPD) to investigate the possibility of TPD offering
a guarantee mechanism for the gradual repayment of the ESCOs. The purpose of this
mechanism is not to withdraw the financial risk (linked to the technical performance of the
implemented measures) from the ESCO, but to guarantee, especially for energy retrofitting of
municipal buildings, that the ESCO, provided it has fulfilled all obligations and achieved agreed
savings, is paid without delays. The idea was the following:
–

–

As soon as a contract is signed between a municipality and an ESCO, an escrow account will
be established with TPD where the equity of the municipality will be deposited and available
for the ESCO payment. The equity may consist of debt financing from TPD, own capital,
subsidies, and/or donations.
The ESCO provides the remaining capital for the implementation of the energy efficiency
renovation project. A loan with favourable terms may be granted to the ESCO from a bank
since the gradual repayment of the ESCO is guaranteed by TPD. Discussions with one such
bank i.e., Piraeus Bank had confirmed this possibility.
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–

Through the escrow account, all transactions between the municipality, TPD, and ESCO take
place. During operation, the municipality returns an agreed percentage of the economic
benefit from the energy savings and RES to the escrow account from which is paid the ESCO
payment and the debt to the TPD if the municipality has borrowed its equity. The following
figure presents the mode of operation.

Figure 2 The PRODESA financing scheme

For the TPD to be able to provide the above-mentioned guarantees, empowerment through a
Ministerial Decree by the Ministry of Environment and Energy was required, since the procedure
involved guarantees from a public entity. The issue of the guaranteed payments by TPD had
been also discussed with the Ministry of Environment and Energy.
Finally, the empowerment was achieved through the enforcement of the Law 4643/2019 and
TPD can provide a guarantee of payments to the ESCOs. More specifically, article 28, paragraph
4 of the Law states that in case a local authority signs an Energy Performance Contract for a part
of or for the whole of an investment whilst this investment is eligible for financing by TPD
through a new financing instrument called ‘ELECTRA’, stated in this article, then TPD is
empowered to provide the aforementioned guarantee. The Law was announced in the Official
Gazette by the end of 2019 (GOG Issue A 193/3.12.2019).
This new instrument called ‘ELECTRA’ is managed by TPD and receives funds from the European
Investment Bank (EIB). The funds are provided as a loan to the country. The loan given to the
public bodies by TPD will be covered by the country with funds from the Public Investments
Fund.
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Moreover, an effort in establishing a guaranty mechanism to cover also cases beyond the
ELECTRA programme is ongoing through another initiative in cooperation with the Greek
Development Bank.

5. Tendering procedures suitable for EPC
The legal framework for Energy Performance Contracting (EPC) in Greece has been set with the
transposition of Directive 2006/32/ΕC on energy end-use efficiency and energy services, into
national legislation under Law 3855/2010 (Government Gazette No 95, Series I, 23-06-2010), as
well as with the transposition of Directive 2012/27/ΕU on energy efficiency, under Law
4342/2015 (Government Gazette No 143, 09-11-2015) which replaced Law 3855/2010.
Besides the above-mentioned Laws introducing EPC in the national legislation, an EPC project
procured in the public sector should be treated as a Public Procurement and therefore should be
typically subject to the national rule on public procurement, which is Law 4412/2016
(transposition of Directive 2014/24/EC on public procurement). Unfortunately, there is no
reference to EPC in the public procurement Law and this creates ambiguity for the Contracting
Authorities regarding how EPC should be actually procured and implemented in practice (which
tendering procedure to follow, how to characterize the contract, etc.). This lack of guidelines
and standardization is also one of the identified administrative barriers to implementing EPC in
the public sector. However, although this Law does not have any specific reference to Energy
Performance Contracting, it foresees mixed contracts that can describe the case of EPCs.
In the PRODESA project, an attempt was made to identify the most suitable tendering
procedures for implementing the investments proposed for each of the participating
Municipalities through an EPC. To this end, the following parameters had been taken into
account:


available tendering procedures according to national procurement legislation (Law
4412/2016)



requirements imposed by each financing entity that would be used in the financial
mixture (e.g. most of the managing authorities of the available subsidy programs would
not accept any of the interventions in buildings if procured as service contracts. They
are only recognized as eligible work or supply contracts)



point of view of the market actors (i.e. ESCOs, or any other company willing to act as
one). This point of view was obtained through the ESCO Dialogue



point of view of the participating municipalities



EUROSTAT’s guide to the statistical treatment of EPC to try to keep the contract offbalance-sheet

The ESCO dialogue
More specifically, to obtain the point of view of the market actors, an ESCO Dialogue was
foreseen in the project to establish a communication line among stakeholders and understand
Final Publishable Report
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difficulties faced from all sides. This dialogue was scheduled to be performed in two rounds: 1st
ESCO Dialogue and the 2nd ESCO Dialogue
1st ESCO dialogue
The 1st ESCO Dialogue has taken place early on in the project time-line (i.e. in 2018) and its main
objective was to establish a communication line between ESCOs and the PRODESA project, to
help understand the views and difficulties faced by both sides (ESCOs and Contracting
Authorities) in the implementation of an EPC project and also help remove the lack of
confidence that is prevailing in the service market today. The 1st Dialogue was performed by
different means such as bilateral meetings, questionnaire surveys, and dialogue in the form of
an open Day Workshop. Bilateral meetings were held with the participating Municipalities in the
PRODESA project, with ESCO companies registered in the ESCO registry, with financial
institutions, and with the Directorate of Energy Policy and Energy Efficiency of the Ministry of
Environment & Energy (YPEN), which is the regulating authority of the Energy Service market.
The questionnaire survey was conducted among companies in the ESCO registry as well as
companies not registered in the registry but willing to act as ESCOs.
The 1st ESCO Dialogue tried to focus on certain topics and attain the point of view of the abovementioned relevant stakeholders. More specifically, the 1st Dialogue involved the following list
of topics, which was indicative and not inclusive.
1.
Tendering Procedures
2.
EPC model contracts
3.
M&V methods
4.
Financing models
5.
Existing Barriers
Some indicative results of the 1st ESCO Dialogue are given below.
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Indicative results from the 1st ESCO Dialogue

Figure 3

Share of private capital in total investment
Smaller than
30%
18%
23%
30% - 50%

18%

29%

More than 12 years

0%

8 to 12 years

50% - 70%

12%

Contract Duration - Payback Period

Larger that 70%

12%

5 to 8 years

65%

Less than 5 years

47%

Other

0%

6%

Negotiated procedure

24%

Competitive Dialogue

47%

Restricted procedure

12%

Open procedure

35%
0%

N/A
Mixed (service & work)
Mixed (service & supply)
Service
Supply
Work

10% 20% 30% 40% 50%

Based on your experience are financial
institutions willing to finance Enenfy Efficiency
projects through EPC?

6%
YES
41%
53%
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Type of Contract
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Other

20%

12%
53%
47%
18%
6%
6%
0%

40%

60%

Third Party for confirming Energy
Savings
6%

12%

YES
NO

NO
N/A

20%

82%

Other
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Table 12 Categorization of identified barriers through the 1st ESCO Dialogue
Categories

Identified barriers

Limited access to available funds to finance Energy Efficiency
projects through EPC contracts.
Financial barriers

Financial institutions treat EPC as high-risk investments,
resulting in high guarantees and high interest rates on
returns of capital.
Financial institutions don’t treat EPC as project financing but
provide loans to ESCOs based on their creditworthiness
Lack of standardized procurement procedures for EPCs in
the public sector

Legislative & regulatory

Unclear budget and accounting rules
Bureaucracy

Information & awareness

Lack of best practice examples/ implemented projects
Lack of awareness/ training on Energy Efficiency
No historic data on energy consumption
Lack of experience in setting energy baselines

Technical barriers

No energy manager in public buildings
Lack of standardized M&V procedures
Lack of ESCO certification
No ESCO association

Market & external barriers

Projects with long payback periods
High perceived risk compared to other investment options

The outcomes of the 1st Dialogue helped to:




Formulate the basic requirements, terms, and conditions for the tender documents able
to secure the participation of the ESCOs.
Ensure clear benefits for both sides (ESCO and municipality).
Facilitate the decision-making regarding the tender procedure i.e. single-phase tender
or competitive dialogue, etc.

2nd Dialogue
The 2nd Dialogue, foreseen in the PRODESA project, took place later on in the project’s course
and was a focused dialogue, trying to obtain the point of view of the market actors concerning
the specific approach that is formulated within the PRODESA project in what concerns: type of
procurement procedure, financing scheme, guarantees, obligations of the ESCO, M&V scheme.
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The 2nd dialogue was performed by bilateral meetings with ESCOs as well as an Open
Consultation, with all interested market players. Also, consecutive meetings with the
participating municipalities were held in order to take into account the technical and procedural
aspects of the tendering procedures from the point of view of the technical services of the
Municipalities. More specifically, in collaboration with the technical services of the
Municipalities and taking into account the results of the 1st ESCO Dialogue, a specific approach
was formed (in what concern the tendering procedure, the EPC type, the financial scheme, the
M&V methods) and this specific approach was set to consultation with the market.

Figure 4 ESCO Dialogue
The results of this consultation were used to prepare the tender documents. Below, the main
results of the 2nd ESCO Dialogue are given, while in the next chapter is shown how these results
were incorporated to provide the main aspects of the tenders and the model contracts, as well
as the preparatory work done by municipalities that want to implement EPC projects.
Thus, the overall feedback from the market side, concerning the PRODESA approach for
implementing EPC in the public building sector, was positive and most of its aspects were
considered reasonable, for opening the ESCO market.
The majority of the participants in the 2nd ESCO Dialogue understand the PRODESA approach as
far as the choice of the mixed contract, the open procedure, and the guaranteed savings model.
Especially if this is perceived as a first step to get the market going and then other approaches
can be made, exploiting for example a competitive procedure, or characterizing the contract as
a service contract.
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The market sees this approach as a first step for the evolution of the standard public work
contracts that exist today for building upgrades, towards the EPC direction that will allow
promotion in the future of more energy saving projects and mobilize private capital.
The majority of participants welcomed the provision of a guarantee mechanism for the gradual
repayment of the ESCO.
All participants in the 2nd ESCO Dialogue expressed their concern about the importance of
choosing the appropriate Measurement & Verification Plan for each project that will not pose
responsibilities to the ESCOs above their control. More relevant to the approach followed in the
PRODESA seems to be a monitoring plan where specific parameters of the equipment are
monitored and measured to verify the guaranteed level of performance and consequently
energy savings.
The role of an independent third party seems to be very crucial for creating trust between the
two parties. The majority of companies would like to see in the role of the independent third
party an organization like CRES, which is the national energy agency.
Finally, forfeiting arrangements are considered important aspects and should be included in the
contract. Such arrangements allow an ESCO to reduce its debt and reinvest in new EPC projects.

The PRODESA approach for tendering EPC
In the approach followed in PRODESA for the implementation of EPC, the open procedure was
selected (one-step procedure), since competitive procedures (two-steps procedure) were far
from the usual practices of Municipalities, and this created unwillingness in following such a
procedure. The contract type was characterized as a mixed contract (e.g. mixed contract of
service and supply or mixed contract of service, supply, and work) depending on the mixture of
interventions of each Municipality. The dominant object of the contract was the one with the
largest budget. A Municipality, to procure an EPC with the above-mentioned characteristics,
should be prepared by doing the following:
–

Provides the baseline consumption, sets the targets to be achieved (energy saving and
RES production)

–

Sets the lifetime of the contract (e.g. 10 years), taking into consideration that the level
of savings guaranteed should be equal to or greater than the sum of all economic
liabilities of the Authority during the lifetime of the contract (e.g. Operational payments
to the ESCO, Loan installment, energy invoices)

–

Asks the Tenderer to implement the specific technical solution already defined which
will upgrade the building class to a certain level, according to the national building
energy efficiency regulation (ΚΕΝΑΚ)

–

Sets minimum technical requirements for the equipment

–

Sets the award criteria, based on the most economically advantageous tender. The
Tenderer can provide more advanced equipment, taking into account that his offer will
be scored not only based on price but also based on technical requirements such as
quality of insulation (λD Wm/K ), quality of Heat Pumps (COP), quality of luminaires
(lumen/watt), quality of PVs (kWh/kWp)
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–

Sets minimum requirements of the M&V plan (e.g. option of IPMVP)

–

Expresses the budget based on market prices and not on listed prices7

Prerequisites for Contracting Authorities, where the common ones, usually set in public subsidy
programs, i.e.:
-

Legally existing buildings with permission documentation depicting the current status of
the building (e.g. additions, refurbishment)
Clear legal ownership of the buildings
Primary Seismic Control Bulletin, showing adequate seismic capacity (macroscopic
inspection of the building)
Energy Performance Certificate (energy class of the building)

Additional to these prerequisites, PRODESA set also the following ones:
-

Energy Audit (Identifying baseline consumption based on real consumption data)
Identification of the technical solution and the energy upgrade that will improve the
building class level (e.g. from class D to B+)
Identification of the actual energy savings based on real consumption data

The PRODESA Municipalities chose to follow the Guaranteed Savings model contract that has
the following basic characteristics:
-

The ESCO guarantees to achieve a minimum level of energy efficiency of equipment
throughout the contract
This minimum level of energy efficiency corresponds to certain levels of energy savings
and RES production, which are expressed also in monetary terms based on agreed
energy prices
A first installment is paid to the ESCO usually coming from a subsidy that the
Municipality has applied for and achieved approval
The rest of the budget, which corresponds to the private capital coming from the ESCO,
is paid in fixed yearly installments to the ESCO, given that the guaranteed levels of
energy efficiency are met
If there is a shortfall in the energy performance of the equipment, then the ESCO pays
the difference between the guaranteed and achieved savings to the Authority

The main parameters that have been incorporated in the EPC projects tenders by the
participating municipalities are the following:
- Provision for a Measurement and Verification (M&V) scheme for the improvement of
energy efficiency and electricity generation from RES throughout the contract duration
- An external mechanism for the verification of the results from an independent third
party. For the first pilot projects, CRES (national energy agency) will be responsible for
the Verification
- Impairment Clause of the ESCO payment in case the guaranteed levels of energy
efficiency improvement and RES electricity generation are not achieved

7

The listed prices, available at the national level, are not regularly updated to reflect market evolution
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-

The remote monitoring system of the energy consumption for all buildings and training
of the municipal staff so that they will be able to monitor the consumption data, even
after the end of the contract
Awareness raising actions for the citizens/building users

Concerning the Measurement and Verification program, which constitutes a reference point for
the Contracting Parties, the following aspects are included:
-

Measuring equipment
Data collection & operation monitoring
Procedure & methodology of measurement and calculation of the energy performance
Annual reports
Verification of results from an independent third party

The Measurement & Verification scheme developed in PRODESA consists of three main pillars,
as shown in the following diagram.
1st The Contractor is committed to achieving the energy efficiency upgrade of buildings
according to the Greek regulation on the energy performance of buildings.
2nd The Contractor is committed to the guaranteed performance of the systems and equipment,
which is verified by carrying out measurements of crucial parameters throughout the contract
duration (e.g. measuring heat pumps COP, luminaires’ power, luminaire’s light intensity, PV
efficiency).
3rd Through the energy management system, the Contractor and the municipality have direct
supervision of the energy consumption for each building, remote monitoring and recording of
consumption data with the possibility of a comparative evaluation among all the buildings, and
export of key indices.

I-PILLAR
Energy
Performance
Certification
•Achieving energy
upgrade of buildings
in accordance with
the Regulation on the
Energy Performance
of Buildings (KENAK)

II- PILLAR
Measurements

III-PILLAR
Monitoring

•Equipment
performance
•Carrying out
measurements to
monitor specific
critical parameters
•Activation of a Penal
Clause in case of
deviations

•Remote monitoring
•Consumption
recording
•Export of Indicators
•Benchmarking of
buildings

Figure 5 Main pillars of the M&V plan developed in PRODESA
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6. Energy efficiency projects
6.1

Building energy efficiency projects

Municipality of Vari-Voula-Vouliagmeni
In the Municipality of Vari-Vouliagmeni 28 buildings were studied in total, of which 22 school
buildings and 6 municipal buildings of other uses.

Figure 6

Municipality of Vari –Voula-Vouliagmeni

The majority of the buildings studied were constructed in the period 1981-1995, after the
enforcement of the first Thermal Insulation Regulation (TIR), when the minimum standards
regarding the installation of insulation were applied. The on-site energy audits revealed that all
buildings that had been built after the application of the TIR met the minimum insulation
requirements except one. However, the municipality decided to install roof insulation in all
buildings where energy efficiency interventions would be carried out to improve the energy
performance of buildings.
The interventions studied for the energy renovation of these buildings are:
-

Installation of roof insulation
Replacement of the heating system with heat pumps
Replacement of existing lighting system with LED
Installation of motion detectors for lighting
Installation of photovoltaic systems

The results of the energy renovation design are presented in the table below.
Table 13 Results of the energy renovation design for the municipality of Vari Voula
Vouliagmeni
Primary energy savings (MWh/year)

206

Primary energy savings (%)

41%
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Produced energy (MWh/year)

326

Reduction of CO2 emissions (tons/year)

310

Job creation

18

The pie chart below shows the percentage of buildings in terms of their energy class after the
implementation of energy efficiency and RES interventions. As shown in the graph, the vast
majority of the treated buildings have reached B+, or better energy class, which is equivalent to
nZEB for renovated buildings according to the official definition of nZEB 8.

14%

14%
Α+
Α

29%

29%

Β+
Β
Γ

14%

Diagram 1

Energy class of buildings of the municipality of VVV after interventions

The financing scheme for the Municipality of Vari-Voula-Vouliagmeni was studied in detail and
modified several times to identify the most appropriate scheme for both parties (Municipality &
Contractor). For reasons explained in chapter 4, the investment of the municipality has been
split into two tenders, one procured as a work contract dealing with the installation of roof
thermal insulation and financed by the municipality’s equity, and a second one procured as a
mixed supply and service EPC contract, financed 100% by the ESCO and utilizing a Guaranteed
Savings model contract with a 5-year duration. In the EPC, a Measurement and Verification plan
is integrated, the main elements of which are predefined already at the procurement stage.
According to the M&V plan, the performance of equipment is measured and consequently, the
energy savings are calculated over the 5-year period of the contract. The ESCO is paid its annual
installment, given that the guaranteed levels of performance are met. A proportional penal
clause has been included in the case of under-performance. CRES (Centre for Renewable Energy
Sources and Savings) will play the role of the independent intermediary between the two parties
for the verification of the actual achieved performance levels.

8

Official Government Gazzete, Issue Β’ 5447/05.12.2018 ‘the National Plan to increase the number of nZEB buildings’,
an existing building is characterized as nZEB when it is classified as B+, according to the national energy efficiency
certification scheme (KENAK).
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Table 14 Financing scheme of the municipality of Vari-Voula-Vouliagmeni
Investments (m€)

1.23

0.18

Municipality

0%

100%

Grant

0%

0%

100%

0%

Contractor - ESCO

“Climate change and environmental degradation are visible threats, making the reduction of energy
consumption through the application of energy efficiency measures a key priority in both European
and National level. In this context, the Municipality of Vari Voula Vouliagmeni has incorporated a
sustainable energy strategy in the municipal development plan, thus reducing energy consumption
and carbon emissions more than 30% in the last decade.
PRODESA project is part of the sustainable energy strategy of the municipality since the
implementation of energy efficiency interventions in municipal buildings and the use of Renewable
Energy Sources contribute to a “greener” way of living, while reducing the environmental footprint of
the municipality.
Specifically, the improvement of buildings’ energy performance through the installation of roof
thermal insulation, the replacement of heating and cooling systems and the replacement of existing
lighting with LED contribute to significant energy savings. Meanwhile, the installation of photovoltaic
systems with net-metering contributes to cost savings and to the environmental protection, since
electricity is generated in a clean way.”
Grigorios Konstantellos, Mayor of Vari – Voula - Vouliagmeni
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Municipality of Agii Anargiri-Kamatero
In the Municipality of Agii Anargiri Kamatero 23 buildings were studied in total, of which 20
were school buildings and 3 municipal buildings of other uses. The majority of them were built
during the period 1981 -1995.

Figure 7

Municipality of Agii Anargiri Kamatero

The interventions studied for the energy improvement of the buildings of the Municipality of
Agii Anargiri-Kamatero are as follows:
-

Addition of roof insulation
Addition of wall insulation
Installation of the mechanical ventilation system
Replacement of heating system with heat pumps
Replacement of lighting with LED
Installation of BEMS system
Installation of photovoltaic systems

It should be noted that for the selection of the most appropriate heating system for each
building, the scenarios examined are as follows:
1. Heat pumps with fan coil
2. Heat pumps with split units
3. Air-to-water heat pumps using the existing terminal units (radiators)
The study of the energy efficiency interventions showed that it is necessary to install roof
insulation in all but one building. Regarding the heating system, air-to-water heat pumps using
the existing radiators will be installed in all secondary and high schools and VRV pumps will be
installed in the municipal kindergartens. Moreover, the existing lighting system will be replaced
with LED, and BEMS systems will be installed. Lastly, rooftop PV systems will be installed. The
results of the energy renovation design of the Municipality of Agii Anargiri Kamatero are
presented in the table below.
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Table 15 Results of the energy renovation design for the municipality of Agii Anargiri
Kamatero
Primary energy savings (MWh/year)

1,089

Primary energy savings (%)

48%

Produced energy (MWh/year)

660

Reduction of CO2 emissions (tons/year)

463

Job creation

65

The following graph shows the percentage of buildings in terms of their energy class after the
implementation of the energy efficiency interventions.
It is shown that after the
implementation of energy efficiency interventions all buildings have reached nZEB.

17%

13%
70%

Α+
Α
Β+

Diagram 2
Energy class of buildings of the municipality of Agii Anargiri Kamatero after
interventions

The financing scheme for the Municipality of Agii Anargiri-Kamatero was modified several times
until the finalization of the available public grants. The Municipality managed to get a grant of
0.62 m€ from the ‘Operational Programme Attica’ to include 4 school buildings. In addition, the
municipality got a grant of 0.56 m€ from the Green Fund 2019-2020, which is governed by the
Ministry of Environment and Energy. For reasons explained in chapter 4, the grant from
‘Operational Programme Attica’ could not be used in a contract that would also include the rest
of the buildings. Therefore, the municipality had to divide the project into two parts. The first
part includes 4 buildings with a total budget of 0.88 m€ to be financed by 72% from the Attica
Regional Development Plan and by 28% by equity. The second part includes 19 buildings with an
investment cost of 4.4 m€, including the services of the Contractor – ESCO, i.e. the project
financing and the monitoring of the buildings’ energy consumption and savings.
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Table 16 Financing scheme of the municipality of Agii Anargiri Kamatero
Investments (€)

0.88

4.4

Municipality

28%

15%

Grant

72%

13%

Contractor - ESCO

0%

73%

The first investment is procured as a work contract dealing with the upgrade of 4 buildings and
is financed by a grant and the municipality’s equity. The second one is procured as mixed work,
supply, and service contract, and concerns the upgrade of 19 buildings, financed mainly by the
ESCO (approximately 73%), while the remaining part is financed by the Green Fund grant and
the municipality’s equity. A Guaranteed Savings model contract is utilized with a 10-year
duration. The ESCO receives upon completion, a first payment coming from the grant and
municipality’s equity, while the remaining part is paid off annually during the 10-year contract,
given that the minimum performance levels are achieved. For this reason, a Measurement and
Verification Plan has been integrated into the contract, the main elements of which are
predefined already at the procurement stage. A proportional penal clause has been included in
the case of under-performance. CRES will play the role of the independent intermediary
between the two parties for the verification of the actual achieved performance levels.

‘’PRODESA aims to carry out large-scale projects for the energy renovation and upgrade of municipal
buildings and street lighting. The principles of sustainability are in the core of PRODESA project and
these principles constitute an ultimatum for the Municipality. PRODESA thus contributes to the
strategy of the Municipality for tackling climate change, since the elaboration of studies and the use
of innovative financing tools for the implementation of energy efficiency and RES projects in municipal
buildings and street lighting is one of its objectives.
In the context of PRODESA the Municipality of Agii Anargiri-Kamatero will perform energy efficiency
improvements in 26 municipal buildings and schools. The new municipal authority strongly believes
that local authorities should set an example in this matter. Of course the ways and manners of
undertaking such projects for the first time is important. In fact, the mixed financing scheme that will
be used constitutes a challenge for the public sector. In practice, it is attempted to implement the
project through leveraging of private funds of almost 80%. The success of such an endeavor will lead
to new practices, perspective and opportunities in relation to the energy renovation of the county’s
municipal building stock. “
Stavros Tsirbas, Mayor of Agii Anargiri Kamatero
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Municipality of Alimos
In the Municipality of Alimos 10 buildings were studied, of which 3 nursery schools, 5 primary
schools, and 2 high schools. Most buildings were constructed after 1981, i.e. after the
implementation of the first Thermal Insulation Regulation (TIR), meaning that the minimum
standards regarding the installation of insulation were applied.

Figure 8

Municipality of Alimos

On-site energy audits were carried out to have a complete view of the current conditions of the
buildings and to identify the most appropriate energy efficiency interventions. The interventions
included in the final design are as follows:
-

Installation of wall insulation
Installation of roof insulation
Window replacement
Replacement of heating system with heat pumps
Replacement of existing lighting with LED
Installation of photovoltaic systems

The results of the energy renovation design for the Municipality of Alimos are presented in the
table below. The majority of buildings become nearly Zero Energy Buildings (nZEB) according to
the national energy efficiency certification scheme (KENAK).
Table 17 Results of the energy renovation design for the municipality of Alimos
Primary energy savings (MWh/year)

1,282

Primary energy savings (%)

68%

Produced energy (MWh/year)

89.3

Reduction of CO2 emissions (tons/year)

380

Job creation

32
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The economic assessment tools developed by PRODESA supported the selection of the financing
scheme for the municipality of Alimos. These tools were developed in EXCEL format and allow
the economic evaluation of investments related to renovations in buildings, street lighting, PVs
generated electricity, and any combination of those three. Additionally, the EXCEL tools allow
the comparison of various financing schemes such as private financing through an EPC, cofinancing by the municipality and the ESCO, and debt financing.
Several financing schemes were examined to find the most efficient one for both parties
(Municipality & Contractor). The municipality ensured a subsidy of 1.91 m€ through an
application to SYDNA (Council of Municipalities of South Attica) for "Integrated Spatial
Investments (VET) of Sustainable Urban Development (BAA)" in the framework of the
Operational Program Attica.
The investment has been procured as a work contract, with financing coming from a grant and
the municipality’s equity. The contract incorporates some features of an Energy Performance
Contract, and more specifically of a Guaranteed Performance Contract, thus the Municipality of
Alimos requests from the Contractor to achieve a certain level of energy class upgrade of the
buildings involved, according to the national building code (KENAK). Moreover, to safeguard the
sound operation of all installed equipment and their proper maintenance for 5 years, the
Contractor will provide a 5-year guarantee. This guarantee if no deviations from minimum
requirements are observed, will be returned to the Contractor at the end of the 5-year period,
otherwise, a proportional amount of the deviation will be retained.
Table 18 Financing scheme of the municipality of Alimos
Total investment (m€)

2.36

Municipality

19%

Grant

81%

“PRODESA significantly supports the participating Municipalities to reduce the municipal energy
costs by contributing to the environmental protection through the reduction of greenhouse gas
emissions. It also supports the achievement of the country’s goals for climate change through the
optimal bundling of various individual projects in order to create a significant pool of projects that
will present better payback time through the use of the appropriate financing scheme.”
Andreas Kondylis, Mayor of Alimos
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Municipality of Agios Dimitrios
The investment of the Municipality of Agios Dimitrios is related to the installation of
photovoltaic systems with net metering on the roofs of 35 municipal buildings. The electricity
generated covers the electric demand of the buildings and any surplus electricity will be offset
virtually with the consumption of other municipal buildings or other municipal uses.

Figure 9

Municipality of Agios Dimitrios

On-site energy audits were carried out and 50 buildings were selected as the most suitable ones
for the installation of PV systems so that the Municipality can achieve the goals set in the frame
of PRODESA. The final pool concerns 35 buildings, of which 32 school buildings, 2 sports
facilities, and 1 cemetery.
The total installed power of the photovoltaic systems is equal to 2,381 kWp. The results of the
proposed PV systems are presented in the table below.
Table 19 Results of PV installation for the municipality of Agios Dimitrios
Produced energy (MWh/year)

3,561

Surplus generated energy for virtual net metering (MWh/year)

2,474

Reduction of CO2 emissions (ton/year)

1,396

Job creation

78

The investment of Agios Dimitrios is procured as a service contract, financed 100% by the ESCO,
and a Guaranteed Performance model contract is utilized. The ESCO guarantees a minimum
performance level of the installed PVs for a 10-year period. Given that the minimum
performance level is met, then it is paid its annual installment during the 10-year contract. A
Measurement and Verification Plan is also integrated into the contract, the main elements of
which are predefined already at the procurement stage. Thus both parties (ESCO and
Municipality) have to agree on the method and required measurements for verifying the
achieved performance levels. A proportional penal clause has been included in the case of
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under-performance. CRES (Centre for Renewable Energy Sources and Savings) will play the role
of the independent intermediary between the two parties for the verification of the actual
achieved performance levels.
Table 20 Financing scheme of the municipality of Agios Dimitrios
Total Investment (m€)

4.21

Municipality

0%

Grant

0%

Contractor - ESCO

100%

“Local authorities are now playing a leading role in mitigating and adapting to climate change.
The participation of the Municipality of Agios Dimitrios to the Covenant of Mayors for Climate and
Energy is the first step for the implementation of a series of commitments aimed at reducing CO 2
emissions (and other greenhouse gases) by at least 40%.
Participating in the PRODESA project is a way of implementing these commitments and contributing to
efforts to tackle climate change.
PRODESA enables the Municipality of Agios Dimitrios to develop innovative ways of implementing
energy saving measures, but also to integrate RES technologies in municipal buildings and facilities,
which are considered to be the largest energy consumers of the Municipality.”
Maria Androutsou, Mayor of Agios Dimitrios
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6.2

Street lighting energy efficiency projects

Municipality of Alimos
The study conducted for the Municipality of Alimos aimed to the energy upgrade of street
lighting to save resources, reduce the operating and maintenance costs, improve the quality of
lighting and reduce the environmental footprint of the municipality. The first step was to
digitally record all the necessary information about the current condition of the street lighting
network. The table below presents the information gathered regarding the street lighting
network before the implementation of interventions.
Table 21 Information on street lighting network before interventions - Alimos
Total number of
luminaires in operation

Total electricity
consumption (kWh)

Electricity costs
(€/year)

CO2 emissions
(tons/year)

5,220

5,212,010

781,801.4

5,154.7

The project was tendered in 2019 and concerned the following:
-

Removal of conventional luminaires
Removal of support arms of conventional luminaires from street lighting network
Supply and installation of modern lighting fixtures
Supply and installation of support arms for modern luminaires
Replacement of conventional lamps with modern lamps technology (concerns only the
decorative street lighting)
Supply of luminaires, arms, and lamps to be stored for future replacement needs

The conventional lamps were replaced with LED ones. The results of the study are presented in
the table below.
Table 22 Energy and economic benefits after the interventions on the street lighting network Alimos
Installed power
reduction
(kWh/year)

Electricity
savings
(kWh/year)

Reduction of
CO2 emissions
(tons/year)

Annual reduction
of street lighting
cost (€/year)

Job creation

880.3

3,823,228

3,781.2

573,484

37

The works for street lighting energy efficiency renovation have been completed. The
investment cost is equal to 3.1 m€. The Contractor was paid upon completion of the works
against a 50% equipment guarantee to be annually released as long as the agreed annual energy
savings are achieved. The contract is a 10-year Guaranteed Savings EPC.
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The following table presents the aggregated results before and after the implementation of
interventions.
Table 23 Aggregated results for the street lighting network - Alimos
Before interventions

After interventions

Number of luminaires

5,220

5,220

Installed power (kW)

1,200

319.7

5,212,010

1,388,782

Annual electricity cost (€/year)

781,801

208,317

CO2 emissions (tons/year)

5,154.7

1,373.5

Electricity consumption (kWh/year) (

Figure 10
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Municipality of Agii Anargiri-Kamatero
The study of street lighting carried out for the Municipality of Agii Anargiri-Kamatero concerned
the energy efficiency improvement of municipal lighting through the replacement of
conventional luminaires with new LED luminaires as well as the installation of a Monitoring and
Control System of municipal street lighting.
The main aim was to implement the necessary interventions to the existing street lighting
network to fully cover the area of the municipality with LED, upgrade the lighting services that
were provided to the citizens and save energy and resources.
The main characteristics of the street lighting network derived from the electricity invoices and
the recording of the condition before the implementation of interventions are presented in the
table below.
Table 24 Information on street lighting network before interventions – Agii Anargiri Kamatero
Total number of
luminaires in operation

Total electricity consumption
(kWh)

Electricity costs
(€/year)

CO2 emissions
(tons/year)

7,050

6,406,980

961,047

6,336.5

The project was tendered in 2019 and concerned the following:
-

5,550 luminaires of LED technology for street lighting, with central monitoring and
control system
1,300 luminaires of LED technology, with integrated automatic dimmer
200 luminaires of LED technology, traditional LED type, with integrated automatic
dimmer
Replacement of 3,951 luminaire support arms
‘Municipal street lighting Monitoring and Control System’ with integrated IoT
technologies

Monitoring and Control System
The Monitoring and Control System meets the needs of the entire street lighting network of the
municipality, i.e. 5,500 luminaires excluding the luminaires of parks and squares.
Communication with the central controller is performed wirelessly, ON/OFF commands are
transmitted and dimming is performed through an open control system.
Significant energy savings were obtained, as shown in the table below.
Table 25 Energy and economic benefits after the interventions on the street lighting network –
Agii Anargiri Kamatero
Installed power
reduction
(kWh/year)

Electricity
savings
(kWh/year)

Reduction of CO2
emissions
(tons/year)

Annual reduction of
street lighting cost
(€/year)

Job creation

1,069.6

4,910,190

4,856.2

736,528.5

58
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The works for street lighting energy efficiency renovation have been completed. The
investment cost is equal to 4.7 m€. The Contractor was paid 70% upon completion of the works
and 30% through annual installments conditional to the energy efficiency target. The contract is
a 10-year Guaranteed Savings EPC.
The following table presents the aggregated results before and after the implementation of
interventions.
Table 26 Aggregated results for the street lighting network - Agii Anargiri Kamatero
Before interventions

After interventions

Number of luminaires

7,050

7,050

Installed power (kW)

1,475

405.4

6,406,980

1,496,790

Annual electricity cost (€/year)

961,047

224,518

CO2 emissions (tons/year)

6,336.5

1,480.3

Electricity consumption (kWh/year)

Figure 11

Street lighting before (left) and after (right) interventions in the Municipality
of Agii Anargiri Kamatero
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7. Maximising the impacts
The transfer of knowledge and experience acquired throughout the project implementation
was the principal objective of the PRODESA consortium. The main target group was the
municipalities of Greece, but other stakeholders or municipalities beyond the country could
also benefit. To achieve this objective the project carried out a rich set of activities along three
pathways, namely, replication, capacity building, and dissemination and communication.

Replication
The replication activities included the development of two replication plans for two
municipalities, the initiation of a network of replicators, and capacity-building webinars. In
short, PRODESA has achieved the following figures:

Two pipelines of EPC projects: Two municipalities – replicators, namely, Palaio Faliro and
Amarousion followed the whole project development activities and participated in all capacitybuilding activities. The two replicators, with the assistance of the project, developed their
replication plans resulting in two pipelines of building energy efficiency renovation projects
consisting of 20 buildings and summing up to app. 1 m EUR. The plans included the
identification of the projects, a pre-feasibility study for the energy efficiency interventions, the
argumentation for the selection of a financing scheme, and the planning of all actions for the
investments’ implementation. More details are given at the end of the chapter.
Network of replicators: PRODESA initiated a network of replicators to which capacity-building
activities, including coaching and workshops, were offered.
Thirty-nine municipalities joined the network and followed the activities, and eight of them
received further assistance in preparing their energy efficiency projects.
Although some contacts and cooperation started early, the core activities and the formation of
the network took place in late 2020 and lasted until the end of the project.
The municipalities showed a deep interest in learning about project bundling and energy
performance contracting as a means for project finance. But, the lead time for a project to
enter the development phase is quite long and depends on the municipalities' internal decisionFinal Publishable Report
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making procedures which can take up substantial time. A major opponent to such an EPC
project development is the public grants. Although they are needed in many cases to make the
project sustainable, they very often cannot be used for leveraging private financing because
many funding programs do not accept a long-term contract, such as the EPC.
This barrier can be removed if the bodies managing the public funds accept the EPC as a means
for project co-financing and implementation. PRODESA prepared and submitted such a
proposal to the relevant bodies of the Central Government.
Capacity–building workshops:
They were addressed to municipalities and regions,
countrywide, and relevant stakeholders such as the facilitators. The aim was to raise knowledge
and capacity in Energy Performance Contracting and innovative financing. The presentations
focused on the PRODESA approach, the financial schemes investigated, and the different types
of energy performance contracts developed. The presentations are available on the project
website and PRODESA’s YouTube channel.
Fifty nine attendees including forty four representatives of municipalities, four representatives
of regional governments, and 11 from other stakeholder groups.
Support material
Replication Guidelines: They guide the reader through all the steps of project development
assisting at each step by showing the approach followed in PRODESA. The document provides
links to the material produced by the PRODESA consortium such as tender documents,
contracts, and other relevant deliverables.
The PRODESA Brochure: This is a 35-page maxi brochure detailing the developed investments,
the financing schemes, and EPC tender documents and contracts. It is available both in Greek
and English.
Tools for comparing financial plans: Easy to use EXCEL sheets to quickly compare financial
plans such as debt financing, mixed and private financing for investments in buildings, PVs, and
street lighting, and any combination of those types of investments. They are available both in
Greek and English.
Tender documents and contracts: Very useful examples that can be adopted or modified by the
municipalities. Tender documents and contracts are available for both the implementation of
the investments and their final design - definition. Specifically, four different EPC contracts are
available for investments in buildings and two for street lighting. Moreover, five tenders are
available for the final design of the investments.

Capacity-building activities
Throughout the project, capacity-building activities were performed for the working teams of
the PRODESA municipalities. The activities were implemented either through workshops or
coaching and aimed at providing the municipalities’ working teams with the knowledge and
capacity necessary to meet the specific needs of each step of project development, i.e. the
definition of the investments, selection of the financing schemes, tender documents and EPC
contract drafting.
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Later on, when the project had produced its main output, the capacity-building activities were
addressed to the PRODESA network members, and through capacity-building workshops, to
municipalities countrywide. PRODESA has succeeded to involve 164 officials from local
authorities and 21 professionals from relevant stakeholder groups.

Dissemination and communication
The project has been widely communicated at the national and European levels. Though the
main target group was the Greek municipalities, the project had a much wider outreach to other
stakeholder groups such as energy service companies, regional governments, financing
institutions, and relevant providers. In a nutshell, the project outreach is shown below:

The key dissemination and communication activities are summarised below:
The PRODESA conference: “Innovative Financing of Energy Efficiency Projects” was held in May
2021 in Greek and English. It was addressed to municipalities and regional governments, energy
service providers, financing entities, technology providers, and other relevant professionals. The
agenda included speakers from DG ENER and CINEA, the Council of Europe, the Deputy Minister
of Interior Affairs, the General Secretary for Energy of the Ministry for the Environment and
Energy, and the Mayors of the PRODESA municipalities. Other EU-funded projects relevant to
PRODESA objectives were presented at the conference such as 2020Together, Go Safe with ESI
and ESI Europe, and PEDIA. Also, representatives of financial institutions, the DWS – European
Energy Efficiency Fund, and Greek banks were among the speakers. The project and the
investments of each municipality were presented by the PRODESA relevant partners.
The conference was held online with live streaming via the website, YouTube channel, and
Facebook page of the Central Union of Greek Municipalities with 1332 views, 223 views, and 65
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views, respectively. The presentations and recordings of the conference are available on
PRODESA’s website and PRODESA’s YouTube channel.
Policy Workshop – Round Table Discussion: It was held in January 2022 and addressed to the
Central and Regional Government bodies responsible for energy efficiency policy and principally,
for the relevant funding instruments. The workshop aimed to discuss with the above bodies the
difficulties and the need for more flexible public funding that will enable leveraging private
financing through energy performance contracting. Additionally, proposals were discussed
regarding the use of rooftop PV / BIPV electricity generated to offset other municipal electrical
needs such as street lighting.
The Deputy Minister of Internal Affairs, high-ranked officials from the Ministry of Environment
and Energy and the Ministry for Development, the PRODESA Mayors, and all the PRODESA
partners participated in the workshop. Also, the PRODESA network members were invited to
the discussion.
Presentation of the project at significant events:
 Covenant of Mayors Investment Forum - Energy Efficiency Finance Market Place, June
2021, online two–day event
 Covenant of Mayors Investment Forum – Energy Efficiency Finance Market Place
Brussels, February 2020
 ‘HOW TO MAKE OUR CITIES GREEN AND SMART FOR REAL’ organised by the European
Energy Efficiency Fund in cooperation with the European Commission and the European
Investment Bank, October 2020
 Sustainable Energy Investment Forum, organised by the European Commission in
partnership with the UN Environment Finance Initiative and the Greek Ministry of
Environment and Energy, Athens, March 2019, Presentation of the project and
participation in the Round Table for public buildings
 ‘Investing in Energy Efficiency’, a conference organised by the Institute of Energy for
southeast Europe, Athens, May 2018
 Sustainable Energy Investment Forum, organised by the European Commission in
partnership with the UN Environment Finance Initiative and the Greek Ministry of
Environment and Energy, Athens, May 2018
 Hellenic Association of Photovoltaic Companies "Photovoltaics 2020: The energy
transformation began", Athens February 2020
 Hellenic Association of Photovoltaic Companies "Photovoltaics 2020: The energy
transformation began", ‘The experience of Municipality VVV on the design and
implementation of actions relevant to energy efficiency’ presentation given by the
Mayor of Vari Voula Vouliagmeni Mr. Gr. Konstantellos, Athens February 2020,
 Delegation of Municipality of Agii Anargiri Kamatero in China in the context of the
International Urban Cooperation (IUC) Programme, PRODESA was presented in the
cities of Beijing, Zhengzhou, Changchun, October 2018
 Saving Energy – conference addressed to local authorities – organised in Athens, in
November 2017
Moreover, the project was presented in nine events organised by other EU-funded projects such
as SMAFIN, TIME4EU, SOLE, BEACON, C- TRACK 50, EDUfootprint, LIFE IP ADAPTING GREECE,
TEESCHOOLS, and EPC+.
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The project has produced dissemination material that contributes to achieving a long-term
impact. They include in addition to replication material:
 The PRODESA Maxi brochure
 A Policy document on identified gaps and obstacles for the promotion of PRODESA
solutions
 Capacity-building workshop presentations
 Recordings of the conference and workshops
 Public deliverables

Two replication project pipelines
Municipality of Palaio Faliro
The Municipality of Palaio Faliro participated in the PRODESA project as a municipality
replicator. The municipality was responsible for the creation of a replication plan that would be
based on data and know-how as it emerged from the leading PRODESA municipalities. The
energy efficiency and RES interventions selected are in line with the project’s methodology and
aim at reducing energy consumption, improving thermal comfort, and decarbonizing from fossil
fuels.
The replication plan included 12 buildings, of which 10 school buildings, the City Hall, and a
sports center. Most of the buildings were constructed after 1981; therefore the minimum
thermal insulation requirements according to the first Thermal Insulation Regulation (TIR) are
met.
To proceed with the energy efficiency improvements, consumption data for the electricity and
natural gas were collected and simple energy audits were conducted in each building to identify
the needs and the potential energy improvements. The resulting energy efficiency proposals
are the following:
-

Installation of air-to-air split heat pump system
Installation of mechanical ventilation with heat recovery
Replacement of existing lighting with LED
Installation of photovoltaic systems

The proposed energy efficiency interventions result in substantial savings. It is noted that after
the implementation of interventions, all energy uses are covered by electricity. In the following
table, the results of the energy renovation design are presented.
Table 27 Results of the energy renovation design for the municipality of Palaio Faliro
Primary energy savings (MWh/year)

599.7

Primary energy savings (%)

24%

Produced electrical energy (MWh/year)

255

Reduction of CO2 emissions (tons/year)

419

Job creation
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The financing scheme for the Municipality of Palaio Faliro was examined thoroughly using the
economic assessment tools developed in the context of PRODESA. The energy efficiency
interventions selected resulted in fairly short payback periods while significantly contributing to
energy savings. Consequently, the financial indices of the majority of financing schemes
examined were quite satisfactory for both parties (Municipality & Contractor).
The municipality decided to proceed with co-financing since the municipality can receive a soft
loan with a favourable interest rate.
Table 28 Financing scheme of the municipality of Palaio Faliro
Total investment (m€)

0.45

Municipality

39%

Grant

0%

Contractor - ESCO

61%

In terms of the project implementation, the Municipality will follow the procedure of the leading
PRODESA municipalities together with the typical internal procedure of project implementation
with a schedule of 2 years. Specifically, the first step will be the preparation of the tender for
the final design of the energy efficiency and RES interventions. The terms and specifications of
the final design will be based on those developed in Task 2.1.
The next step includes the update or modification of the selected financing scheme, which
might be necessary due to eventual changes that may result from the final design, in the
interventions’ cost, the energy savings, or the electricity generation from PVs. The last step
includes the preparation of the tender to implement the energy efficiency and RES
interventions. The Municipality will follow the examples developed in the frame of PRODESA
targeting a Guaranteed Savings EPC. Differentiation from the PRODESA examples for the
municipality of Palaio Faliro is that the tender will follow the provisions of the applying
regulations regarding ‘Supply and Services’ since construction works are very limited and apply
to equipment installation only.
“In the context of the energy improvement of the existing building stock, the improvement of comfort
conditions for citizens but also for the contribution of the municipality in achieving the European and
National targets for the reduction of CO2 emissions by 2030, the Municipality of Palaio Faliro is
committed to proceed fast by developing large scale energy efficiency projects. In this direction,
PRODESA project and the useful material that emerged were one of the main pillars of the energy
efficiency planning of the municipality
The energy efficiency interventions selected following the PRODESA methodology aim at reducing
energy consumption, improving thermal and visual comfort conditions and gradually decarbonizing
from fossil fuels.
The interventions examined include energy improvement of municipal buildings and municipal street
lighting, and aim at reducing the operating costs and the environmental footprint. The interventions
studied in the framework of PRODESA are already included in the short-term and mid-term planning
of the municipality.”
Ioannis Fostiropoulos – Mayor of Palaio Faliro
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Municipality of Amaroussion
The Municipality of Amaroussion participated in the PRODESA project as a municipalityreplicator. Their commitment was the development of a replication plan that will be based on
the know-how and data derived from the leading PRODESA municipalities.
The replication plan of the municipality included 8 buildings, of which 2 schools, 3 sports
facilities, and 3 buildings of other uses. The majority are buildings that were constructed after
1995 except for the building that houses the Voreeios Library which was built in 1978. The
energy efficiency interventions are designed to reduce energy consumption but also to improve
thermal comfort conditions. The interventions that were recommended are the following:
-

Installation of air conditioning units
Installation of heat pumps
Replacement of conventional lights with LED lights
Installation of photovoltaic systems

It was also proposed to install roof insulation in two buildings because some insulation-related
issues were identified during the on-site energy audit.
The results of the energy renovation design are presented in the table below.
Table 29 Results of the energy renovation design for the municipality of Amaroussion
Primary energy saving (MWh/year)

401.8

Produced energy (MWh/year)

195.8

Reduction of CO2 emissions (tons/year)

689.2

Job creation

6

The financing scheme selected is co-financing and is based on the assumption that the
municipality will take a soft loan with a favorable interest rate. There is a possibility that the
municipality will be able to seek that kind of loan based on the currently available specific
financing instruments.
Table 30 Financing scheme of the municipality of Amaroussion
Total investment (m€)

0.53

Municipality

35%

Grant

0%

Contractor -ESCO

65%

In terms of the project implementation, and similarly, to P. Faliro, the Municipality will follow
the procedure of the leading PRODESA municipalities together with the typical internal
procedure of project implementation with a schedule of 2 years. The first step will be to
prepare the tender for the assignment of the energy efficiency study to the selected buildings.
The tender should contain, among others, the aim, the technical characteristics, and the
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duration of the study. The second step includes the update or modification of the selected
financing scheme, which might be necessary due to eventual changes that may result from the
final design, in the interventions’ cost, the energy savings, or the electricity generation from PVs.
The third step will be to prepare the tender documents for the implementation of the energy
renovation, following the type of a Guaranteed Savings EPC.
“In the context of environmental awareness, the Municipality of Amaroussion participates in the
European program PRODESA. The main goal of the project is the development of energy efficiency and
RES projects utilizing innovative financial tools and attracting private financing. Through the
implementation of energy efficiency interventions at the municipal buildings the Municipality of
Amaroussion achieves energy consumption reduction and contributes to the achievement of European
and National targets on the reduction of CO2 emissions by 2030. The global mean temperature is
expected to further increase and lead to global warming if no action is taken for the reduction of CO 2
emissions. According to studies, global warming would cost 1% of the global GDP per year, while
inactivity is likely to cost at least 5% -20% of the global GDP.
Through the participation in the PRODESA project the Municipality of Amaroussion understands the
need for projects that reduce the energy footprint of its municipal buildings and contribute to the
reduction of CO2 emission into the atmosphere, thus contributing to tackling climate change, providing
multiple benefits for human health, enhancing energy security and limiting planet destruction.’’
Theodoros Ampatzoglou, Mayor of Amaroussion
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8. Lessons learnt and recommendations
 Public grants are essential for making building energy efficiency projects sustainable. This is
especially so when a renovation project includes energy efficiency improvements to the
building shell.
However, using public grants for leveraging private financing is not a straightforward
exercise. Many criteria must be taken into account for ensuring the award of a grant.
One of the main issues is to overcome the incompatibility of the duration of a grant
programme that is usually shorter than the-long term duration of an EPC. This requires
adjustments to a usual energy performance contract. In PRODESA, this issue was solved by
dividing the buildings of the EPC into groups. The group that has been awarded the grant has
a different construction and commissioning plan in line with the grant requirements. Upon
successful completion of works for this group of buildings, the Contractor receives full
payment, composed of the grant and the municipality’s equity. The payment of the
remaining group of buildings to be financed by the Contractor follows the EPC’s timeframe.
The Monitoring and Verification scheme applies to all building groups for the entire
timeframe of the EPC, and it is a horizontal service provided by the Contractor. This way, the
timeframe incompatibility is handled, and no double-financing issues are raised.
However, the above solution does not fully facilitate proper resource mixing because the
Contractor cannot use the grant to serve its expenditures in the best possible way. This is a
solution for public grants coming from the previous programming period (2013-2020).
 It is recommended that future grant programmes should become more flexible to allow
bundling and EPC for project implementation. More specifically, it is recommended that the
grants should be planned to:
–
–
–
–
–

–

allow EPC as a mechanism for co-financing and be overall compatible with EPCs
provide flexibility in the selection of energy efficiency measures
allow bundling of buildings and interventions
allow and facilitate the use of PVs, as it improves the payback period and contributes to
the upgrade of buildings to nZEB level and decarbonisation
improve the regulation for ‘virtual self-consumption / net metering so that PV electricity
surplus can compensate for electricity consumption of any municipal infrastructure (e.g.
pumping, street lighting, charging stations, etc.)
avoid issues that may occur regarding State Aid

 It is important to implicate all relevant actors from the municipality’s side from the very
beginning of the whole procedure, to make sure that all actors understand the basic features
of the EPC concept and how to incorporate them into their business as usual processes.
Openness to new mechanisms such as EPC, and commitment from higher hierarchy level (i.e.
Mayor) to proceed with EPC is very crucial for having a positive outcome, and this also sets
the pace for the other levels of administration such as the technical service department, the
financial department, and the law department to endorse the EPC approach.
 Given the fact that the ESCO market in Greece is yet at an early stage, and no previous EPCs
in the public building sector have been implemented in the past, up until the development of
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the PRODESA projects, it proved very difficult to remove reluctance from the market side as
far as the long duration of the contracts (i.e. more than 7 years). This reluctance together
with the uncertainty generated mainly by the COVID-19 effects on the economy (e.g.
increase in prices in products, energy, transportation, etc.) made ESCOs unwilling to commit
to high shares of financing and long-term contracts.
 The set of grant programme supporting project development for the energy efficiency
projects that will be implemented by an EPC will facilitate both the municipalities to speed up
energy efficiency improvements and the deployment of the ESCO market.
 The current grant programmes require an improvement of energy savings that is estimated
based on the asset rating methodology. This methodology is used for the country’s building
energy performance certification scheme. However, to facilitate the use of EPC and to obtain
a more realistic estimation of the actual energy savings and CO2 emissions reduction, it is
recommended the grant programmes set also as a prerequisite for awarding a public grant,
the calculation of energy savings based on actual energy consumption as derived from the
conduction of an Energy Audit (legislation relevant to energy audits GOG Β’ 2337/10-072017).
 Setting the above-mentioned prerequisite could solve the long-standing problem of the
municipalities not keeping a full record of the actual energy consumption. PRODESA faced
this issue with almost every Municipality – partner of the Consortium. The incomplete data
mainly referred to the consumption of heating oil in schools that constituted the majority of
the buildings of the project.
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Glyfada Municipality
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Amaroussion Municipality
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