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e"]EﬁI'SI'G Objectives of the first pilot case in Greece &

@
®

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

Identify 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

+ Compliance with the provisions of EED Article 25 and enhancement of the National Energy and Climate Plan



eneﬁrs]-@ Implementing EE1st in 3 points .

v’ overall approach to consider options to
meet energy & climate objectives 2>
starting from the energy needs

1) How the discussion is framed

v’ using a systemic approach with a scope of

2) How options are assessed / analysis beyond energy prices

compared
- lllustrated in the Greek case

v’ reversing the burden of proof
3) How the decision is made &

justified — EE options often ‘no-regret’, so the other

options should demonstrate if they are more
beneficial to the 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

and monetization of the

Step IV: Selection of the

Conduction of CBA

Step VII: Conduction of
the economic CBA

Step VI: Conduction of
the financial CBA

Step V: Quantification
Step VIII: Conduction of
triggered costs and sensitivity analysis

benefits

Step IX: Design the
required policy
measures

applicable energy
efficiency options

» Co-implementation with the main stakeholders

[
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Commission Recommendation (EU) 2019/1659 of
25 September 2019 on the content of the
comprehensive assessment



EI]EﬁI'SI'G Alternative energy efficiency solutions

Option 0: Installation of natural gas boiler

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

Option 11: Installation of geothermal heat pump combined with interventions in the building envelope

PV system (net billing




EI]EﬁI'Sf@ 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




er]eﬁrsl'ﬁ Environmental and health impacts externalities

Figure 2-1 EU27 and G20 average (production weighted) external cost of electricity per technology in €:01s/MWh

Hard Coal
{including

(including

Lignite

Matural Gas

Solar PY

rooftop &

Wind

Muclear Oil OCGT, CHP) CHP) CHP)

Biomass

Csp utility

Solar

onshore

offshore

2
)

External costs of electricity technologies - production weighted average of EU27 and G20 countries

EUR/MWh
0 50 100 150 200 50 300 350

v27 | ) 5 154

Evz7
.
v27 N SR 5 177 620
L i
c27 |
G20
G20 | i 1
cuz7 | R ) 1 EU27
220 S SRR, | 1 v g3
Eﬁ G20
27 [ s .
20 GHNINN 16 §
g B
& E
ev27 [NEEE o 52 g2
520
20 o 54
2 Eu27
17 = 3
U
20 BRI 14 520
7 s
0 Y e o
k]
Euz7 |3 & G
G0 |2
& EU27
Ev27 3 &
G0 |z G G
3
¥ o EU27
o 2
) 5 G0
['E]
V7 ¥ Euz7
evz7 B e
5 G
N

B Climate change ® Particulate matter ® Resource use, fossils = Human toxicity, non-cancer # Land use (soil quality index) = Other

m Climate change & Particulate matter m Human toxicity, non-cancer

Figure 2-4 EU27 and G20 averages (production weighted) external cost of heat per technology in €201s/MWh
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Mnyn: Trinomics, 2020. Final
Report External Costs Energy
costs, taxes and the impact of
government interventions on
investments.



EI]EﬁI'SI' + Other types of externalities

O Multiple benefits d Macroeconomic benefits and energy security
multiple benefits Assumed percentage Achievable percentage _mmm
improvement (user imprc:_\r{_amq_ents in GDP €billion/Mtoe 0.93
selected) produc(té\ggullrg)ofﬁces Employment thousands 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
. - . . . . I - - 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 muétiple
benefits of higher ambition. Report for Coalition for Energy Savings.
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Examined options

Selected externalities

Positive externalities

Negative externalities

Option 0: Installation of natural
gas boiler

Environmental and health impacts from the avoided
consumption of the baseline fuels for heating
Macroeconomic impacts

Multiple benefits

e  Environmental and health impacts from
the consumed natural gas

Option 1: Interventions in the
building envelope

Environmental and health impacts from the avoided
consumption of the baseline fuels for heating and cooling
Macroeconomic impacts

Energy Security

Multiple benefits

Option 2: Installation of
aerothermal heat pumps

Environmental and health impacts from the avoided
consumption of the baseline fuels for heating and cooling
Macroeconomic impacts

Energy Security

Multiple benefits

e  Environmental and health impacts from
the increased electricity consumption
due to heat pump

Option 4: Installation of
biomass boiler

Environmental and health impacts from the avoided
consumption of the baseline fuels for heating and cooling
Macroeconomic impacts

Energy Security

Multiple benefits

e  Environmental and health impacts from
the consumed biomass

Option 5: Installation of PV
system for auto consumption

Environmental and health from the avoided consumption
of the electricity from the grid

e  Environmental and health impacts from
the construction and transportation of
the PV systems




eneﬁrsl'é 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)

10
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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
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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
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o
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
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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



enefirsté Sensitivity analysis for tertiary buildings

Examined scenarios Assumption .
Scenario 1 25% increase of heating oil price .
Scenario 2 10% decrease of heating oil price
Scenario 3 15% decrease of electricity price
Scenario 4 25% increase of investment costs
Scenario 5 20% reduction of COP and EER values for heat pumps
Sensitivity analysis - Financial CBA Sensitivity analysis - Economic CBA
2.0 6.0
1.8
4.0

1.6

. ) “ “““ “““ “ ““ ‘

. 1 | NI A A
o - ~N m n 1=} M~ o0 [<)] o - [=]
= 1.0 c c c c c c c c = = c

S S S S S S S S s g S
o B a B 2 3 B =3 -3 = = 2
0.8 = 20 o o o o o o o o 3 s o)
0.6
-4.0

0.4

- ‘ ‘l‘ b

0.0 I

L] ~ m < N o ™~ [+e] [4)] [=] i [=] -8.0
c c c c c c c c c - A c
S S S S S S S S S g g S
8 8 8 B 8 8 B 8 B s B B
o o o o o o o o o ) S o -10.0

HBasic M Scenariol MScenario2 MScenario3 MScenario4 M Scenario5 H Basic BScenariol MScenario2 MScenario3 MScenario4 M Scenario5



erleﬁrsl'(p 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

14



er]eﬁl'SI'G Main conclusions for the application of the (D

EE1lst principle in the heating and cooling plans ‘Q

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 I : :
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

15



EI]EﬁI'Sf o 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

16




EI]Eﬁ rsto 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

17
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https://eelst.eu/resources

/set-of-infographics-from-
plugging-energy-
efficiency-first-in-heating-
and-cooling-plans-why-
and-how-enefirst-

webinar/

Connecting the dots
for an integrated planning

Comprehensive \ B

Assessments L
(EED) National Building
Renovation Plans

[ (EPBD)

NECP

(overall planning = e/

whole energy
system)

In pra

National Building
Renovation Plans
(EPBD)

Comprehensive Assessments

Data on heating &
coaling in other
sectors (e.qg. industry)

Data on
the building stock

Data on energy : Data on supply
efficiency options sl options (e.q. district
(renovation packages) b heating, RES)

RES potentials
(RED)

Revise / complement the policy measures
to align the incentives / support
with the results of the assessment

Infographics

Assessment for national
heating and cooling plans

45 Overview of heating
and cooling

Heating and cooling
demand
-
Heating and cooling
supply

Heating and
cooling
maps

" What's the
»mum?

Forecast of trends
’ (future demand and supply)
it evolve?

£2) Objectives, Existing

Strategies and Policy
Measures

S\

Analysis of the economic
potential for efficiency in
heating and cooling

Using cost benefit analysis

Greek Pilot

/ How do available
case

_opﬁohs eompuo?v

Potential New
Strategies and Policy
Measures

‘Whatis
the new
phn?r 4

Plug EE1st in

To what extent are
energy efficiency
improvements
considered?

Are current policies
promoting the
most beneficial options
and aligned with
long-term goals?

Comparing with
demand-side options
assessed in the National
Building Renovation
Plans (or Cost Optimal
Studies) i

Considering multiple )
impacts in the scope
of analysis

How can the most
beneficial actions or
groups of actions be

18
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Welcome to the Enefirst+ Cost-Benefit Analysis Tool

The CBA tool compares “EE1sT” and “NoEFF” options to reveal the

enefirsto

added value of energy efficiency in local heating planning

Resources , )

( Erergy efficiency tolutiong | EE1sT]
= Demand-side options that reduce the enengy requined for the same

SETVICE OF Corwert it far maore eficently
Sranadl ard G ol - il
ratrefit perripd
atkagn
A

enefirsto %

Phug Erergy Eitickncy Fest in

- - B

-~
i

Mo-afficiency solutions | NOEFF]

= *Buminess-a-usual® cholces that keep bullding energy performance
essentially undranged, relying on le-for- ke system replacement.

b -

Making Informed
Decisions
A Practitioner’s Guide to

Capturing the EE1st Principle in
Cost-Benefit Analysis

|

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

Tool outputs and corresponding sheets

= Why: Shaw that retralit + heat purmips can deliver lower Lolal societal cost and impacts.

= Hew: For gach building segment, compare the least-cast EE1s option ve least-cost NoEN sptien under the
societal peripective {axternalitied in, transhars sul).

= Regult: Liletime net benafit (MPY), levelised heat codt (LOOH), eost-aflective usefulfinal erergy savings {%;
GWHh) - plus & chart ol which segmants delver the most valua,

Cost-Benefit Analysis

* Wy Private choices (owner-accupiers] alten divarge from Lhe sacial oplimurm due o Lases, Larills,
financing, and unpriced externalities.

*  How: Pick each segment’s privote least-cost option and compare 1o the socially aptirmal option

*  Result: Unrealised cost-effective savings {GWh) and Gap % showing where socially cost-efective

savings are nol realised privately.

Energy Efficiency Gap

& Policy

= Why: Align private incentives with societal value while keeping public budgets under contral,
* How: Use dliders for grants, carbon price, enargy surcharges, solt-loan rate buy-downs, nelwark-
tarill rebates; carmpute levels that flip choices and track lscal impact.

*  Repuli: Gap closed {5), reguired irdtrument level (£)

= Wy Some lackors matler bt sre hard e monetise —s.eturil.'r ol S.upplflnd 81|'0|'\dahi|il.'|'.

= How: Display energy security {impart exposune, price-volatility indicators] and energy poverty
e NDn-mu_rlery dashboards {tﬂ melrics alnn,gside oare CRA results.
support decisions) .

Resulis A balanced view that pairs CBA& with practical policy considerations lor local heating
plans,

#

Non-monetary effects

S mlindinT o0 SRant, SmANs catrlarions ana wabind Thi anrrnar 3 sivdtar and smooiiar oo axpanianea, i o ankiciar
nhaan aufioniiuy ool qoians Yo a0 aovent S chanee a8 anviime Sy clictig on Formedas 2 £ alcedation lpiians
A Aetamatic .
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! Thank you! o?

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