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enefirsto ..
Implementing EE1st in 3 points: ®

1) How the discussion is framed v’ overall approach to consider options
to meet energy & climate objectives

2) How options are assessed / v’ using a systemic approach with a
compared scope of analysis beyond energy prices
3) How the decision is made & v’ reversing the burden of proof

justified
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Recap: What is the Energy Efficiency First (EE1st) principle?

‘energy efficiency first' is a guiding principle for energy-related planning and policymaking that prioritises crnergy efficiency
Definition solutions—including not only end-use energy efficiency but also, notably, demand-side flexibility—over the expansion and
operation of energy supply infrastructure, provided these solutions result in greater net-benefits to society.

Energy efficiency solutions

Distributed Reduction of Substitution
generation needs of needs
Energy
Smart Frequency sufilelency
charging control Demand- ENERGY
side EFFICIENCY FIRST
Home energy flexibility principle
storage Demand- .
. Supply-side
e rei?): rces
Public Load resources
transport shiftin
2 = End-use ( }
Efficient S

construction

Efficient Building
machinery renovation

Efficient Heat recov. Heat Excess heat
appliances ventilation pumps recovery

Source: Mandel, Tim; Pato, Zsuzsanna (2024): Towards effective implementation of the energy efficiency first principle: a theory-based classification and analysis of policy
instruments. In Energy Research & Social Science 115, p. 103613. DOI: 10.1016/j.erss.2024.103613.
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mﬁ Croatian Pilot case

* Applying EE1st to a cost-benefit analysis (CBA) for the electricity
transmission grid

* What's the legal basis for the EE1st principle in transmission system?
» EU context: Article 27(2) of the Energy Efficiency Directive (EED)

» Croatian context: Articles 5(1), 5(2), and 5(3) of the Act on Energy Efficiency
(adopted by the Parliament on 15t December 2025)
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Implications on CBA practice for transmission system projects

1 Consider the full
range of energy

efficiency SOUENS Tyr.)e. of energy Transmission and distribution energy efficiency

efficiency
\dentify and evaluate all S e  Upgrading transmission lines to high-voltage DC (HVDC) to
potential efficiency reduce losses
measures across supply, Electricity e Implementing advanced transformers with lower core
distribution, and end- losses

use, including demand-

side flexibility, to fully e Digital grid technologies for real-time monitoring

leverage the EE1st (reducing losses and outages)
principle.
Case: existing 220 kV line Energy efficiency solutions (EE1sT) Ve No-efficiency solutions (NOEFF)
= Demand-side options ) = “Business-as-usual” choices

= 70 years old

] H i i ( N ( N
Rap(;dly !ncreaSIng HE Replacement of existing overhead lines Is there an alternative (only
production with new ones: topology measures considered)?

* Single line * Double, without new 400 kV
* High Temperature Low Sag (HTLS) * Double, with new 400 kV

. J - J
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Implications on CBA practice for transmission system projects &

e CBA results:

e HTLS revitalisation delivers a marginally positive result, with an NPV of +0.24 million EUR and an IRR of 4.85 %, but only
after more than 20 years of operation

* Both double-circuit alternatives produce negative NPVs (- 6.36 million EUR and - 0.59 million EUR, respectively) and
IRRs below the 4 % discount rate, making them economically unjustified

The only “efficiency-type” element considered was the reduction of transmission losses achieved by using HTLS
conductors. Grid reinforcement is not compared to demand flexibility - from a system security perspective, revitalization
is unavoidable. Non-wire solutions (e.g. DLR) play a role in determining the appropriate scale of reinforcement.
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Greek pilot case

* Integrating EE1st in comprehensive assessment on heating and cooling
* Conduction of CBA



e"IEﬁI‘SfG Objectives of the 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

10



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

11



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

12



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

13
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Italian pilot case o

* Focused on integrating the EE1st principle in Sustainable Energy
and Climate Action Plans (SECAPs)

* Detailed analysis of the former SECAP of the Metropolitan City of
Naples

14
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Key elements for effective SECAP design and implementation

Successful SECAPs combine

political ownership, administrative coordination, stakeholder engagement, and robust data analysis.

. A formal political commitment anchors the plan in local governance.

. A cross-departmental approach ensures climate action becomes an institutional mission.

. Structured engagement through enhancing legitimacy and co-creation.

. Strong analytical foundations (BEl and RVA) enable realistic and ambitious vision-setting.

. Implementation relies on clear responsibilities, financing strategies, KPls, and continuous monitoring.

Monitoring is positioned as an iterative process, ensuring adaptation, transparency, and long-term accountability.
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Main conclusion of the Italian Pilot case

&

o

The ltalian pilot scheme confirms that many municipalities already implicitly apply the EE1st approach (to some
extent), but lack the methodological clarity, indicators, and operational tools. 2 development in Italy of the

Key issues related to EE1st:

Energy efficiency actions already included in SECAPs, but...
... need to clarify the decision process for selecting the actions

Integration of local municipal plans and projects in the environmental and energy sectors can enrich
SECAP commitment and results

Difficulties to coordinate with the supply side of the electricity system (e.g. TSO, DSO)

Diversity of the municipalities (cf. in-house skills and capacities) = relevant to offer various types of
support


https://www.paes.enea.it/
https://www.paes.enea.it/
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Polish pilot case

* Overcoming barriers and a phased roadmap for residential Demand
Side Response (DSR) in Poland

e Current landscape & barriers
* Awareness deficit: Majority of Polish households never heard of DSR

* Trust and comfort barriers: Participation is hindered by fears of losing home
comfort

* Majority prefer simple incentives: Most users favour direct financial rewards

18
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Strategic roadmap implementation

* Phase 1: Foundational engagement
* Focus on building awareness through simple programs

* Phase 2: Market Liberalisation
* Introduce independent aggregators

* From commodity to Service
* Success requires bundling DSR with smart-home services

19



en.eﬁrstc, General conclusions / lessons learnt from the
set of pilot cases

v importance and challenges to connect the dots (both, for the energy
systems and the stakeholders)

v’ essential role of the NECPs in providing a common reference for
more sector-specific planning processes to align with

v EE1st in planning = iterative process:
* NECP first provides the general trajectory to align with

* Then more specific assessments or planning processes can provide new
data and perspectives to be used in the next update of the NECP



en eﬁrstc, General conclusions / lessons learnt from the J e
set of pilot cases ®

v’ Starting point for EE1st can be revising assessment methodologies
(notably scope and viewpoints considered)

v’ Data availability remains a prerequisite but does not impede to go
forward

v Assessments do not replace decision-making, but inform it

* EE1st = broadening the scope = enriching decision-making



enefirst@ General conclusions / lessons learnt from the J |
set of pilot cases o

v’ Holistic view of the energy system = complex at first sight, but operators
deal with this complexity anyway!

v’ Diversity in stakeholders’ capacities = technical assistance according to
the needs

v More difficult to involve small end-users = intermediaries = key role in
handling complexity (e.g. aggregators for demand-response)

v’ Policies = major role in guiding or constraining individual decisions
—> aligning decisions of individual investors with an overall trajectory



enefirste Take aways "

Key added values of EE1st:
(1) assessments that provide a broader picture

(2) discussing these results with a broader range of stakeholders

- not adding another layer of red tape

- promoting evidence-based and transparent policymaking for
sound and legitimate policies

23
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Website https:/fieecp.org/projects/enefirst-2/ https://eelst.eu

LinkedIn #EnefirstPlus
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