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enefirste o
Objective of the first pilot case in Greece o

* Design heating and cooling strategies and the development of the respective investment plans at
the different administrative levels.

* Comply with the provisions of Article 3 of the Directive 1791/2023/EE

* Provide useful insights and a robust methodological basis for the effective implementation of
Article 25 of the Directive 1791/2023/EE in order to carry out the foreseen heating and cooling
assessment and planning in accordance to the EE1st principle.

* Enhance the NECP
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Objective of the first pilot case in Greece ¢

B Assess the contribution of the energy efficiency and RES interventions

compared to additional investments for natural gas or other conventional
fuel infrastructure in terms of costs and benefits avoiding the potential
problem of stranded assets and the triggered consequences in the case that
the cost-benefit impacts of the natural gas or other conventional fuel
infrastructure would not be justified

¢ |dentify the demand-side resources that could partly or fully substitute the
natural gas or other conventional fuel infrastructure and compare them
with other types of planned infrastructures more energy efficient and
beneficially for the whole society
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Step I: Specification of
the geographical and
system boundaries

Step II: Identification of
energy efficiency
options

Step Ill: Selection of the
conventional/baseline
options

» Co-implementation with the main stakeholders

Conduction of CBA

Step VI: Conduction of
the financial CBA

Step V: Quantification
and monetization of the
triggered costs and
benefits

Step IV: Selection of the
applicable energy
efficiency options

Step VII: Conduction of
the economic CBA

Step VIII: Conduction of
sensitivity analysis

Step IX: Design the

required policy
measures
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Commission Recommendation (EU) 2019/1659 of
25 September 2019 on the content of the
comprehensive assessment
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Stakeholders of the first pilot case in Greece

Ministry of Regulatory Authority . .t Association of Greek
. Regional Authorities .
Environment of Energy of Energy Regions

Central Union of Hellenic Agency for

Technical Champer of Local Development and
Greece

Municipalities of
Greece Local Self-Government

Natural Gas Natural Gas
Transmission Network Distribution Network
Operator Operator

National Observatory
of Athens

Local Authorities

National Technical
University of Athens
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(1 Determining the geographical and system boundaries

* Typical buildings of the residential and tertiary sectors constructed before 1980 and between
1981-2010

d Constructing the baseline scenario

* Planned expansion of the natural gas transmission and distribution networks and the
construction of hydrogen infrastructure as estimated within the revised NECP.

* Planned promotion of heat pumps in the building sector as estimated within the revised NECP

* Planned expansion of the natural gas transmission and distribution networks as estimated
within the submitted development plans by the respective operators
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O Constructing the alternative solutions

Option 1: Interventions in Option 2: Installation of
the building envelope aerothermal heat pumps

Option 5: Installation of PV

system for auto
consumption

Option 9: Installation of
geothermal heat pump
combined with interventions
in the building envelope

Option 6: Installation of
aerothermal heat pump
combined with PV system
for auto consumption

Option 10: Installation of
aerothermal heat pump
combined with interventions
in the building envelope and
PV system for auto
consumption

Option 3: Installation of Option 4: Installation of
geothermal heat pumps biomass boiler

Option 7: Installation of Option 8: Installation of

geothermal heat pump aerothermal heat pump
combined with PV system combined with interventions

for auto consumption in the building envelope

Option 11: Installation of
geothermal heat pump
combined with interventions
in the building envelope PV
system for auto
consumption
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Main types of positive and negative types of externalities

Air quality and health impacts

Security of energy supply to consumers

Investments and/or savings in energy infrastructure

Circular economy and resource efficiency

Broader environmental impacts

Industrial competitiveness

Growth and jobs
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Figure 2-1 EU27 and G20 average (production weighted) external cost of electricity per technology in €:01s/MWh
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Environmental and health impacts externalities
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Figure 2-4 EU27 and G20 averages (production weighted) external cost of heat per technology in €201s/MWh
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Other types of externalities o

O Multiple benefits d Macroeconomic benefits and security
multiple benefits Assumed percentage Achievable percentage _mmm
improvement (user improvements in GDP €billion/Mtoe 0.93
selected) produc(té\ggullrg)ofﬁces Employment j{housands 6.61
Temperature 7% 7-12% jobs/Mtoe
(reduced overheating av. Energy security (fossil fuel €billion/Mtoe 0.38
over year) imports)
1 1 0, =
_Indocr Air Quality 3% 3-6% Investments in the mining sector  €million/Mtoe -8.35
improvement
Light improvement 3% 3-6%
Noise reduction 294 1.7-3% Investments in the construction €million/Mtoe 16.13
- - - - - - - - - - sector
y . . Investments in manufacturing €million/Mtoe 94.71
Mnyn: EEFIG, 2021. Multiple Benefits of Energy soctor
Efficiency Investments for Financial Institutions.
Society Household energy expenditure €billion/Mtoe -0.71
Household transport expenditure  €billion/Mtoe -0.45
Firm energy expenditure €billion/Mtoe -0.43
Environment GOz emissions MtCOz/Mtoe -1.82
GHG emissions MtCO2/Mtoe -2.67
Air pollution damages €billion/Mtoe -0.19

Mnyn: Cambridge Econometrics, 2022. 2030 EU energy efficiency target: The miJ(I)tipIe
benefits of higher ambition. Report for Coalition for Energy Savings.
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Other assumptions and utilized data

Residual value was
Consumption data derived Period of analysis equal to considered for interventions
by JRC-IDEES-2021 database 15 yrs in building envelope (35 yrs)
and PVs (20 yrs)

Estimation of costs based
Estimation of the expected national studies and the
savings based on national Danish Energy Agency
studies and KENAK (Technology Data for Heating
Installations)

11
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Available excel tool for preparing the energy efficienc

Xprjoyeg YroSeigeig:

plans in public buildings
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3 | Kborog EmEvEUTTg

f [kéoroc enévbuong 280,553.30€

3 Eioin Katavahuwen EvEpeiag YIotapEnG Kardoaon: AVA Katoio

El NeTpEdain SEpUOWING 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,923.00 kwh 45,523.00 kwh 45,923.00 kwh 45,823.00 kwh 45,923.00 kwh 45,523.00 kwh

1 DuoLkd Afpo 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0,00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

| FAEK.‘.’DIGLI&; 38,443.00 kwh 38,443.00 kwh 35,443.00 kwh 35,443.00 kwh 38,443.00 kwh 35,443.00 kwh 32,443.00 kwh 35,443.00 kwh 32,443.00 kWwh 35,443.00 kwh 35,443.00 kwh 38,443.00 kwh 32,443.00 kwh 38,443.00 kwh 32,443.00 kwh

4 BIOLIE':I 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0,00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

3 TrheBE prp oo and AEH 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0,00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

} |Eniowo kéotos Yduorapewns KaTaotaong

3 Kborog Evipysung 13,000.50€ 13,000.50 € 13,000.50 € 13,000.050€ 13,000.50 € 13,000.50 € 13,000.050€ 13,000.50 € 13,000.50 € 13,000, 50 € 13,000 50 € 13,000.50€ 13,000.50 € 13,000.50€ 13,000.50 €

3 El'l;GlO;'\.Eltol;:’t'mé Kiworod BDE.AS € BDE.AS £ BDE.AS £ BDEASE BDEASE BDE.AS £ BDEASE BDE.AS £ BDE.AS £ BDE.AS £ BDE.45 € BDE.A5 € BDE.AS € BDE.A5 € BDE.AS €

T ETfions Komos EuvThanonc BDE.A5 € BDE.45 € BDE.45 € BDE.AS € BDEAS € BDE.45 € BDE.AS € BDE.45 € BDE.45 € BDE.45 € BDE.45 € BDE.A5 € BDE.AS € BDE.45 € BDE.AS €

3 ErijoLo KGOTor SKhUGLEWN pimuwy 5,376.52¢ 5,376.52 ¢ 5,376.52 & 6,376.52& 6,376.52¢ 5,376.52 € 6,376.52& 5,376.52 ¢ 5,376.52 € 5376616 5,376.62€ 5,376,616 5,376.614 5,376.61€ 5,376.614

1 Emjola Kotowd 3 MeTd amd i A Ko

1 netpehaio SEppavong 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh ©0.00 kwh 0.00 kwh ©0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

| DuoLkd Afpo 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0,00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

4 FAEK.‘.’:[GII&; 1E,525.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,925.23 kwh 1E,525.23 kwh 1E,925.23 kwh

3 BIOLIE':I 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0,00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

1 TrheBE prp oo and AEH 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0,00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh 0.00 kwh

3 | Eoowo KéoTog META and AvaPauon

3 %’ Evémuu; 56987 € 569.87 € 569.87 € 589.87 € 569.87 € S569.87 € 569.87 € 569.87 € S569.87 € 569.87 € 569.87 € 569.87 € 568.87 € 569.87 € 568.87 €

T El'l:GlOJ'\.Ell'Dl;:’t'mé Kéﬁl'o; BD5.45€ BD6.45 € BD6.45 € BDE.AS € BDE.AS € B06.45 € BD5.AS € BD5.45 € BDE.45 € BDE.45 € BD5.45 € BDE.A5 € BDE.45 € BDE.AS € BDE.45 €

3 ETijoLe KGomog TUVTRanont BDE.AS € BDE.AS £ BDEAS € BDEASE BDEASE BDE.AS € BDEASE BDE.AS £ BDE.AS € EDEAS € BDE.45 € BDE.A5 € BDE.AS € BDE.A5 € BDE.AS €

3 Ero1o KGoToc SkAUGILEWI pUTTLY 1,363.00€ 1,363.00€ 1,3683.00€ 1,363.00& 1,363.80€ 1,363.00€ 1,363.00& 1,383.20€ 1,383.20€ 1,383.00€ 1,383.80€ 1,383.00€ 1,383 00€ 1,383.00€ 1,383 00€

1

|2

i

1 YroAElLUaTIEn afia 0.00€ 0.00€ Q.0D€ 0.00€ 0.00€ Q.0D€ 0.00€ 0.00€ 0.00€ 0.00€ 0.00€ D.0D€ 0.0D€ D.0D€

3 EEoucovBpunon EvEpysiag 12,440.03 € 12,440.03 € 12,440.03 € 12,440.03 € 12,440.03 & 12,400.03 € 12,440.03 € 12,410.03 € 12,400.03 € 12,490.03 € 17,430.03 € 17,440.03 € 12,430.03 € 17,490.03 € 12,430.03 €
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Application of EE1st principle in residential sector

Option 11: Installation of geothermal heat pump combined with
interventions in the building envelope PV system (net billing...
Option 10: Installation of aerothermal heat pump comhined with
interventions in the building envelope and PV system (net...
Option 9: Installation of geothermal heat pump combined with
interventions in the building envelope
Option 8: Installation of aerothermal heat pump combined with
interventions in the building envelope
Option 7: Installation of geothermal heat pump combined with
PV system (net billing scheme)
Option 6: Installation of aerothermal heat pump combined with
PV system (net billing scheme)

Option 5: Installation of PV system for auto consumption
Option 4: Installation of biomass boiler
Option 3: Installation of geothermal heat pumps

Option 2: Installation of aerothermal heat pumps

Option 1: Interventions in the building envelope so as to reduce
the energy demand

Option 0: Installation of natural gas boiler

7 6 5 -4 -3 2 1
Benefit/Cost ratio

o
[y
N

HPs for heating and cooling - Economic analysis B HPs for heating and cooling - Financial analysis

HPs for heating - Economic analysis B HPs for heating - Financial analysis

13
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enefl rSt e Application of EE1st principle in tertiary sector

Option 11: Installation of geothermal heat pump combined with
interventions in the building envelope PV system (net billing...
Option 10: Installation of aerothermal heat pump combined
with interventions in the building envelope and PV system (net...
Option 9: Installation of geothermal heat pump combined with
interventions in the building envelope
Option 8: Installation of aerothermal heat pump combined with
interventions in the building envelope
Option 7: Installation of geothermal heat pump combined with
PV system (net billing scheme)
Option 6: Installation of aerothermal heat pump combined with
PV system (net billing scheme)

Option 5: Installation of PV system for auto consumption
Option 4: Installation of biomass boiler
Option 3: Installation of geothermal heat pumps

Option 2: Installation of aerothermal heat pumps

Option 1: Interventions in the building envelope so as to reduce
the energy demand

Option 0: Installation of natural gas boiler

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1
Benefit/Cost ratio
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%]
w
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Electricity as baseline - Economic analysis B Electricity as baseline - Financial analysis

Heating oil as baseline - Economic analysis B Heating oil as baseline - Financial analysis
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Main conclusions for the general application of the EE1st ¢
principle

N\

Yes, It is feasible to apply the EE1st principle

CBA is a powerful tool to maximize the social welfare and should replace the conventional
planning based on the least cost solution

Improve the existing level of knowledge and reduce the administrative burden

15
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Main conclusions for the application of the EE1st principle ing
the heating and cooling plans

Broader range of options considered insulation of the building envelope, on-site RES for self-consumption

environmental and health impact of the combustion of fuels,

Broader scope of impacts assessed .. : :
macroeconomic impact of investments in the energy system

Longer term perspective more than 10 years avoiding stranded assets

Procedural and governance improvements transparency, participatory process

Integration/consistency in the planning &
policy documents

NECP vs comprehensive asseessment

16
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Challenges

Address data limitations

Selection of the right types of positive and negative externalities

Difficulties in valuating non-market benefits and costs

Quantification of the externalities related to energy poverty and assessment
of the distributional effects

17
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Proposals

Disseminate the derived benefits from the implementation of the EE1st principle and create trust

Ensure transparency during the application of the EE1st principle

Standardize the procedure for applying the EE1st principle

Prepare targeted guidelines for the required steps

Utilize existing tools

Provide national estimates for the utilized types of externalities

18
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Name: Christos Tourkolias
Organisation: CRES
Email: ctourkolias@cres.gr

Co-funded by the European Union under project n°101120880. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Commission or CINEA. Neither the European Union nor the granting
authority can be held responsible for them.
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