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EXECUTIVE SUMMARY

This report that can be used as a catalogue of 27 examples, sharing experience
and lessons learnt about the design & implementation, monitoring & verification, and
evaluation of energy efficiency policies, in the context of the Energy Efficiency
Directive (EU)2023/1791, and more specifically its energy savings obligation (now
Article 8, previously Article 7). Six key topics were selected following a stakeholder
survey and a review of existing resources and remaining gaps.

[chapter 1]
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[chapter 4] Verlflcatlon [chapter 3]
Using and updating Using measurements for
deemed savings in EEOS monitoring energy savings

The last chapter provides summaries of complementary resources developed in
ENSMOV Plus, about:

e Bottom-Up Modelling Analysis of Renovation Strategies in the Residential
Sectors of Greece and Croatia

e Assessing Multiple Impacts of energy efficiency policies

e Sustainable Cost-Effectiveness Assessment: Methodology for Energy
Transformation Support Programs in Poland

The ENSMOV Plus’ resources also include country factsheets, as well as a Zotero
library of references. All the examples and resources can be found on the online
platform: https://energysavingpolicies.eu

Moreover, the platform includes the proceedings of the online EU workshops
where each of the key topics were further discussed, including complementary
presentations by stakeholders.

Resources for an effective implementation of the EED energy savings obligation
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Introduction and overview of the
resources

Policy background: Member States’ energy savings obligation set in the
Energy Efficiency Directive

Previously Article 7 and now Article 8 of the EU Energy Efficiency Directive (EED,
now Directive (EU)2023/1791) set an energy savings obligation on Member
States, first for 2014-2020 and then for 10-year periods. Member States can achieve
the required amount of cumulative energy savings by implementing an Energy
Efficiency Obligation Scheme (EEOS) or other policy measures (called
‘Alternative measures’ in the context of the EED).

Article 8 EED is thus equivalent to setting energy savings targets at national level,
which is a key element of the EED, and more broadly of the European Union (EU)’s
Fit for 55 Package. This package included a recast of the EED with major changes
applying from 2024, and especially an increased ambition (for more details, see
Thomas et al. 2024).

The Commission’s assessment about the achievement of the 2020 energy
efficiency targets! showed a very mixed picture: 14 Member States met their
energy savings obligation for 2014-2020 (with over-achievements sometimes by
more than 50%), whereas ten other Member States did not meet their energy
savings obligation (with half of them missing their target by 25% or more). The
over-achievements show that doing more is feasible, whereas the under-
achievements highlight that not all policies are successful or delivering enough?.

Objectives and outputs of ENSMOV Plus about national energy efficiency
policies

Every country and stakeholder can learn from what has happened in other
countries, provided that experience is analysed and discussed. However, public
authorities and other implementing bodies have limited time and resources to
coordinate experience sharing between Member States and at EU level. The
experience of the ENSMOV project (2019-2022) has confirmed that national
authorities and market stakeholders welcome the opportunity to share experiences,
policy implementation challenges and solutions.

L EC (2022). 2022 report on the achievement of the 2020 energy efficiency targets. Report from the
Commission to the European Parliament and the Council, COM/2022/641 final.

2 For more details, see: Broc, J., Thomas, S., Exintaveloni, D.S., Oikonomou, V., Schlomann, B., Rohde,
C., Di Santo, D. (2024). Climbing a new hill: a review of Member States’ strategies to meet their energy
savings obligation for 2021-2030. Proceedings of the ECEEE 2024 Summer Study, paper 3-117-24.
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This is what ENSMOV and then ENSMOQOV Plus (December 2022 — November 2025)
have done: making state-of-the-art knowledge easy to find and acquire, and
providing a forum for public bodies and private stakeholders from all EU27
countries to exchange.

More specifically, ENSMQOV Plus provided Member States and stakeholders with
technical support in two main ways:

e Resources publicly available on the ENSMOV Plus’ online platform
[https://energysavingpolicies.eu/]

o Experience sharing activities, organised both at EU and national level (in
the partner countries3).

ENSMOV Plus covered the whole policy cycle, in line with the approach of Article 8
EED: policy design and implementation; monitoring and verification; policy
evaluation.

What you will find in this report: a compilation of the resources prepared
during the ENSMOV Plus’ project

In its first months, the project conducted a needs assessment for stakeholders to
indicate what topics and issues ENSMOV Plus should address in priority (see results
in Cin et al. 2024).

This was complemented by an inventory of tools and resources that can support the
implementation of the EED energy savings obligation, and more generally energy
efficiency policies. This inventory updated and complemented the one done in the
previous ENSMOV project?, focusing on the topics identified as priorities in the needs
assessment (for more details about this review and matching of existing tools
and resources with needs and gaps, see Vasilakou et al. 2024).

Based on the needs assessment and gap analysis, six key topics were selected,
two for each of the main parts of the policy cycle considered in ENSMOV Plus: policy
design and implementation, monitoring & verification, and policy evaluation.

For each of these topics, examples were analysed and summarized in harmonised
templates, providing hands-on experience sharing and lessons learned. Most
of these 27 examples are about national policies or practices, sometimes
complemented with examples at EU level or outside Europe.

The figure below provides an overview of the topics and related examples, and
thereby the structure of this report that can be used as a catalogue of examples.

3 Austria, Croatia, France, Greece, Hungary, Italy, Lithuania, Poland, Romania and Slovenia.
4 the reports and resources from the previous ENSMOV project can be found on the online platform:
https://energysavingpolicies.eu/materials/materials-from-the-ensmov-project/
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Figure 1. Overview of key topics addressed by ENSMOV Plus’ resources.

The six following chapters compile the examples prepared on each topic.

The last chapter provides summaries of complementary resources developed in
ENSMOQV Plus, about:

e Bottom-Up Modelling Analysis of Renovation Strategies in the Residential
Sectors of Greece and Croatia

e Assessing Multiple Impacts of energy efficiency policies

e Sustainable Cost-Effectiveness Assessment: Methodology for Energy
Transformation Support Programs in Poland

The ENSMOV Plus’ resources also include country factsheets, as well as a Zotero
library of references.

All the examples and resources can be found on the online platform:
https://energysavingpolicies.eu

The platform also includes the proceedings of the online EU workshops where
each of the key topics were further discussed, including complementary
presentations by stakeholders.

See also the complementary country summaries and summary report of main
lessons learned.
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1 Energy saving potentials: examples at
EU and national levels

Identifying new or untapped potentials for energy savings was among the topics
ranked with highest priority in the stakeholder survey done in 2023. The increase in
the amount of energy savings required by Article 8 EED for 2024-2030 has indeed
raised even more the interest in finding where to act.

The examples in the sections below provide summaries about studies done at EU or
national level to assess energy saving potentials in different end-use sectors, with
different approaches.

The summaries briefly remind the objectives and scope of the studies, the
methodology used, and the main results.

They also include a discussion about the eligibility of the identified potentials to
Article 8 EED.

List of the five examples about study assessing energy savings potentials:

e EU level: study done in 2021 by ICF, CE Delf and eclareon for the European
Commission (residential, commercial, industry and road transport ; for all 27
Member States)

e France (1): White certificate saving potential studies (all sectors)

e France (2): Study on how the white certificates scheme can help achieve energy
savings targets in the tertiary sector

e Greece: Analysis of the energy saving potentials in enterprises (industry, services
and agriculture)

e Lithuania: Survey of the energy consumption habits of Lithuania’s residents
(residential sector)

Assessing energy savings potentials is also a prerequisite to the implementation of
the Energy Efficiency First principle. An online workshop was therefore jointly
organised with the ENEFIRST+ project, about ‘Energy savings potentials for
policymaking: Examples in the context of the EED’.

In addition to an overview of the ENSMOV Plus’ examples, this workshop included
presentations about the example of the Danish Technology Catalogues, the
sEEnergies project and the EU-MORE project.

Resources for an effective implementation of the EED energy savings obligation
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1.1 Study for the European Commission on energy
saving potentials at national and European level
(2021)

Author: Rabia Cin and Jean-Sébastien Broc, IEECP

This study, published in February 2021, was commissioned by the European
Commission and contracted to a consortium led by ICF with CE Delft and eclareon.
The objective of this assessment was to analyse and quantitatively assess the
energy saving potential projected from 2020 to 2030, with a perspective to
2050, considering both technical and cost-effective Energy Saving Opportunities
(ESOs).

The outputs of this study were meant to provide technical information to EU and
national policymakers on additional potential measures which could support further
implementation of energy-saving potential at the EU and national levels. It was done
at the time the Commission was preparing the proposals part of the fit-for-55
package, increasing the EU energy and climate targets (including the energy
efficiency targets), in line with the umbrella revised objective to reduce EU’s GHG
emissions in 2030 by 55% compared to 1990 level (compared to the initial 2030
target of 40%).

The assessment was carried out across all 27 EU Member States (plus the UK),
and looked at the technical and economic potentials for final energy savings in
four sectors: residential, commercial, industry, and road transport. The
study breaks down the energy saving potentials across three further sub-levels as
Sector, Subsector, and End-use Categories (see table below).

Table 1. Level of assessment within each Member State

Sector Subsector End-use Categories
Residential e Single-Family e Space heating
e Multi-Family e Hot water heating
e Lighting
e Appliances
e Cooking
e Cooling
e Ventilation fans
Commercial e Wholesale & retail trade e Space heating*
e Private & public offices e Space cooling*
e Education e Water heating

Resources for an effective implementation of the EED energy savings obligation
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Health e Cooking
Hotels & Restaurants e Lighting
Other commercial e Refrigeration
e IT and multimedia
e Other equipment
Industry Chemicals & e Process heating
petrochemicals e Machine drives
Iron & Steel e HVAC
Petroleum refineries e Process specific
Food & Tobacco e Compressed system
Pulp & Paper e (Gas compressors
Non-metallic minerals e Process cooling
Machinery e Lighting
Non-ferrous metals e Other
Other industry
Road Passenger transport e Heavy goods vehicle
Transport** Freight transport e Light duty vehicle

Private cars
Public road transport

categories.

assessment.

*Ventilation-related energy end-use is assessed under space heating and space cooling

** Note that trams, metro, rail, and inland navigation are not included in the scope of this

The assessment was done with the ICF's Energy Saving Opportunity Assessment

Tool at the Member State level. This is a bottom-up energy accounting framework
to quantify both, technical and economic savings potentials across the respective
sectors/subsectors (see table above) within each Member State. The six main steps
of the assessment are explained below.

Step 1: Setting up Energy Saving Opportunities (ESOS).

An existing ESO database is set up to define all the relevant ESOs to be applied in
the assessment®.

For multiple ESOs applicable to a similar baseline technology (e.g. for heating
systems), a distribution factor is applied across the overlapping ESOs to quantify
the weighted average of energy savings from these multiple ESOs when replacing
the baseline technology. This avoids double counting energy savings with reference

> The parameters of each ESO are determined as ESO name, Sector, Sub-Sector(s), Energy carrier (fuel
type), Energy end-use category, ESO definition, Baseline technology, Capacity, ESO lifespan, Equivalent
annual energy savings, Applied cost, and ESO cost reduction over time.

9
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to the same baseline technology. Proportion of end-use factor defines the proportion
of energy savings that an ESO has on the baseline technology in consideration of

(i) the applicable end-use energy consumption represented by the baseline
technology in the subsector profile, and

(i)  the fuel mix ratio for the fuel type(s) associated with the baseline
category.

This enables the assessment to differentiate the energy saving potential according to
the applicable end-use consumption, and the energy savings for each fuel type
is accounted for separately.

The ESO uptake rates from the base year to 2050 are projected according to the
three following parameters/reference points:

o ESO existing penetration rate (%) defines the starting point at 2020, i.e. how
much of the ESO has already been implemented in the sector. The existing
market penetration rate takes into consideration the maturity of technology,
capital and operating expenditures, and complexity in the implementation and
operation of the specific ESOs.

e ESO market penetration rate by 2030 (%) specifies the projection of ESO
uptake by 2030 with reference to the existing penetration rate of the ESO.

o ESO market penetration rate by 2050 (%) specifies the projection of ESO
uptake by 2050 with reference to the ESO market penetration by 2030.

The assessment assumes a linear uptake trend across the three points, i.e. a linear
uptake trend from 2020-to-2030 and 2030-to-2050.

Step 2: Establishing Member State’s subsector end-use profile and energy-related
input data.

For each Member State, the energy-related input data are collected to establish its
country profile. The input data consists of Subsector end-user profiles, Primary fuel
tariff, Primary fuel conversion factor, Power Purchase Parity, and Member State
discount rates.

Step 3: Quantifying ESO technical saving potential.

The technical energy saving potential is the level of energy savings that could
be achieved if the baseline technology of energy-using equipment, products or
processes within the respective sectors were replaced with additional energy-saving
measures or higher technical efficiency ESOs by implementing the suite of ESOs
within the respective Programme at a pre-defined uptake rate.

10
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Step 4: Defining technical energy-saving Programmaes.

This assessment presents the technical and economic energy saving potential on a
Programmatic level. Programmes are defined as a group of relevant ESOs (as
defined in step 1) that could be applied to a similar sub-sector, energy end-use, and
fuel type. The resulting technical and economic energy saving potential is quantified
with reference to the application of these relevant aggregated ESOs under the
Programme.

Step 5: Quantifying Programme economic saving potential.

For each Programme setup (in step 4), an economic test for cost-effectiveness using
a Cost of Conserved Energy (CCE) methodology is conducted across all
associated ESOs within the Programme. CCE represents the lifetime cost of providing
an energy service using an efficient technology measure that otherwise would be
provided by an inefficient baseline technology. Programmes are deemed to be cost-
effective if their respective CCE is lower than the applicable fuel tariff
(e.g., electricity, gas, coal, etc) for the applicable sector of the given Programme.

Step 6: Member State sector BAU final energy demand projection (2020 — 2050).

Step 6 of the assessment defines the business-as-usual (BAU) final energy
demand baseline for each sector in each Member State from 2020-2050. It
provides the overall reference point for the projected technical and economic saving
potential in this assessment through to 2050, as carried out in steps 3 to 5. The BAU
projections are broken down to the subsector level by applying the outputs of step
2. All the technical and economic Programme savings are organised according to the
Member State’s subsector, fuel type and energy end-use.

Main data sources include:

e ICF’s Industrial Energy Efficiency Database (IEED)

e ICF's Demand Side Management (DSM) database

e Member States’ NECPs (National Energy and Climate Plans)

e Member States’ sources (technical literature, statistical database, journals,
etc.)

e Eurostat

e IEA

The study assesses both technical and economic energy-saving potentials. However,
socio-economic potential is absent in the assessment.

11
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1.1.3 Main results

Overall results

The decrease in final energy consumption is stronger over 2020-2030, reflecting a
high market penetration rate for most ESOs by 2030 (for both, economic and
technical saving potential). The slow down from 2030 on is related to the remaining
uptake potential for each ESO, reflecting a gradual decrease from 2030 to 2050.
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Figure 2. Projection of EU27 technical and economic final energy saving potential; Source: (Chan et al. 2021a,
figure 7)

Table 2. Overall results for EU27 in 2030 and 2050 for the technical and economic potential scenarios vs. the BAU
scenario.

Results for EU27 2030 2050
Final energy consumption - BAU scenario 887 870
(Mtoe/year)

Final energy consumption — Technical potential 687 584
scenario (Mtoe/year) (-23%) (-33%
Final energy consumption — Economic potential 749 654
scenario (Mtoe/year) (-15%) (-25%)
Technical energy saving potential (Mtoe/year) 200 286
Economic energy saving potential (Mtoe/year) 138 216

12
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Table 3. Breakdown of EU27 technical and economic final energy saving potential by 2030; Source: (Chan et al.
20213, table 8)

Member Technical % of total EU Economic % of total EU
State saving technical saving economic
potential by savings potential by savings
2030 (ktoe/year) 2030 (ktoe/year)
Germany 43,194.34 21.58% 36,900.79 26.76%
France 28,776.63 14.38% 18,633.40 13.52%
Italy 27,310.42 13.65% 17,747.41 12.87%
Spain 16,028.02 8.01% 10,270.61 7.45%
Poland 13,349.20 6.67% 5,849.48 4.24%
Netherlands 9,862.14 4.93% 7,481.35 5.43%
Belgium 8,056.77 4.03% 6,717.70 4.87%
Sweden 6,230.80 3.11% 5,577.35 4.05%
Austria 5,952.80 2.97% 4,561.92 3.31%
Romania 5,663.77 2.83% 2,220.72 1.61%
Czech 5,415.10 2.71% 2,472.97 1.79%
Republic
Finland 4,395.27 2.20% 3,578.03 2.60%
Hungary 4,243.56 2.12% 1,488.53 1.08%
Greece 3,307.38 1.65% 2,058.49 1.49%
Portugal 3,057.57 1.53% 2,227.01 1.62%
Denmark 2,900.32 1.45% 2,486.96 1.80%
Ireland 2,564.01 1.28% 1,987.01 1.44%
Slovakia 2,325.84 1.16% 1,403.68 1.02%
Bulgaria 1,945.87 0.97% 1,068.07 0.77%
Croatia 1,457.85 0.73% 727.73 0.53%
Slovenia 861.32 0.43% 537.82 0.39%
Luxembourg 914.70 0.46% 701.72 0.51%
Lithuania 909.47 0.45% 523.73 0.38%
Latvia 637.80 0.32% 282.72 0.21%
Estonia 494.07 0.25% 219.05 0.16%
Cyprus 218.11 0.11% 105.63 0.08%
Malta 76.40 0.04% 39.86 0.03%

When looking at the distribution of the economic potentials among the four end-use
sectors analysed in the study, industry would bring the largest share of energy
savings until 2030, then the residential sector becomes progressively the largest
source of savings until 2050 (see figure below). One possible reason is that ESOs
in industry tend to be more cost-effective than in other sectors, and would then be
implemented first. The study indeed found that the technical and economic
potentials in industry were very close.
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Figure 3. EU level economic final energy saving potential across 4 sectors.

Sector and Subsector Level Results

o Residential sector

By 2030, EU residential sector has a technical saving potential of 33% (savings of 77
Mtoe/year), and an economic saving potential of 15% (savings of 36 Mtoe/year).
The distribution of the potentials per end-use is in line with their hierarchy in
dwellings’ energy consumption:

v" ESOs on space heating represent about 52%o of the savings in dwellings, with
building structural improvements bringing 28% (corresponding to packages
for deep renovations)

v' 429 of the savings come from appliances/equipment/fixtures (including
wastewater heat recovery system, low-flow shower heads, thermal curtains, solar
heating system, improved hot water system insulation, higher efficiency heating
appliances).

v Conservative assumptions were used about energy savings from behavioural
measures (i.e. potential smaller than 5%).

The whole technical potential is cost-effective (i.e. equal to the economic potential)

for ESOs related to lighting, household appliances, cooking and cooling. Whereas

only two thirds of the technical potential related to space heating (building

insulation, heating systems and ventilation) met the criteria for the economic

potential by 2030.

14
Resources for an effective implementation of the EED energy savings obligation



ENSMOV...

e Commercial sector

By 2030, EU commercial sector has a technical saving potential of 23% (savings of
30 Mtoe/year), and an economic saving potential of 16% (savings of 20 Mtoe/year).

v

v

Over 21% of the potential comes from ESOs on lighting system (higher
efficiency lighting/fixtures and better lighting controls)

Over 19% of the potential comes from ESOs on HVAC (Heating, Ventilation and
Air Conditioning), including higher efficiency heat pumps and boilers, ventilation
systems with heat recovery, economisers for heating equipment and
destratification fans.

About 149% of the potential comes from structural improvement on
buildings (including more stringent building standards/codes, higher
performance glazing and building insulation).

Another 14% comes from ESOs on water heating (including higher efficiency
faucet aerators, improved insulation of water piping, improved hot water
circulation pump controls, low-flow shower heads and solar water preheating).
About 9% comes from better building control systems (including building
recommissioning, advanced building control system, adaptive thermostats and
improved computer managed equipment).

Looking at the distribution of the technical potential per sub-sector, the highest
share (34%) comes from wholesale & retail trade, followed by private and public
offices (18%), education (15%), healthcare (10%) and hotels & restaurant (9%).

e Industry

By 2030, EU industrial sector has a technical potential of 24.4% (savings of 67
Mtoe/year), very close to the economic potential of 23.5% (savings of 64.7
Mtoe/year).

v

Over 70% of the potential comes from ESOs on process heating, of which
around 33% related to improvement of process heating control system.
(including with flue gas monitoring system, advanced control system for process
heating, boiler load management, waste heat recovery, premium efficiency
burners, combustion air preheating, improvement of heating system insulation,
combustion optimization and improved preventive maintenance).

Over 15% of the potential comes from ESOs on motor systems (including
application of premium efficiency motors, demand-controlled ventilation,
optimisation of ventilation system, control system optimization and premium
efficiency speed drives).

The economic potential equals the technical potential for ESOs on lighting and
refrigeration. The main difference between technical and economic potentials is
found in the ESOs on space heating (as building insulation is usually less cost-
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effective), and for ESOs on IT and multimedia (that anyway represent much smaller
energy savings).

Looking at the distribution of the potential per sub-sector, the highest shares of
technical final energy saving potential are similar for the most energy-intensive
industries: Chemical & Petrochemicals (15%), iron & steel (14%) and petroleum
refineries (13%). Next come food & drink (10%), pulp & paper (10%), non-metallic
mineral (9%) and machinery (6%).

The authors remind that decarbonisation measures (e.g. electrification of heat, fuel
switching to low carbon sources) were not considered in this study that was focused
on measures that primarily aim at savings final energy.

e Road Transport

By 2030, EU27 road transport sector has a technical saving potential of 10.5%, (i.e.
savings of 26 Mtoe/year), and an economic saving potential of 6.5% (i.e. 16
Mtoe/year).

v' Over 66% of the potential comes from improvement in vehicle efficiency for
passenger transport.

v" About 20% comes from efficiency improvements of heavy goods vehicles.

v" About 10% comes from efficiency improvements of light duty vehicles.

The authors remind that the study focused on ESOs related to increasing energy
efficiency of vehicles and tyres. Other measures such as modal shift and eco-driving
could not be quantified within this study.

Complementary results per sub-sector and end-use are summarized in tables at the
end of this document.

The Annex report (Chan et al. 2021b) provides detailed results per Member State.

The study was not meant to review or assess the current policies in place. The
assessment looked at the current market trends. The results on the potentials were
then used to draw technical and policy recommendations per sector, and even
sub-sector, end-use or type of ESO. Part of these recommendations is summarised
here. More details can be found in (Chan et al. 2021a).
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For the residential sector:

The technical recommendations emphasise the following potentials:

Efficient heat pumps should play a key role, due to their high efficiency
compared to boilers and their contribution to decarbonise heating in buildings.
Heat pumps would bring savings of more than 9 Mtoe/year in 2030.

The potential for replacing non-efficient heating systems is significant as
heating systems tend to be used beyond their conventional lifetime, therefore the
average efficiency of the stock of boilers remains low compared to the efficiency
of condensing boilers or heat pumps (the same applies to appliances).

Further improvements in new dwellings (by 20 to 30% compared to
previous standards) can also bring large amounts of energy savings (about 11
Mtoe/year in 2030).

Energy savings in domestic hot water should not be neglected (including
for washing machine and dishwasher), due to the high potential for technical
ESOs (about 8 Mtoe/year in 2030, but less cost-effective due to shorter lifetime
than ESOs on space heating). Low-cost actions (e.g. low-flow showerheads
and faucet aerators) and behaviours (e.g. choices for washing cycles) could
also bring significant savings (up to 9 Mtoe/year at EU level).

Solar hot water systems can also bring significant savings (about 3 Mtoe/year
in 2030).

Wastewater heat recovery systems could bring further 4.5 Mtoe/year in
2030, due a low market penetration rate by the time of the study.

The policy recommendations emphasise the following:

v Long-term renovation strategies should address non-technical barriers to

deep renovation, also considering that most renovations are triggered by non-
energy needs (cf. need to embed energy performance in ‘mainstream’
renovation). Owners’ funding capacities should be considered for all segments
of the building stock. The supply-side of renovations should not be
neglected: support is needed to further disseminate cost-effective and less
intrusive deep renovation solutions.

Measures are needed to support the supply chain for solar thermal
systems (e.g. R&D support) and heat pumps (e.g. capacity building for
installers).

Empowering consumers starts with ensuring they have accurate information,
on their energy consumption (cf. stronger enforcement of EED provisions on
metering and billing) and about energy savings opportunities (e.qg.
trustworthy and simplified information about building renovations, enabling like-
for-like comparisons about appliances). Consumer trust is another essential
point, related to robust accreditation systems for installers.
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v

The deployment of smart meters could deliver its full benefits if these were
more widely showcased, and that data security is clearly ensured.

For Commercial Sector:

The technical recommendations emphasise the following potentials:

Building renovation is essential to achieve the energy saving potentials in
space heating and hot water end-uses, representing 4 Mtoe/year in 2030 if all
buildings would be renovated (half with 40% gains, and half with 25% gains).
An upgrade of existing air-source heat pumps to high-efficiency units could
deliver savings of 3 Mtoe/year in 2030.

Despite LED lighting and control sensors being already commonly applied,
further energy savings are still possible, with a potential of 3 Mtoe/year in 2030.
Likewise, efficient high bay lighting is common in most of the sector, further
energy savings in this field could bring 2.5 Mtoe/year in 2030.

Regular building recommissioning is a cost-effective way to ensure an
optimal technical performance of the building operation, considering changers
over time in building usage and energy requirements (potential of 2 Mtoe/year in
2030).

Advanced Building Automation and Control Systems (BACS) are seen as
a major step towards enabling smart building capabilities. An increased
implementation of advanced BACS in commercial buildings could bring further
savings of 1.5 Mtoe/year in 2030.

The policy recommendations emphasise the following:

v

Active monitoring and enforcement actions about EPBD provisions on
Technical Building Systems (former Articles 8, 14 and 15; now Articles 13, 23
and 24) could be related to recommissioning practices.

EPBD provisions on smart readiness in buildings (former Article 8 now Article
15) are meant to enabling and transitioning to nZEB and smart buildings,
especially for new buildings. Showcasing good practices in this field could support
the uptake of smart solutions, emphasising the role of buildings in Demand-Side
Management and flexibility, and thereby for the deployment of distributed energy
generation and zero emission vehicles.

The deployment of BACS represents a major opportunity to collect and use data
about actual performance of buildings. However, this raises issues in terms of
data sharing and security: a clear framework for data management is
needed for an effective data utilisation (as now mentioned in Annex IV of the
new EPBD).

Further synergies between the EED and the EPBD could be encouraged by
linking the EED provisions on energy management and audits (now Article 11 of
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the new EED) and EPBD provisions on Technical Building Systems (now Articles
13, 23 and 24 of the new EPBD).

For Industrial Sector:

The technical recommendations emphasise the following potentials:

Further emphasis on Energy Management Systems (EnMS) is needed to
realise the potential within energy-intensive industries (which is now supported
by the new provisions in Article 11 of the new EED). More generally, the
effectiveness of ENMS depends on whether its implementation succeeds in
driving energy performance improvements.

Consequently, dedicated resources/experts® are required to ensure that
there is real and credible expertise involved in managing the EnMS, beyond
ticking the boxes of ISO 50001.

Submetering of significant energy end-uses or processes is essential to improve
energy management and the identification and implementation of ESOs and
monitor their benefits, thereby demonstrating the related business cases.

The policy recommendations emphasise the following:

v Former Article 8 of EED2012 could incentivise the industry to set its own

energy performance improvement targets. This has been partly addressed
with the new provisions of Article 11 in the new EED, setting requirements for
energy-intensive companies.

Supporting EnMS with high-impact schemes, such as financial assistance in
EnMS certification, provision of EnMS experts and practitioners, providing EnMS
implementation tools, EnMS peer-to-peer networks, recognition programmes on
energy performance improvement.

Financial incentives for energy saving or energy performance
improvement achievements can support an effective implementation of EnMS
or of recommendations from energy audits. Similarly, incentives can support the
development and implementation of technologies that can contribute to both
objectives of reducing energy consumption and GHG emissions.

Sector-specific roadmaps should be considered to anticipate the risks of
carbon lock in and facilitate the transition of long-term assets to carbon neutral
options.

6 About this, the authors mentioned the development of an internationally applicable EnMS practitioner
recognition under the Global Superior Energy Performance Partnership programme, evolving into the
Certified Practitioner in Energy Management Systems program: https://ienmp.org/certifications/cp-
enms
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For Road Transport Sector:
The technical recommendations emphasise the following potentials:

e About vehicle efficiency, further improvements are possible for passenger cars
for example by improving aerodynamics, motor efficiency or light-weighting. For
light duty and heavy goods vehicles, improvements can be made for example
with mass reduction, auxiliary systems (LED lighting, AC efficiency, cooling fan),
transmission efficiency and advanced driver assistance systems.

The policy recommendations emphasise the following:

v" EU emission standards for vehicles are the major EU policy on vehicle
efficiency, and should consider the difference between emission reductions as
expected from standard tests and actual emission levels. This supports more
ambitious standards, as adopted in 2023 for new cars and vans, and more
recently in May 2024 for Heavy-duty vehicles.

The potentials have been assessed against a business-as-usual scenario. When
specifying the baseline technologies, this scenario takes into account, whenever
possible, the minimum energy performance standards set in ecodesign regulations or
the EU emission standards for vehicles in force at the time of the study.

Further energy savings from ESOs covered by EU regulations or standards could be
eligible to Article 8 EED, when coming from early replacement of technologies or
equipment. As study looked at current market penetration rates, the authors
stressed examples of technologies that are kept in use longer than conventional
lifetimes (e.g. heating systems).

Another indicator is when economic potential equals technical potential, which may
mean that these ESOs may have a lower additionality (in the sense of Annex V EED).
However, the study also commented that despite some technologies being already
common in some sectors, further energy saving potential from these technologies
remain untapped (e.g. about lighting in commercial buildings). Studies could then
investigate the types of situations (e.g. sub-sectors, company size) where such
potential remains untapped, and where policy support would be needed. Which
could justify the additionality of energy savings from such targeted policy measures.

More specifically, about road transport, as the study focused on efficiency in vehicles
and tyres, most of these potentials would be out of the Article 8 EED scope, as
already covered by the EU emission standards for vehicles and ecodesign regulations
for tyres.

The report also includes action types related to fossil fuel technologies that will no
longer be eligible to Article 8 EED with the related provisions in Annex V EED.
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At the opposite, energy savings potentials related to improvement of building
envelope are fully eligible.

1.1.6 Further references

Chan, Y., Heer, P., Strug, P., Onuzo, D., Menge, J., Kampman, B., and M. t Hoen
(2021a). Technical assistance services to assess the energy saving potentials at

national and European level: Summary of EU results. Study by ICF, CE Delft,

eclareon for the European Commission, February 2021.

Chan, Y., Heer, P., Strug, P., Onuzo, D., Pemble, L., and J. Menge (2021b).
Technical assistance services to assess the energy saving potentials at national and

European level: Member State Annex Report. Study by ICF, CE Delft, eclareon for

the European Commission, February 2021.

The main report has been slightly updated in 2023 (only minor updates, no change
in the results and main recommendations).

1.1.7 Complementary results

Table 4. 2030 final energy saving potential broken down by subsectors.

Technical Economic How much of the
Energy Energy technical energy-
Sector Subsector Saving Saving . . g\_{
. . saving potential is
Potential Potential economical? (%)
(ktoe) (ktoe) )
Wholesale & Retail 10,102 7,938 79
Trade
Prl\(ate and Public 5381 2143 40
Offices
Commercial | Education 4,486 3,401 76
Other Commercial | 4,162 2,628 63
Health 3,047 2,217 73
neEE &1, 778 2,048 74
Restaurants
Chemicals ——and | 7oq 9,851 93
Petrochemicals
Iron and Steel 9,802 9,210 94
Petroleum 8,859 8,783 99
Industry refineries
Paper, Pulp and | ; )5 6,878 98
Print
Food and Tobacco | 6,522 6,477 99
Non-Metallic 5,886 5,439 92
Minerals
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Machinery 4,175 4,114 98
Non-ferrous Metals | 2,512 2,439 97
Other industries 11,615 11,508 99

Table 5. 2030 final energy saving potential broken down by end-use categories.

How much of

Technical Economic .
the technical
Energy Energy .
End-use . . energy-saving
Sector Categories Saving Saving otential is
9 Potential Potential :conomical7
(ktoe) (ktoe) (%)
Space heating 40,187 26,698 66
Hot water heating | 32,564 5,656 17
Lighting 2,645 2,645 100
Residential | Appliances 1,557 1,504 68
Cooking 81 81 100
Cooling 78 75 96
Cooling Fans and 5 0 0
pumps
Space Heating 12,861 5,501 43
Water Heating 6,575 4,822 73
Lighting 6,546 6,546 100
Commercial | Refrigeration 2,104 2,104 100
Space Cooling 965 861 89
Cooking 516 391 76
IT & Multimedia 321 86 27
Other Equipment 68 63 93
Process Heating 45,719 45,719 100
Machine Drives 12,717 12,717 100
HVAC 3,963 3,963 100
Process Specific 1,874 110 0.6
Industrial
Sl 1,131 1,131 100
System
Other 531 0 0
Lighting 462 462 100
Gas Compressors | 303 303 100
Process Cooling 294 294 100
Private Cars 14,531 5,602 38
Road Heavy Goods
Transport Vehicles 6,517 6,029 2
Light Duty Vehicles | 4,313 3,750 87
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Public Road
Transport

726 726 100

Besides the main analysis, the study also touches upon energy efficiency in data
centres in the annex section and summarizes opportunities and best practices. In
addition, there is an energy-saving potential for the heat pumps (residential) section
in the annex for specifically quantifying the additional energy-saving potential
through the application of heat pumps in the residential sector.

Table 6. Summary of additional energy saving potential through heat pumps for the residential sector

Member State Technical Potential Saving | % of total EU
by 2030 (ktoe/year) savings

Austria 274.69 2.98
Belgium 454.32 4.93
Bulgaria 43.22 0.47
Croatia 78.67 0.85
Cyprus 3.49 0.04
Czech Republic 354.32 3.85
Denmark 236.72 2.57
Estonia 38.69 0.42
Finland 232.49 2.52
France 1,079.64 11.72
Germany 2,380.84 25.84
Greece 76.86 0.83
Hungary 343.70 3.73
Ireland 134.17 1.46
Italy 753.74 8.18
Latvia 40.19 0.44
Lithuania 62.32 0.68
Luxembourg 31.70 0.34
Malta 0.42 0.00
Netherlands 374.65 4.07
Poland 1,258.50 13.66
Portugal 18.21 0.20
Romania 348.17 3.78
Slovakia 102.33 1.11
Slovenia 3241 0.35
Spain 221.47 2.40
Sweden 237.96 2.58
Grand Total 9,213.87 100.00
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1.2White certificate saving potential studies in
France

Author: Solenne Toum, ATEE

The French Energy Code (L221-1) requires ADEME’ to carry out an energy potential
study before each new obligation period of the white certificates scheme?®. This
is an official mission entrusted to ADEME by the Ministry of Energy Transition. The
potential study is a decision-making tool used by the ministry for setting the energy
savings target for the scheme at the beginning of each obligation period.

The study is commissioned and supervised by ADEME and carried out by a
consultancy. In 2020, it was contracted to I-Care. I-Care had already carried out the
2016 and 2019 savings potential studies for ADEME, this ensures that the
methodology and the result stayed consistent between the different studies. This
study was a revision of the 2019 one, which was intended to help with the
preparation of the 5™ obligation period (2022-2025).

This study was then updated in 2022 for the residential and tertiary building sectors
to include the influence of the following trends: reduction in “boost incentives™,
Covid-19 and the many downward revisions of deemed energy savings for
standardized actions in the building sectors, which are defined in standardized action
sheets.

The scope of the 2022 study (summarized in this example) is:

e Sectors: residential buildings; tertiary buildings.

e Geographical scope: mainland France (including Corsica) and French
overseas departments and territories.

e Type of actions: Standardised actions in the catalogue of the white
certificates scheme, as of 2022.

¢ Type of beneficiaries: low-income households (based on the threshold used
to distinguish ‘energy poverty’ white certificates'?) and other households.

7 The French Agency for Ecological Transition

8 Obligation periods are usually set for 3 to 5 years.

% Bonus included in the terms of application of the CEE (French WC) system allowing financial incentives
for certain energy saving actions (These energy savings are not euro-compatible).

10 The French scheme includes a sub-obligation aimed at tackling energy poverty: obligated parties
have to achieve an amount of energy savings among low-income households (with income thresholds
set according to the household composition and location).

24
Resources for an effective implementation of the EED energy savings obligation



ENSMOV...

The study is mainly focussed on the “white certificate savings potential” (in
TWhamac!t), i.e. the quantity of energy that would be saved by extrapolating market
trends or the rate of White Certificates deliveries observed in the past, and
considering the sources of energy savings related to each type of standardized
actions included in the catalogue of the scheme.

This savings potential can be compared to the “technical savings potential”
which is the energy savings still achievable given the technical characteristics of the
current building stock (through renovation or changes in lifestyles), without
considering any economic or social constraints.

The study takes two approaches. In both methods, the initial state (baseline) is the
current one. For each sector, it features 3 scenarios: low, medium and high savings
potential achievable. According to ADEME, the medium scenario is the most realistic.

o Market approach: the potential is the market for energy renovation of
buildings. In this approach, a large amount of existing market studies from
market actors and professionals was gathered. Based on sales volume growth
forecasts, 3 scenarios were developed for each type of standardized action.
The credibility of these scenarios was then validated with experts of the field.

Some sales forecasts were deemed too ambitious. In order to smooth them
out, the results were then cross-referenced with forecasts based on studies
on energy renovation of buildings which provided the historical rate of works
actually carried out each year.

o EMMY!2 approach: This method consists of extrapolating the historical rate
of issuance of White Certificates (observed over the 2018-2021 period,
extracted from the EMMY database, in gross volumes) to the 5™ period and
then to 2030, according to three scenarios of evolution.

For the residential building sector, the market approach was used as a priority due
to the availability of market data. The EMMY approach was used in a second step in
order to draw up a comparative analysis between the two approaches and verify the
relevance of the results.

For the tertiary building sector, only the EMMY approach was used due to a lack of
data on the energy renovation market in tertiary buildings.

11 The unit of the white certificates are multiples of kWhcumac (so the overall target is in TWheumac , i.e.
in billions of kWhcumac). This unit corresponds to lifetime-cumulated energy savings with a discount rate
of 4%/year (as the white certificates are issued all at once when the action is approved by the public
authority).

12 National Register of the white certificates (WhC): platform allowing actors in the WhC scheme to
submit their files to get WhC, and to trade them on the secondary market.
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The estimated energy savings potential (in terms of white certificates) in the building
sector for the 5% period of obligation (2022-2025) is:

e 934 TWhcumac for the low scenario,
e 1,029 TWhecumac for the medium scenario and
e 1,128 TWhcumac for the high scenario.

This energy savings potential is lower than the target for the 5% period (1770
TWhemac). However, the following should be considered:

¢ White certificates can be obtained in all end-use sectors. Buildings still
represented the largest share of white certificates in 2018-2021 (~75%). But
the shares in other end-use sectors are also significant.

e White certificates can also be obtained by funding accompanying programmes
(selected through calls for programmes organised by the ministry). The share
of white certificates from accompanying programmes is capped for each
obligation period (the maximum amount for programmes has been set at 357
TWhcumac for 2022-2025).

e The scheme makes also use of bonuses to prioritize some action types in line
with policy priorities of the ministry (the volume of certificates from these
bonuses cannot exceed 25% of the total volume of certificates issued during
this period).

The results from the 2022 study were found by extrapolating market trends, and not
by analysing the technical potential for energy savings still present in the building
stock, which is much greater. The difference between the technical potential and the
market potential means that changes are necessary to exploit the technical potential
available.

In any case, the results show that the target set for 2022-2025 is ambitious and has
required obligated parties and other market players to boost their previous
programmes or develop new ones.

The study also points out the types of energy saving actions it considers the most
important to implement by 2030:

For residential buildings: For tertiary buildings:
e attic or roof insulation e insulation of a hydraulic heating or
e Heat pump hot sanitary water network
e insulation of a hydraulic heating or e floor insulation
hot water network e regulation system on a cold
o wall insulation production unit allowing to have a
high floating pressure
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e heat recovery on cold production
unit
e insulation of coves or roofs

This reflects current market trends (orientation towards heat pumps and insulation).
However, we cannot deduce that these actions would represent the greatest
technical potential for energy savings. Indeed, the performance linked to carrying
works in the optimal order (e.g. tackling insulation before replacing the heat system)
is not considered in the white certificates sheets at the present time. Even if the
scheme has recently tried different ways to promote deep renovations.

As mentioned before, the study mainly focusses on the savings potential achievable
with existing standardised action sheets within the French white certificate scheme.
Therefore, the whole potential estimated in the study is already covered by the
scheme (sometimes together with other policies'?). However, it also means that it
may exist untapped potential that is not addressed in the study. Indeed, there are
energy savings potentials in the building sector that have not yet been tapped by the
white certificates scheme. For example:

e Energy savings on uses that are not included in the standardised actions (e.g.
the ones currently targeted by specific actions!#, which are individually
assessed by the ministry)

e Speeding up the rate of building renovation to exceed what is modelled in this
study.

e A much higher unit performance level for renovations than that modelled in
this study (i.e. with the promotion of deep renovations).

In the light of this analysis, the following changes could be envisaged:

e The study of a strategy to ramp up of "low-energy building" renovation® in
the white certificates scheme (creation of a "First step towards low-energy
building" standardised action sheet, in parallel with ramping up of deep
renovations).

13 Tt is possible to cumulate white certificates with some of the public incentives. Especially for building
renovations, the main public incentives ( ‘MaPrimeRenov’ grants, and the eco-loan with 0-interest rate).
14 Specific operations are mostly done in the industry sector

15 This would be equivalent to a renovation up to nearly Zero Energy Buildings, as defined in the
previous Energy Performance of Buildings Directive (EPBD), and would be close to a ‘deep renovation’
as defined in the new EPBD (EU)2024/1275.
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e A detailed evaluation of actual energy savings for the main action types at
regular intervals, in order to correlate them with the estimated energy savings
(deemed savings) set in the factsheets of the standardised actions.

e Exploring new sources of savings (e.g. insulation and regulation of domestic
hot water tanks), and optimising existing equipment (e.g. de-silting, advanced
regulation, etc.).

For the white certificates scheme, energy savings are calculated considering the
principle of additionality. The baseline situation in the real estate stock for actions
pertaining to insulation or machine regulation and the market (or minimum energy
performance requirements set in ecodesign regulations) for all other actions
(including heating systems). More generally, the rules of the scheme are designed to
comply with the requirements of the EED.

As the study especially focusses on energy saving potential achievable with white
certificates, all savings considered are eligible to Article 8 EED.

However, there are currently in the catalogue some action types related to fossil fuel
technology such as individual and collective high-performance gas boiler. As these
energy savings will no longer be eligible due the EED recast, the abrogation of these
sheets is under discussion between the Ministry of the energy transition and the
stakeholders.

ADEME (2020). Actualisation de I'étude gisement des certificats d'économie
d'énergie 2021-2030 [Update of the study of white certificates potentials for 2021-
2030]. Study by I Care & Consult for ADEME, January 2020.

An interview was held with Gregory Chedin, the coordinator about the white
certificates scheme on the side of ADEME (French Energy agency). As part of his
missions, he has been supervising the successive white certificates potential studies.

¢ To what extent do the white certificates potential studies contribute
to the development of energy efficiency policies in France?

ADEME supports the white certificates scheme by carrying out 3 energy saving
potential scenarios, the median of which is considered the most realistic.

This study supports decision-making for the development of policies, in particular for
the definition of the targets at the beginning of the period: “it is its vocation”.
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¢ Has the study been revised?

The study was first carried out in 2019 in all sectors to prepare for the 5t period of
the white certificates scheme. In 2022, the ministry asked ADEME to update the
study by taking into account the following elements: boost incentives (“coups de
pouce”), covid impacts, downward revisions of the deliverance of white certificates.
This review focused on the buildings sector.

e Deviation from obligation?

The 3100 TWhemac required for the 5% Period of obligation correspond to the high
scenario of the original study®. The current obligation exceeds the high scenario of
the updated study.

¢ What is the market approach used in the study?

EMMY (the white certificates register) is chosen as a starting point. It is then
adjusted taking into account all existing market studies among manufacturers and
professionals. Sales volume growth forecasts help determine potentials.

3 scenarios are collected and validated by experts for each field (where there are
markets). The results are then cross-referenced with energy renovation studies (rate
of work carried out per year).

Another methodology is based on the objectives of the tertiary decree!’, and the
results obtained are approximately the same.

e Why is it controversial?

The study was initially carried out without taking into account the cost of the white
certificates. However, the white certificates are based on fluctuating prices and there
is no elasticity of the production of the white certificates with respect to the price of
the white certificates.

In addition, ADEME has no data on the amount of bonuses paid.

e Is a similar approach and methodology used for deposit studies in
other sectors?

In other sectors, the methodologies used are quite different, in industry for example,
we base ourselves on the technology penetration rate to determine the untapped
potentials.

16 The study presented in section 1.1.3 is and update of the original study on the building segment

17 Obligation for all tertiary buildings with an installed hpv power greater than 70KW to achieve targets
of reduction in final energy consumption by given milestone years (2030, 2040 and 2050)
https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/measures/4451
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1.3 Study on how the white certificates scheme can
help achieve energy savings targets in the
tertiary sector in France

Author: Solenne Toum, ATEE

ATEE and ADEME have mandated the consultancy Julhiet Sterwen and its partners
(LLC Avocats and Pouget Consultants) to study how the white certificates scheme
(CEE - ‘Certificats d'Economies d’Energie”)!® can help achieve the Tertiary Eco-
Energy objectives (EET — ‘Eco Energie Tertiaire”).

EET is an obligation set by decree in 2019%°, on entities that occupy tertiary
buildings with a total area of 1,000 m2 (including public buildings). These entities
must report annually their energy consumption and achieve targets to reduce
their energy consumption by 40% in 2030, 50% in 2040 and 60% in 2050
(compared to 2010). A few categories of buildings are exempted (e.g. places of
worship, buildings used for defence or strategic purposes). It is estimated that the
obligation applies to close to 80% of the stock of tertiary buildings stock, i.e. close to
a billion m2 representing about one third of the energy consumption in all
buildings in France?.

The objectives of the study done from May to November 2023 included:

e an analysis of the French and European regulatory framework for tertiary
buildings

e an inventory of financing means for investments in tertiary buildings

e a description of the barriers to achieving the EET objectives through
interviews with solution providers and representatives of the tertiary sub-
sectors analysed in the study (Trade, Health, Offices & Administrations,
Education)

18 France implements an Energy Efficiency Obligation Scheme (EEOS) including white certificates (called
CEE) since 2006. The CEE scheme has been the single policy measure reported by France to comply
with its energy savings obligation set in the Energy Efficiency Directive (EED, previously article 7, now
article 8).

19 Decree n°2019-771 of 23 July 2019 on obligations to take action to reduce final energy consumption
in tertiary buildings. (This decree implements Article 175 of the Law n°2018-1021 of 23 November
2018 on the evolution of housing, planning and digital economy.)

20 For more details about EET, see its page on the ministry website (in French):
https://www.ecologie.gouv.fr/eco-energie-tertiaire-eet  Or the description of the measure in the MURE
database (in English): https://www.measures.odyssee-mure.eu/energy-efficiency-policies-
database.html#/measures/4451
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e A study of the annual technical potential for white certificates and

energy savings, by sub-sector (in TWheumac?! / year and

TWh / year)

e The creation of a merit order for standardized actions (in the CEE
catalogue) classifying them according to the amounts of financial incentives

needed?? and giving the potential (for each action type) o

n the abscissa.

This synthesis is focused on the assessment of the technical potential for energy

savings in tertiary buildings.

1.3.2 Assessment method

The diagram below describes the methodology used to assess the technical

potential in each sub-sector analysed in the study.

Description
)
Geographical allocation ™7
~ of tenants to each
2 building
Floor area of

the segment @ -

s 2 @
(million of m?) Calculation of the floor o @

(7 area occupied by each "/ @
Potential on tenant @

segment #1 @

(TWhry) ® _ .
® Selection ?:f a group of '..tEE\: Ly coieats &;‘
Total Technical Technically standardized actions o/ DN NS
potential (TWhty) e doable savings @ w
(kWh/m2/y) o B
. Assessment of the mean g X ' &:”H»*f&‘u_‘r
Potential on savings of each action ) o u . S
segment #2 - ! .

We enriched the French national buildings database
with the company database from national institute of
statistics to allocate tenants thanks to its geographical
coordinates

We formulated hypotheses and approximations that
helped us estimate the floor area on a given segment.
We also ensured we excluded all buildings outside of
tertiary decree scope

The most relevant standardized actions for a given
segment have been selected, ensuring all are
compatible, not redundant and high savings

Relying on technical experts to assess the savings per m*
for each action
Back each value on numerous use cases analyses

Chosen segmentation of the tertiary sector {13 segmenis):

. Offices & Administrations Stores Education
Potential on )
segment #13 = Before 1948 =  Food trade = Primary/ secondary Before 1548
=  Between 1048 & 1988 = Non-food trode = Primary/ secondary Between 1043 8 1038
= After 10FF = Primary/secondory After 1058
Heazlthcare = Higher educotion  Before 1945
= Hospitals = Higher educotion Batween 1945 & 1988
= Medicol & Social Cemter - Higher education  After 1585

Figure 4. Methodology to assess the technical potential for energy savings in tertiary buildings in France. Source:

(Goma, 2023)

The reference energy consumption is estimated for each sub-sector (part of point 5
above) based on data from actual cases analysed by Pouget consultants
complemented with data from the literature. The technical potential for unitary

21 The unit of the white certificates are multiples of kWhamac (S0 the overall target is in TWhcumac , i.€.
in billions of kWhcumac). This unit corresponds to lifetime-cumulated energy savings with a discount rate
of 4%/year (as the white certificates are issued all at once when the action is approved by the public

authority).
22 Based on the estimated amount needed for obligated parties to trigger the
economic criteria and assumptions made in the study).

actions (according to the
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energy savings (in kWh/m?2.year)?3 (point 6) is calculated from a package of
standardised actions relevant to each segment (package defined in point 4) with an
estimate of the average annual energy savings gain per m2 for each type of
standardised actions in each segment (point 5).

At the same time, the corresponding floor area for each segment is determined by
crossing the Sirene database?* with the National Buildings Database (BDNB) (point
3). Occupants from the Sirene database are assigned using the buildings’ geographic
coordinates from the BDNB (point 1). The calculation of the floor area of each
building and its allocation to a segment are carried out according to approximation
rules (points 8, 9 and 10, not included in the diagram above).

The total technical potential for annual energy savings in each segment (in
TWhc/year, point 7) is then obtained by multiplying the average unitary energy
savings gain by the floor area calculated for each segment.

1.3.3 Main results

The analysis identified the most profitable energy saving action and placed them on
a merit order.

i
a
I

lows insulation

Bonus te satisfy economic criteria (£/MWhc)
Double flow ventilation
Wind:

J}'rém.c E‘oller
art monitaring of boiler

Walls insulation

room insulatico
0
Efficient boiler

Heat pump wy water
herm

Air Handling Unit regulaticn

Refr igeration unit regulation

Water saving equipments

Floor insulation
Raoof insulation
Thermostatic tap

Ui installation
EMS

» | Hot water pipes insulation

Notes :
The width of the bars corresponds to the annual white certificates potential.
The unit « TWhe» indicates that the savings are cumulated and actualized on the lifetime of each action.

Figure 5 : Merit order of the most profitable energy savings action within the French service sector catalogue
(action types sorted by increasing order of financial incentive needed to make the action type cost-effective).
Source: (Goma, 2023)

23 The technical potential is assessed considering what actions can technically be implemented (taking
into account technical barriers). It does not consider whether these actions are cost-effective.
24 National Identification System and Directory of Companies and Their Establishments
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The analysis also identified a set of barriers and opportunities for certain
standardized actions.

In terms of opportunities, it appears that:

e White certificates (CEE) can contribute to slightly accelerating the
implementation of energy saving actions with moderate impact (excluding
insulation of the building envelope and heating systems): the CEE incentives
currently observed on the market bring these action types closer to the
profitability expected by the investors / building owners.

e Action types that can meet investors’ cost-effectiveness criteria2> with a CEE
incentive less than 15€/MWhamac?® contribute to bringing tertiary entities
closer to their short-term EET target (reducing their buildings’ energy
consumption by 40% by 2030) but are not enough to achieve it

e A few new action types have been identified: their integration in the CEE
catalogue will be studied.

Several caution points regarding EET were highlighted in the analysis:

e The effective implementation of action types that appear to be a priority to
achieve the EET objectives can generate an increase in the rent that the local
real estate market would not always be able to absorb.

e The constraints specific to each sub-sector can lead to non-quantifiable
additional costs which weigh on the decision to initiate operations:

» constraints relating to coactivity: risk of drop in turnover in the event of
deterioration of experience, need to carry out back-to-back operations
(especially in education and health sectors), that is to say successive
works on each floor in isolation, involving complex management and
impacting the occupants’ experience;

» costs of managing information or negotiating with occupants, that the
organization cannot always absorb alone, or even cannot absorb at all.

The main packages of actions to be carried out in each sub-sector to achieve the
EET objectives have been identified. The analyses show that the EET objective for

25 Internal Rate of Return equal to 15% on EBIT or a return on investment equal to 3 years

26 15€/MWhcumac is the penalty paid by obligated parties in the white certificates scheme (i.e. energy
suppliers), if they do not meet their energy savings target. In this study, the standardised action is
considered economically profitable if the CEE incentive to meet the ROI criteria is under this threshold.

33
Resources for an effective implementation of the EED energy savings obligation



L

ENSMOV..

Energy savings (%)

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2050 (i.e. 60% reduction in energy consumption vs. 2010) appears technically
achievable in 5 of the 11 segments with CEE standardized actions alone.

I Eco Energie
Tertiaire
-- -—— - - ——— - 2030 Objective
+11%
St8% - = = -3, 2040 Objective
+9%
------ 2050 Objective
W Remaining consumption
Additionnal potential w/ proposed Operations
W Potential with current catalogue

O&A -Before  O&A- O&A - After Healthcare - Healthcare - Stores - Food Stores - Non- Education - Education -  Education - Education - Education- Education -
1948 Between 1988 Hospitals Medical & trade food trade Prim/sec Prim/sec Prim/sec Higher Higher Higher after
1948 - 1988 Social center before 1948  between  after 1988 before 1948  between 1988
1948 - 1988 1948-1988

Figure 6. Technical potential per sub-sector, from standardised actions already included in the CEE catalogue (blue)
and from additional action types suggested in the study (orange). Source: (Goma, 2023)

On the other hand, even the 2030 objective seems technically inaccessible in the
retail sub-sector. Furthermore, to achieve the EET objectives we note that the action
types with the highest impact (envelope and heating system) are essential in the
long term (2050). In some cases, they are already unavoidable in the short term.
Whereas the data on CEE until now has shown that the implementation of these
action types is not accelerated by the CEE scheme.

Indeed, the purposes of CEE and EET are different, and partly misaligned:

e The CEE scheme aims at achieving energy savings targets on a relative short-
term (period of 3 to 5 years), with a market-based mechanism meaning that
obligated parties (energy suppliers) look for the most cost-effective action
types (in terms of CEE incentives) among all possible end-use sectors (not
only tertiary buildings).

e The EET objectives aim at reducing the final energy consumption of tertiary
buildings on medium to long term, with a sectorial focus.

The smaller share of white certificates achieved in tertiary buildings compared to
their share in France’s final energy consumption shows that it is likely less cost-
effective for energy suppliers to achieve their target with actions in tertiary buildings
(compared to actions in residential buildings?” and industry).

The progressive increase in the EET objectives (from 2030 to 2050) may increase
the demand to implement CEE actions, possibly making actions in tertiary buildings

27 About residential buildings, one reason is for example that the possibility to cumulate CEE with public
grants reduces the CEE incentive needed to trigger actions.

34
Resources for an effective implementation of the EED energy savings obligation


https://energysavingpolicies.eu/wp-content/uploads/2023/12/3_2_France_CEEandTertiaryDecree_JulhietSterwen.pptx

ENSMOV...

more attractive to energy suppliers. The economic analysis done in the study
showed that:

e Energy savings would come from all CEE action types eligible for tertiary
buildings, even if the CEE market price would be much lower than the
expected CEE incentive to align with the “normal” profitability targeted by the
consumer.

e When the CEE incentive to meet the investors’ cost-effectiveness criteria is
lower than €15/MWhcmac, the pace of carrying out these action types is
higher, but without a massive acceleration.

e The financial support needed to make deep renovation attractive for investors
/ building owners would be much larger than the current CEE penalty (4 to 20
times): this reveals a major gap in the CEE incentive needed compared to
other action types.

At the same time, the assessment of the technical potential shows that the high-
impact action types (deep renovations, insulation of building envelope,
replacement of the heating systems) account for a preponderant share of the
whole technical potential in tertiary buildings. These action types are therefore
essential to meet the EET objectives, whereas it is unlikely that the CEE scheme
alone and in its current form would help their implementation. Complementary
policy measures could therefore be needed, as done for the renovation of
residential buildings?2.

The action types considered in the study are included in the CEE catalogue. This
catalogue is developed with rules similar to the ones defined in the Annex V EED
(e.g. about additionality and materiality, monitoring and verification). Therefore,
these action types and the deemed savings counted for the CEE scheme are
eligible to Article 8 EED.

Then depending on the action type, the deemed savings defined in the CEE
catalogue and the energy savings in terms of reduction in final energy consumption
(for the EET objectives) may differ, due to the way the baseline is defined:

e The baseline for calculating CEE deemed savings is usually the market
average or the minimum energy performance requirement set in the
ecodesign regulation applicable to the action type (when relevant). Except
for actions on the building envelope, for which the baseline is the stock
average.

28 For example, owners of residential buildings are allowed to cumulate CEE incentives with public
grants and/or loans with zero interest rate.
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e The baseline for calculating the reduction in energy consumption for the EET
objectives is the consumption level of 2010 (in other words, the situation
before the energy efficiency interventions).

e (Cabinet Julhiet Sterwen, LLC Avocats and Pouget Consultants (2023). Etude de
I'accompagnement par le dispositif des CEE a |'atteinte des objectifs du décret
tertiaire — Résumeé exécutif [ Study on how the white certificates scheme can help
achieve the objectives of the tertiary sector decree in France — Executive
summary)

e Goma, T. (2023). Study of the French Energy Savings Certificates scheme’s
support for achieving savings targets in the Tertiary sector. Presentation at the
ENSMOV Plus’ workshop in Paris, 8 December 2023.

Solenne Toum is the coordinator the technical working group about the service
sector for the white certificates scheme on the side of ATEE (French association of
energy stakeholders). As part of her missions, she supervised this study.

¢ To what extent does this study contribute to the development of
energy efficiency policies in France?

This study serves as a starting point for proposing new standardised action sheets
that would help to increase the saving potentials under the French CEE scheme.

e Is a similar approach and methodology used for deposit studies in
other sectors?

The methodology used is unique compared to other studies on savings potentials
made on the scheme which are usually based on the ratios of deemed savings set in
the CEE catalogue.

o What limitations of the study can you identify?

The results of the study show, for standardized actions in the tertiary sector, the
expected premium to achieve a certain economic criterion. These expected
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premiums have much higher values than the actual premiums and should not be
used as quantified results of the study but as decision-making tools.

¢ Under what conditions is the study most relevant?

The results of the study are the most relevant for the 3 target audiences: CEE
obligated parties, those subject to the tertiary eco-energy (EET) scheme and
providers of technical solutions.

¢ Which parts could be generalized to the rest of the EU?

The study exclusively focuses on the French CEE scheme, but it could be adapted to
another European white certificates or obligation scheme.

e Does this study provide proposals for concrete solutions to reach the
potentials identified?

Yes, 5 new operations have been identified and studied within the study. Their
inclusion in the CEE catalogue will be studied in 2024.
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1.4 Analysis of the energy saving potentials in
enterprises in Greece

Author: Christos Tourkolias and Dimitris Mezartasoglou, CRES

The objective of the study, done in 2020 and entitled “Analysis of the energy saving
potentials in enterprises in Greece”, was the assessment of the existing and future
technical and economic energy saving potential in the industrial, tertiary and
agricultural sectors in Greece.

More specifically, the study quantified the energy saving potential of selected sectors
of economic activity, which have a significant share in Greece’s final energy
consumption:

e The most energy intensive industrial sectors.

e In the tertiary sector, the final end-uses covered consisted of the public
offices, private offices, hotels, supermarkets, educational and commercial
buildings.

e The agriculture sector was also covered by this study.

The report was prepared by CRES under a contract with GIZ (German international
cooperation agency??). It should be noted that the outcomes of the study were
utilised during the compilation of the final National Energy and Climate Plan in 2019
to identify the unexploitable energy saving potential in the examined sectors, and to
design policies and measures for attaining the energy efficiency targets.

The overall methodology, which was used to assess the energy saving potential in
the industrial, tertiary and agricultural sectors, consisted of six different steps as
presented in the following diagram.

29 Deutsche Gesellschaft fiir Internationale Zusammenarbeit GmbH: https://www.giz.de/en
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S2. Sector profile
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comparative analysis energy consumption analysis parameters
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Figure 7. Methodology used to assess the energy saving potentials in enterprises in Greece.

Methods used for the industry sector

The energy consumption for each of the seven industrial sectors mentioned above
was initially calculated taking into consideration the projections of the BAU (Business
As Usual) scenarios. Then, a benchmarking analysis was performed at EU level and
the potential energy saving measures were identified. Finally, the technical and
economic potential for energy efficiency measures was estimated.

For the determination of the BAU energy consumption scenario, the database of the
IDEES and POTENCIA (Industrial sectors model results 2000-2050) models was
utilized. Furthermore, actual values were selected based on existing energy
efficiency measures as submitted in the Energy Audit database for determining the
energy savings and the investment cost of the energy efficiency interventions, while
information about the evolution of the various technological parameters until 2050
was used by the Technology pathways in decarbonisation scenarios (ASSET -
Advanced System Studies for Energy Transition, see (E3Modelling, Ecofys and
Tractebel 2018)).

The technical energy saving potential of the energy efficiency measures was
estimated using two different approaches:

1. The top-down sectoral-based technical potential approach (energy
consumption/unit of output per sector or subsector), which presents the
difference of the average total specific consumption in Greek industry (per
sector/subsector) from the existing best available industry in the relevant
sector/subsector at EU level.

2. The bottom-up process/end-uses-based technical potential approach
(energy consumption/unit of output per processing route and end use) which
presents the sum of the differences of the average specific consumption of
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each main processing route and main end use in the examined Greek
industrial sectors/subsectors, compared to the existing best available
processing routes and main end-uses in the relevant sector/subsector at EU
level.

Then, measures with less than 5 years simple payback period were
characterized as financially viable and comprised the economic energy saving
potential. This assumption ensures that the estimated energy saving potential is
reachable.

Methods used for the tertiary and agriculture sectors

The analysis of the tertiary sector focused on the following branches: private offices,
public offices, hospitals, hotels, supermarkets, educational buildings and commercial
buildings.

The applied approach included the calculation of the baseline energy consumption
per end-use, the identification of the energy saving potential measures and the
assessment of the technical and economic energy saving potential.

An ad-hoc survey, which was conducted by CRES within the framework of the
project “Collection & Analysis of Data on Final Energy Consumption” provided the
necessary data for the identification of the energy consumption in service and
agricultural sector3. The survey was conducted in 2014-2015 covering a
representative sample of companies of the service and agricultural sector for
numerous companies of the examined sectors.

The estimation of the energy saving potential in tertiary sector was carried out
through a bottom-up approach examining various energy efficiency interventions
such as thermal insulation of external walls, thermal insulation of roofs, installation
of double-glazing, energy efficient lamps, replacement of existing heating systems
with energy efficient burners, installation of space thermostats, utilization of high
efficiency space heating and cooling with heat pumps, installation of BEMS (Building
Energy Management System), promotion of high efficiency HVAC (Heating
Ventilation and Air Conditioning), purchase of high efficiency appliances and
equipment.

The estimation of the economic potential was performed setting a threshold for
the payback period equal to 10 years ensuring that the estimated energy saving
potential is reachable.

A similar approach was implemented about the agriculture sector. More specifically,
the baseline consumption and the BAU scenario were calculated initially, while the

30 The specific project was financed by NSRF 2007-2013 within the CRES' project “National Information
System for the measurement of energy efficiency in the implementation of Directive 32/2006".
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assessment of the technical and economic potential was carried out. The estimation
of the energy saving potential in the agriculture sector was carried out through a
bottom-up approach examining various energy efficiency interventions such as
energy efficiency machineries for cultivation purposes, energy efficiency equipment
in irrigation systems and energy efficiency machineries in livestock.

The cost-effectiveness criteria to assess the economic potential is the same as for
the tertiary sector (threshold of 10-year payback time).

1.4.3 Main results

Results for the industry sectors

The assessment of energy savings potential in seven industrial sectors resulted to
the conclusion that the technical potential is considerably high:

Table 7. Technical potentials identified in the most energy-intensive industry sectors.

Specific energy

consumption (Greece Technical potentials for main processes

Sector vs. EU) (top-down) and end-uses (bottom-up)
Iron & Greek average similar Remarkable technical energy saving potential
steel compared to the EU-28 is available in all processes:

average

419%o in smelter grade process,

43%s in electric arc and products finishing
processes, and

48%b in furnaces, refining and rolling
processes.

Cement Greek average lower than | High technical energy saving potential was
the EU-28 average and identified:
slightly higher than the EU

7 53% in grinding, milling of raw material
best practice

process, and

56% in grinding, packaging process.

Ceramics & Greek average higher High energy saving potential in almost all
other non- than the EU best practice  processes and end-uses:
metallic

44%o in drying and sintering of raw material,

minerals i

60% in primary production process.
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Glass

Aluminium

Basic
chemicals

Textile &
leather

Food &
beverage

Greek average higher
than the EU best practice

Greek average slightly
higher than the EU-28
average and higher than
the EU best practice

Greek average slightly
higher than the EU-28
average and higher than
the EU best practice

Greek average lower than
the EU-28 average

Greek average similar to
the EU-28 average

Remarkably high energy saving technical
potential in all processes and end-uses:

75% in the melting tank process,

79% in the annealing process, and

89% in the finishing and forming process.
Remarkable technical energy saving potential
in all processes, especially:

29% in aluminium finishing process, and
38% in aluminium electrolysis (smelting)
process.

High technical energy saving potential in
certain industrial processes:

46% in fans and pumps, and

70% in furnaces.

High technical energy saving potential in
certain industrial processes:

40% in pre-treatment with steam, and
104% in finishing electric including heat

recovery.

Differences from the European best practices
indicated that there was a remarkable
technical potential in most of the processes,
especially:

499%s in steam processing, and

1259% in electric machinery process including
heat recovery.

The table below provides a summary of the main findings from the complementary
analysis of the economic potential (when considering a cost-effective threshold of
payback time not longer than five years), highlighting processes or action types
where energy savings could be achieved in priority.

Table 8. Main findings from the analysis of the economic potentials in the industry sectors.

Main findings from the economic analysis
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Manufacture of food
products — NACE 10

Manufacture of
beverages — NACE 11

Manufacture of
tobacco products —
NACE 12

Manufacture of
textiles — NACE 13

Manufacture of paper
and paper products &
Printing and
reproduction of
recorded media —
NACE 17 and 18

Manufacture of
chemicals, chemical
products, basic
pharmaceutical
products and
pharmaceutical
preparations — NACE
20 and 21

Manufacture of
rubber and plastic
products — NACE 22

Energy efficiency interventions with the lower pay back
periods: BEMS and Lighting

Energy efficiency interventions with the highest energy
saving potential: Fans and BEMS

Energy efficiency interventions with the lower pay back
periods: Boiler insulation, BEMS and Lighting

Energy efficiency interventions with the highest energy
saving potential: BEMS and Lighting

Energy efficiency interventions with the lower pay back
periods: Air compressors - Operation optimization, Improving
Electricity Distribution Performance and Installation of
electricity measurement devices

Energy efficiency interventions with the highest energy
saving potential: Improving Electricity Distribution
Performance and Heat recovery from air compressors

Energy efficiency interventions with the lower pay back
periods: Lighting - LED installation and BEMS

Energy efficiency interventions with the highest energy
saving potential: Lighting - LED installation and BEMS

Energy efficiency interventions with the lower pay back
periods: Boilers operation optimization, Lighting — LED and
Waste heat recovery

Energy efficiency interventions with the highest energy
saving potential: Waste heat recovery and BEMS

Energy efficiency interventions with the lower pay back
periods: Air compressors - Leakage management, Motor
drives and BEMS

Energy efficiency interventions with the highest energy
saving potential: Thermal process -Steam trap replacement,
BEMS and Thermal process - Heat recovery from Waste heat

Energy efficiency interventions with the lower pay back
periods: Air compressors - Leakage control

Energy efficiency interventions with the highest energy
saving potential: BEMS
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Manufacture of other Energy efficiency interventions with the lower pay back
non-metallic mineral  periods: Heat recovery and electricity production

products — NACE 23 Energy efficiency interventions with the highest energy

saving potential: Heat recovery and electricity production
Manufacture of basic  Energy efficiency interventions with the lower pay back
metals — NACE 24 periods: BEMS

Energy efficiency interventions with the highest energy
saving potential: BEMS

Manufacture of Energy efficiency interventions with the lower pay back
fabricated metal periods: Motor drives — VSD, Installation of Measurement
products, except devices and Heat recovery from exhausted gases from ovens

machinery and

Energy efficiency interventions with the highest ener
equipment — NACE 25 9y y 9 gy

saving potential: Installation of energy consumption
Measurement devices and BEMS

Overall, the technical energy saving potential of the industrial sector was estimated
at 714.5 and 1,063.7 ktoe in the period 2021-2030, according to the sectoral-
based and process/end-uses-based approaches respectively. Nevertheless, the
economic potential was equal to 107.66 ktoe/year on annual basis in the period
2021-2030. It should be noted that the final energy consumption of the industrial
sector was equal to 2,566 ktoe in 2021 leading to the conclusion that the economic
potential constitutes a low share of the final energy consumption (about 4%).

Results for the tertiary sector

The economic potential was significantly higher in private offices and commercial
buildings, while the contribution of public offices and hotels was also considerable.

The energy efficiency interventions to achieve the identified potential include mainly
high efficiency space heating and cooling with heat pumps, the thermal
insulation of external walls and energy efficiency lamps. The installation of
BEMS (Building Energy Management System) was strongly recommended in
combination with the before-mentioned interventions, to maximize the synergies.
Moreover, the installation of solar heat systems (collectors for producing hot
water) was also effective in specific sub-sectors such as hotels and hospitals, while
the substitution of the existing electric appliances in private offices should also be
promoted.

According to the obtained results, the economic energy saving potential was
equal to 883 ktoe/year on annual basis in the period 2021-2030 representing 43%
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of the final energy consumption of the tertiary sector. It should be noted that
the final energy consumption of the tertiary sector was equal to 2,046 ktoe in 2021
leading to the conclusion that the economic potential constitutes a relatively high
share of the final energy consumption.

Results for the agriculture sector

The economic potential was also relatively high focusing mainly on the promotion of
high efficiency irrigation pumps and specific types of machines such as other
livestock machineries and incubators and milking machines. Finally, other measures
should be considered such as the installation of photovoltaics in irrigation pumps,
the education about eco-driving for double-axis tractors and the most accurate
sizing of the irrigation pumps.

The economic energy saving potential of the agricultural sector was estimated at
52.9 ktoe/year on annual basis in the period 2021-2030. It should be noted that
the final energy consumption of the agriculture sector was equal to 298 ktoe in 2021
leading to the conclusion that the economic potential constitutes a relatively high
share of the final energy consumption (about 18%).

The main objective of the study was the identification of the most cost-effective
measures to exploit the economic energy saving potential in the targeted sectors.
Consequently, no focus was given on the recommendation of the most appropriate
policies and measures.

Nevertheless, the current examination of the targeted sectors can be assessed as
sufficient taking into consideration the difficulties that were confronted. The
difficulties for the determination of the technical and economic energy
saving potential consist of the lack of economic and consumption data,
comprehensive energy efficiency specific measures’ databases and dedicated data
from sector-specific surveys.

For the case of the industry sector, the presented case studies are mainly industry-
specified and consist of packages of independent energy efficiency measures applied
in many sub-processes of the industrial sub-sector per specific unit. As a result, it
was almost impossible to identify the implementation cost per implemented
measure, technology or sub-process. Additionally, in the studies in which the
economic potential for energy efficiency measures in the industry sector was
estimated, the sources of economic parameters are not available and in many cases
were mentioned as confidential data.
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The current study can be used as an initial step for the development of a
standardized procedure to monitor and assess on a continuous basis the energy
efficiency potential of the industry, tertiary and agriculture sectors. Emphasis must
be given on the monitoring of the most peculiar characteristics of the examined
sectors, as outlined within the framework of the current study including the cost and
effectiveness components.

Finally, the current study can provide a robust basis for specifying the required
financial incentives to exploit the available energy saving potential beyond the
economic one.

The study summarised in this example was not restricted to the scope of the EED
energy savings obligation (previously Article 7, now Article 8). It looked at energy
savings potential as the difference between current average energy performance of
companies in Greece and EU energy performance average or best available
technologies.

In practice, it means that part of the technical potentials identified in the study
would not be eligible to Article 8 EED, especially for energy savings coming from
products or equipment covered by ecodesign regulations (e.g. electric
motors, circulators, industrial fans, water pumping, air heating and cooling products,
commercial refrigerators, lighting devices)3!.

Similarly, part of the energy savings related to BACS (Building Automation Control
Systems) and BEMS (Building Energy Management Systems) might not be eligible
when corresponding to the mandatory provisions of the Energy Performance of
Buildings Directive (EU) 2024/1275: Article 13(9) requires that Member States shall
lay down requirements for non-residential buildings to be equipped with BACS by 31
December 2024 for buildings with an effective rated output for HVAC (Heating,
Ventilation and Air Conditioning) systems over 290 kW. This will be extended by 31
December 2029 to buildings with an effective rated output for HVAC (Heating,
Ventilation and Air Conditioning) systems over 70 kW (however, this second step will
have limited impact on the energy savings eligible to Article 8 EED for the period
2021-2030).

The sole implementation of an energy management system (ISO 50001 or alike)
in enterprises with an average annual consumption higher than 85 TJ is now no
longer eligible to Article 8 EED, as it is required by Article 11(1) of the EED
(EU)2023/1791. However, if a policy measure would provide a complementary

31 For the complete list of products covered by ecodesign regulations, see: https://energy-efficient-
products.ec.europa.eu/ecodesign-and-energy-label/product-list_en
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support to these companies (e.g. financial incentives to implement the actions
identified in the action plan set from the energy management system), then the
corresponding energy savings would be eligible. And the implementation of an
energy management system in enterprises with a smaller annual consumption
remains eligible without further conditions.

A major change introduced by the new EED (EU)2023/1791 is that energy savings
from new technologies using fossil fuels will progressively be no longer eligible to
Article 8 EED, particularly the installation of new fossil fuel boilers32.

At the opposite, energy savings from the following action types are fully eligible to
Article 8 EED (provided they are monitored and verified in line with Annex V EED):
insulation of buildings (major action for tertiary buildings), heat recovery
(major action in all sectors analysed in the study), eco-driving of tractors.

Further analysis of energy savings potentials could consider the eligibility conditions
related to Article 8 EED to distinguish the potentials contributing to Article 4 EED
(umbrella energy efficiency target) and the part of these potentials that is eligible to
Article 8 EED (Member States’ energy savings obligation).

Main references used for the study (in addition to Greek data):

e E3Modelling, Ecofys and Tractebel (2018). Technology pathways in
decarbonisation scenarios. ASSET (Advanced System Studies for Energy
Transition) project study, Contract no. ENER/C2/2016-489/S12.742171, June
2018.

e JRC-IDEES (2017). Integrated Database of the European Energy System (2000-
2015). Dataset of the Joint Research Centre.

e Mantzos, L., Wiesenthal, T., Neuwahl, F., Rdzsai, M. (2019). The POTEnCIA
Central scenario: An EU energy outlook to 2050. EUR 29881 EN, Publications
Office of the European Union, Luxembourg, 2019, ISBN 978-92-76-12010-0,
doi:10.2760/32835, JRC118353.

An interview was conducted with Christos Tourkolias, Energy Policy Analyst at
CRES, co-author of the study.

32 For more details, see the ENSMOV Plus’ report on the implications of the fit-for-55 package on Article
8 EED: https://ieecp.org/2023/07/25/implications-of-the-fit-for-55-package-on-member-states-energy-
saving-obligations/
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« What were the main difficulties or challenges when preparing this
study?

The main difficulty was the lack of previous experience for assessing and quantifying
the energy saving potential in the targeted sectors. Moreover, the lack of actual
economic and consumption data and the limited knowledge for the outcome of
specific energy efficiency measures led to additional obstacles. Therefore, the main
challenge was the development of a coherent and robust methodological approach
for estimating the expected energy savings from energy efficiency interventions.
Moreover, emphasis was given on proposing a standardised and replicable
methodological approach, which can be updated regularly with minimal
administrative burden.

e Were the results discussed with stakeholders? What was their
feedback?

The obtained results were discussed with representatives of the Ministry of
Environment and Energy and with the involved experts in the preparation of the first
National Energy and Climate Plan in 2019. The main objective of the study was to
facilitate the determination of the energy efficiency target and to provide insights for
the effective design of the required policies and measures. All the participants
recognised that the examined sectors can contribute considerably to the
achievement of the energy efficiency targets and it is imperative to initiate dedicated
programmes for exploiting the available potential.

¢ According to you, what were the main lessons learnt from this
study?

Even if the first attempt for quantifying the energy saving potential in industrial,
tertiary and agricultural sectors is satisfactory, it is crucial to continue with the
improvement of the proposed methodological approach. Moreover, the collection of
actual economic and energy consumption can be considered as a critical factor for
validating the applied approach, improving the accuracy of the obtained results and
providing valuable insights for the design of the required policies and measures.

¢ Have there been further studies or analyses to update or
complement these analyses? What would be your recommendations
for further improvements?

Unfortunately, no further studies and analyses have been carried out for updating or
improving the applied methodological approach. Nevertheless, the main conclusions
have been integrated into the energy planning activities. Generally, it is important to
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facilitate the collection of the required data both through exploiting the available
administrative sources and carrying out additional surveys. Obviously, the
conduction of energy audits will reinforce our knowledge about the energy
consumption and the expected cost savings, while the parameters that affect the
energy consumption will be examined more thoroughly so as to be taken into
consideration during the design and implementation of targeted policies and
measures.
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1.5 Survey of the energy consumption habits of
Lithuania’s residents

Author: Agné Stoniené and Mindaugas Mizutavicius, LEA

1.5.1 Background and objectives of the study

LEA (Lithuanian Energy Agency) conducted a survey of public opinion among
Lithuanian residents about energy habits, understanding and application of
energy savings. This study was meant to provide inputs to Lithuania’s NECP
(National Energy and Climate Plan) and to the EE4 programme. This programme is
about agreements between the Ministry of Energy and energy suppliers
that commit to provide their customers with consumer education and energy
advice33.

The research objectives of the study were to:

e Investigate the energy consumption habits of Lithuanian residents, and
the energy saving measures they apply;

e Assess the different ways used by energy suppliers to provide
information and energy advice to their customers (e.g. email
messages, information in the invoices, trainings, meetings, etc.), and how the
information is perceived by the residents.

e Evaluate the results obtained from the application of energy saving
behaviours.

1.5.2 Assessment method

The study "Survey of Lithuanian residents on energy consumption habits, availability
and application of energy saving tips" was carried out for the project "Increasing
Energy Efficiency in Lithuania", funded by the LIFE Programme3*.

The public opinion survey was conducted by the company MB "Darjama" between
December 2022 and January 2023.

The objectives of the survey, before the wider implementation of the activity, were:

33 About these agreements, see also the presentation made at the ENSMOV Plus’ workshop in Budapest:
https://energysavingpolicies.eu/materials/workshop-materials-alternative-measures-in-the-eed-
context-achieving-energy-savings-in-all-sectors/

And the description of the measure in the MURE database: https://www.measures.odyssee-
mure.eu/energy-efficiency-policies-database.html#/measures/758

34 LIFE IP EnerLIT (No. LIFE20 IPC/LT/000002)
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e To study the energy consumption habits of the Lithuanian population, and
the energy saving measures they apply;

e Assess the availability of information from energy suppliers, and how the
population receives it;

o Evaluate the results obtained from the application of energy saving tips.

At the end of the activity, it was planned to repeat the survey and evaluate the
impact of the activity.

A telephone survey (CATI) and an online survey based on a pre-arranged
questionnaire were used to conduct the research. The interviewers collected the
data (answers) using a standardized survey questionnaire (done with Google Forms)
that was equally applicable to everyone. Residents of the Republic of Lithuania
between the ages of 18 and 75 were invited to participate in the survey.

1007 residents were interviewed:

e 894 respondents were interviewed by telephone survey (CATI).
e 113 respondents were interviewed by means of an online survey.

The main result of the study was that the publicly announced agreements on
education and counselling of energy consumers were concluded between the
Ministry of Energy of the Republic of Lithuania and energy supply companies
regarding the education and energy counselling of consumers to increase the
efficiency of energy consumption.

It is very difficult to measure the specific savings, because according to this
measure the savings are more theoretical and cannot be measured. But according to
the results from the survey, it would be possible to tailor more the approaches
according to the target groups, and provide them with the most missing or less
accessible information.

Target groups could be divided according to different age, gender, income. For
example: lower income households are more likely to save energy. Analysing the
relationship between energy savings in the households and the age groups, their
answers show that the youngest (18-24 year) and the oldest (65-75 years) tend to
save the most. When analysing the differences between men and women, women
said they save energy 4.6 percentage points more than men.
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For consumers to apply the advice of suppliers' educational and consulting activities
as long as possible, it is recommended that the supplier repeats/reminds them
several times a year. Without repetition or regular information, consumers quickly
return to their previous habits or unconscious actions that might be contrary to
saving energy. Repetition of tips/tools over the course of a year or more diverse
dissemination channels would lead to higher energy saving efficiency, as repeated
information is remembered longer and the probability of applying its content
increases. Suppliers should assess this and take measures every year.

The results of the study showed the effectiveness of energy suppliers'
communication, based on population survey conducted by LEA (1007 respondents):

e 97% of respondents answered that their main reason for saving energy is
the desire to save money.

e Close to two thirds (64.7%) of the 510 respondents who applied energy
saving tips said that they noticed a decrease in energy consumption
after applying these tips. Which also means that slightly more than a third
(35.3%) of these respondents say that they did not notice a decrease in
energy consumption after applying the advice (see figure below).

Reduction in energy consumption after py-sqg
applying the tips
No (N=180) 35,3%

Yes (N=330) 64,7%

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0%

Figure 8. Reduction in energy consumption after applying the tips.

The purpose of this study was to find out which educational and counselling
approach is the most effective. The main information channels that respondents use
to follow news and current events are television viewing (marked by 61.3% of
respondents), reading news portals (marked by 58.6% of respondents) and social
networks (such as Facebook, Instagram, Youtube, etc.) (marked by 51.1% of
respondents). The least popular information channel is listening to the radio. 31.4%
of respondents claim to use this channel to follow news and current affairs. 63
respondents (6.3%) said that they do not spend time following news and current
events.
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Use of information channels N=1007

| don't make time for news and current affairs 2%
I (+]

(N=63)
Sharing information among friends and family A%
(N=469) e
Via social networks (Facebook, Instagram, 51 1%
Youtube, others) (N=515) =
Read news portals (N=590) 58,6%
| listen to the radio (N=316) 31,4%
I watch TV (N=617) 61,3%
Through the press (Newspapers, magazines,
g press ( pap g 36,0%

leaflets) (N=363)

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0%

Figure 9. Use of information channels

Watching television is the most popular information channel among persons earning
up to 600 EUR, persons aged 18-24 and all age groups from 35 to 75 years. Women
watch TV slightly more often than men (62.2% and 59.8% respectively) and it is
their most preferred channel of information. Meanwhile, men read news portals
more often (63.6%) and this is their most frequent choice. Respondents aged 18-24
mostly follow news through social networks (63.5%).

The aim of the research was to find out how information about energy saving and
advice on reducing costs reach the population (e.g. through leaflets, more
information on their energy bills, or visible information in the media).

Approximately half of the respondents neither read nor receive information
from their energy supplier:

e 53.3% of the respondents do not read the information available on the
website of their energy supplier;

e 51.6% say they do not receive information related to energy saving on their
energy bills;

e 49.4% claim that they do not receive leaflets, informative messages or letters
from energy suppliers with tips on how to save energy.

As shown in the figure below, the most effective means of information to reach
the population is advertising in the media about specific tips for energy saving
and energy cost reduction provided by energy suppliers. Aimost a third (31.2%) of
the respondents say that they often see/hear this information, and another 42.0%
say that such information sometimes reaches them through these channels.
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At the opposite, only 19% of respondents claim to receive a comparative analysis of
energy consumption together with the bill (or separately) from the energy supplier,
while even 62.0% of respondents claim not to receive such comparative analysis.

Information on energy savings N=1007

W Yes (often) Sometimes No (never)

Do you hear/see advertisements in the media about specific energy saving tips

o
from energy suppliers to save energy, reduce energy costs? L2

Do you receive a benchmarking report on your energy consumption from your

o
energy supplier with your bill (or separately)? e

Do you receive a leaflet, information note or letter from your energy supplier

o
with tips on how to save energy? L2t

Do you receive information on energy saving with your energy bills? 20,5%

Do you read your energy supplier's website for information on ways to save

5 11,7%
energy’

0% 10%  20%  30% 40% 50% 60% 70% B80% 90% 100%

Figure 10. Information on energy savings

The results reveal that there is room for more action in the area of
information accessibility, as available channels are not being fully utilized.

When asked if they themselves contacted the energy supplier by phone/e-
mail/internet regarding questions about energy saving, only 2.8% of respondents
answered that they had contacted and used energy saving advice. Another 9.3% of
respondents contacted their energy supplier, but said they did not use the energy
saving advice. Also, 10.3% of respondents have not yet contacted, but plan to
contact their energy supplier for advice. However, the majority of respondents
do not plan to contact their energy supplier (48.1%) or did not know about
such a possibility (29.5%), when looking for information about energy savings (see
figure below). Paying attention to the fact that almost a third of the respondents did
not know about this possibility, therefore, there is a need to increase the
awareness of the population about the services provided by the energy suppliers.
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Contacting the energy supplier N=1007
I have not sought and do not plan to seek advice (N=484) 48,1%

Not aware of this option (N=297) 29,5%

| have not contacted but plan to contact (N=104) 10,3%

| contacted but did not take advice (N=94) 9,3%

| contacted and took advice (N=28) 2,8%

=}
) .

0, 10,0% 20,0% 30,0% 40,0% 50,0% 60,0%

Figure 11. Contacting the energy supplier

To achieve better results and to reduce the difficulties arising in the implementation
of the educational and consulting tools and services, it is recommended to carry out
a study of the efficiency of the educational and consulting tools and services in
Lithuania, because the amount of energy savings is calculated by applying
theoretical coefficients adapted from the practice of other EU member countries.

Considering the reduction of energy consumption that is aimed to be created
through the application of energy consumer education and consulting agreements
and the continuity of the use of this approach, it is necessary to conduct a study of
the actual effectiveness of energy consumer education and consulting agreement
measures. Taking into account the impact of educational and consulting measures
on energy efficiency improvement obligations, it is necessary to determine the
actual change in consumption by applying regression analysis of the country's
energy indicators, using information collected by suppliers on energy consumption
data (including smart metering).

Due to the continuity of the application of education and counselling measures, it is
appropriate to provide a periodic study of the application of savings
coefficients in order to respond to possible changes in the behaviour of energy
consumers over time. The recommended update of the coefficient calculation system
would allow for a more objective prediction of actual energy savings.

The survey showed that energy consumers could save more energy, but more
communication with them is needed to show them all the possibilities of energy
savings and the benefits of it all. Therefore, energy suppliers should educate more
their customers on the topic of energy savings. The full potential of energy saving
among the population has not yet been used. A larger advertising campaign could
also generate greater energy savings.
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Energy savings from behavioural measures are eligible to Article 8 EED, provided
that the behavioural interventions and their monitoring and verification comply with
the requirements set out in Annex V EED.

Main difficulties to meet these requirements can be:

To ensure materiality and additionality, i.e. that the energy savings are
indeed the results of the behavioural intervention and would not have occurred
in its absence. For example, with the energy crisis, it is likely that households
might adopt energy savings behaviours (or even restrictions of energy
consumption) due to the high energy prices (even without receiving energy
advice). Likewise about materiality, too general messages may not have
significant impact for behaviour changes. Tailored messages and using
communication means that enable to monitor who has been reached by the
information can be effective way to ensure materiality.

To assess energy savings and related lifetime with reliable data: Annex V EED
allows the use of so-called “surveyed savings"3>. However, Appendix VI of the
Commission’s Recommendation (EU) 2019/1658 encourages Member States to
use randomised controlled trials (RCT) or quasi-experimental approaches when
RCT is not possible3®.

To track possible double counting (especially when the same types of
intervention are repeated over time). In Lithuania, it is estimated that behaviour
change measures, such as educational and counselling measures, have a
lifespan of one year. The duplication factor can only arise from the duplication
of information dissemination itself, but by different means.

For more details about the evaluation of behavioural measures, see chapter 3.

Agnée Stoniené, Energy Efficiency Analyst at the Lithuanian Energy Agency,
coordinated the survey, with her colleague Ri¢ardas Masiulionis.

35 About methods for surveyed savings, see the Chapter 8 of the streamSAVE methodologies:
https://streamsave.eu/wp-content/uploads/2022/09/D2-2 PracticalGuidance final June23.pdf

36 About RCT and quasi-experimental methods, see the presentation about the US experience at this
streamSAVE dialogue meeting: https://streamsave.flexx.camp/support-contribution-639
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e What would be the main findings you learnt from the study?

The main message we learned from the research is that of those who see
information about energy saving tips, two-thirds (65.8%) say they apply and use
these tips to save energy. The remaining 34.2% of respondents say they do not use
these tips.

When asked if they noticed a decrease in energy consumption after applying these
tips, the respondents who apply energy saving tips mostly (64.7%) say that they
have noticed a change. A little more than a third (35.3%) of respondents say that
they did not notice a decrease in energy consumption after applying the advice.
Arguably, the energy tips are quite effective.

Watching television, reading news portals and social networks (such as Facebook,
Instagram, Youtube, etc.) are named as the main information channels that
respondents use to follow news and current events. The least popular information
channel is listening to the radio.

e Were the results of the study used to change the requirements in
the agreement with energy companies?

No, but when communicating with energy suppliers, the emphasis is always on
which measure is the most efficient and gives the greatest benefit in saving energy.

o After this study, did you see changes in the information measures
implemented by the energy companies?

Yes, energy suppliers have started using simpler, easy-to-apply household tips to
help save energy.

e Are there complementary studies planned? (or, will the results of
the study be used also for information measures done by LEA or the
Ministry?)

After a few years, it is planned to repeat the survey and evaluate the impact of the
activity.
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2 Targeting priority groups and tackling
energy poverty

The new Energy Efficiency Directive (EU) 2023/1791, entered into force in October
2023, has introduced in its Article 8(3) a new requirement for Member States to
achieve at least a minimum share of the energy savings among priority
groups (e.g. energy poor or low-income households, vulnerable customers, social
housing tenants).

The examples presented in the sections below looked at how energy efficiency
schemes reported as contributing to alleviating energy poverty define their
priority groups, how obligated parties need to demonstrate the eligibility of the
beneficiaries (in case of Energy Efficiency Obligation Schemes) and how the results
related to alleviating energy poverty are monitored (and distinguished from the
general results, when relevant).

The examples include:
« France’s experience with the ‘energy poverty’ white certificates (EEOS)

» Ireland’s experience with energy poverty targeting (EEOS and alternative
measures)

« Slovenia’s Eco Fund programme to alleviate energy poverty (alternative
measure)

« Wallonia’s policy package to tackle energy poverty
o Measures to tackle Energy Poverty in Greece
« Netherlands - Specific Benefit (SpUk) Local Approach Isolation

This chapter is concluded with a policy brief about how energy poverty is addressed
in the final updated NECP (National Energy and Action Plans) that were due by 30
June 2024, looking more specifically at how Member States plan to comply with
Article 8(3) EED, and whether they mentioned the minimum share of energy savings
to be achieved among priority groups.

More resources on the topic of energy efficiency measures to tackle energy poverty
in the context of Member States’ energy savings obligation can also be found:

« in the Commission’s Recommendation ((EU) 2024/1590), providing

guidelines about the implementation of the new or revised provisions of
Article 8, 9 and 10 EED (including about the provisions of Article 8(3).

« in the proceedings of the sessions focused on energy poverty at the ENSMOV
Plus” workshop in Paris and Budapest, as well as of the workshop on Bridging
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Energy Savings Obligations and Social Climate Plans -Tackling Energy Poverty
and Consumer Vulnerability in Member States

o in the ENSMOQV Plus’ policy brief about Final NECPs, Energy Poverty & Energy
Efficiency targets under Art. 8(3) EED

« on the website of the Concerted Action EED: https://www.ca-eed.eu/Expert-
area/eal6-energy-poverty/ and with presentations about energy poverty in
Belgium (March 2019, January 2020, March 2022, October 2022), Bulgaria
(March 2019), Germany (March 2022, October 2022), Italy (March 2019,
March 2022, October 2022) the Netherlands (March 2015, March 2022,
October 2022)

« inthe MURE database, using the filter to search ‘energy poverty’ measures,
and 4 policy briefs of the ODYSSEE-MURE project

o in the Energy Poverty Advisory Hub

» from the SocialWatt project, including 10 country factsheets and 3 policy
briefs (published in 2023).
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https://ieecp.org/wp-content/uploads/2025/04/ENSMOV-Briefing-SCP-and-NECP-1.pdf
https://www.ca-eed.eu/Expert-area/ea16-energy-poverty/
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https://www.ca-eed.eu/ia-document/energy-poverty-bulgaria/
https://www.ca-eed.eu/ia-document/poverty-energy-efficiency-measures-in-germany/
https://www.ca-eed.eu/ia-document/update-on-energy-efficiency-measures-to-reduce-poverty-in-germany/
https://www.ca-eed.eu/ia-document/2019-enr-position-paper-energy-poverty-in-the-european-union-italy/
https://www.ca-eed.eu/ia-document/energy-poverty-the-efficiency-of-energy-efficiency-measures-in-italy/
https://www.ca-eed.eu/ia_document/the-policy-response-to-the-current-energy-challenges-italy/
https://www.ca-eed.eu/ia-document/the-dutch-way-of-dealing-with-energy-poverty-the-netherlands/
https://www.ca-eed.eu/ia-document/energy-poverty-projects-in-the-netherlands/
https://www.ca-eed.eu/ia-document/energy-poverty-projects-revisited-netherlands/
https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/
https://www.odyssee-mure.eu/publications/policy-brief/
https://energy-poverty.ec.europa.eu/index_en
https://socialwatt.eu/
https://socialwatt.eu/en/node/120
https://socialwatt.eu/sites/default/files/2023-07/SocialWatt_D4.7_PolicyBriefs.pdf
https://socialwatt.eu/sites/default/files/2023-07/SocialWatt_D4.7_PolicyBriefs.pdf

L

ENSMOV..

2.1 France’s experience with the ‘energy poverty’
white certificates

Author: Solenne Toum, ATEE
2.1.1 Quick reminder about the French obligation scheme?’

For a given period (up to now: 3 to 4 years), the French government imposes
energy suppliers of all types of energy to achieve a certain volume of final energy
savings with end-consumers.

Final energy savings can be achieved in all end-use sectors: residential sector (which
represent 75% of the delivered certificates), services, industry, agriculture...

These energy savings are represented credited with white certificates (WhC)
counted in kWheumac, Where ‘cumac’ stands for lifetime-cumulated and discounted
final energy savings (discount rate of 4%/year).

Obligated parties can use 3 ways to produce white certificates (that can also be

traded):
Standardized Actions Specific Actions WHhC « Programmes »
Defined by ministerial Guidelines for detailed Training
order applicationfiles
Information
deemed savings per Amount of WhC specific
action type to each project Innovation
submitted 5
: ince
218 action types (50% Energy poverty 2010

in the building sector)

Installation of high-performance equipment

Figure 12. 3 ways to produce white certificate for obligated parties

For standardised and specific actions, the amount of white certificates obtained is
proportional to the energy savings achieved. For WhC programmes, the amount of
white certificates obtained is proportional to the funding provided by the obligated
party to the programme, based on predefined ratio (in euros/MWhcumac).

37 Sources :

https://www.ecologie.gouv.fr/dispositif-des-certificats-deconomies-denergie
https://energysavingpolicies.eu/country/france/

https://www.legifrance.gouv.fr/codes/section Ic/LEGITEXT000023983208/LEGISCTA000031747953/#
LEGISCTA000031747953
https://www.ecologie.gouv.fr/sites/default/files/Bilan%?20annuel%20CEE%20P5%20-%202022.pdf
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https://www.legifrance.gouv.fr/codes/section_lc/LEGITEXT000023983208/LEGISCTA000031747953/%23LEGISCTA000031747953
https://www.ecologie.gouv.fr/sites/default/files/Bilan%20annuel%20CEE%20P5%20-%202022.pdf
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Programmes are selected from calls for proposals issued by the ministry in charge of
energy, that also set the ratio (euros/MWhcumac). Moreover, a cap sets the maximum
share of the overall target that can be achieved with white certificates from
programmes. Programmes are meant for accompanying measures, for example to
support specific target groups (e.g. vulnerable households) or develop innovative
approaches (e.g. for better identifying and reaching energy poor households)38.

2.1.2 Quick reminder about the ‘Energy Poverty’ White Certificates

Within the French WhC Scheme, and since 20163, obligated parties must achieve a
minimum amount of white certificates from actions done in buildings
owned or rented by low-income households (see eligibility criteria in the next
section). This is to acknowledge that triggering actions among low-income
households is usually more costly for obligated parties (compared to actions in other
households or other sectors), and that therefore the scheme might have
distributional effects.

Currently, the ‘energy poverty’ obligation represents 57% of the ‘classical’ obligation
for the fifth period of the scheme (2022-2025).

WhC Obligations by period Classic WhC target
1970 TWhcumac

Energy poverty WhC

| target
- mu B

Total target for the

2006-2009 2011-2014 2015-2017 2018-2021 2022-2025 -
5th period

Energy

poverty Whe 3100 TWhcumac

m ClassicWhC m

Figure 13. WhC Obligations from 2006 to 2025, with 'classical’ obligations in blue, and ‘energy poverty’ obligations
in orange

The ‘energy poverty’ obligation is managed separated separately from the
classical obligation. White certificates are recorded in two separate registers:

o one for the ‘energy poverty’ white certificates when issued from actions done
among low-income households, and
e one for the ‘classical’ white certificates when issued from other actions.

38 For more details about WhC programmes, see (in French): https://www.ecologie.gouv.fr/cee-
programmes-daccompagnement

3% From 2010 to 2016, no minimum amount was required, but actions done among low-income
households got a bonus. The new obligation introduced in 2016 went a step further to ensure that at
least a minimum amount of white certificates was achieved from actions implemented among low-
income households (to mitigate the possible regressive effects of the white certificates scheme).
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Trading between the two registers is not possible (i.e. not possible to convert a
‘classical’ WhC into an ‘energy poverty” WhC).

Low-income households are eligible to higher level of bonus within the white
certificate scheme, when bonuses are implemented to prioritize certain action
types*®. Moreover, from 2016 to 2021, actions done among very-low-income
households also received a bonus. This bonus was removed from 2022, as the
eligibility criteria for ‘energy poverty’ WhC were revised (and therefore this bonus
was no longer needed).

Another specificity of the French scheme is that it is possible for households to
cumulate most of the public incentives for renovation works with the ‘white
certificates’ incentives provided by obligated parties. The grant rate of the main
public incentive (‘MaPrimeRenov’) also depends on income criteria. Other schemes
(e.g. from local authorities) might also provide complementary funding. The
blending of incentives can help low-income households meet a high funding rate.

The ‘energy poverty’ WhC are mostly issued from standardized actions (see figure
below). In practice, WhC programmes are mostly meant to provide tailored support
to the most in needs and hard-to-reach. Such programmes usually help with
identifying households really in a situation of energy poverty, or to support
households who are in situation of high vulnerability. These programmes may then
also help to trigger projects leading to standardized actions.

Specific actions WhC "Programs”
3% — | 0%

Standardized
actions
97%

Figure 14. Distribution of ‘energy poverty’ WhC issued in 2022 and 2023 (first years of the fifth period of the
scheme), between standardised actions, specific actions and WhC programmes.,

40 See for example the Heating bonus (supporting the replacement of heating systems with heat pumps
or RES-heat systems).
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The four current WhC programmes focused on energy poverty are as folllows*:

SN[agl= SLIME +

Volume : 7 016 GWhc
Budget : 56,13M<£
Date of end : 31/12/25

The SLIME program aims to massively
improve the identification, referral and
support of households in energy poverty.

TOITS D'ABORD 2 -}

Volume : 1 000 GWhc
Budget : BM€
Date of end : 31/12/26

The Toits d'Abord 2 program aims to
support the production of “very social” and
very high energy performance rental
housing, built and/or managed by state-
approved associations.

MAR’

Mon accompagnateur France Rénov’

Volume : 40 TWhc (50% dedicated to energy
poverty)

Budget : 300 M€
Date of end : 31/12/26

The MAR’ program aims accompagny the
households for increasing the deep
renovation dynamics.

foRe FGRE

Fonds de garantie pour la rénovation énergétique

Volume : 3 000 GWhc
Budget : 19 M€
Date of end : 31/12/24

Warranty for about 35 000 eco-loans, 2 500
«mutation advance » loans et 6 500 loans
for multi-housings households.

https://www2.sgfgas.fr/web/site-public/fgre

Figure 15. The four French programmes focused on energy poverty

2.1.3 How priority groups are defined

Three main criteria define if a household is eligible to ‘energy poverty’ white

certificates:

e household’s income

e number of persons of the household
o the location where the household lives (mostly because the cost of living in
Paris is much higher than in other French regions)

Income thresholds are defined per category of households (cf. number of persons
per household), distinguishing Paris’ region and the rest of France. These thresholds
are published by the French Ministry by ministerial order and updated each year.

41 For more details (in French) about ‘SLIME”: https://www.lesslime.fr/
And about ‘Toits d’Abord”: https://www.fondation-abbe-pierre.fr/nos-actions/produire-du-logement-
tres-social
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For actions done in social housing, a ministerial order also sets ratios by localities,
which can be used instead of the criteria mentioned above (to simplify the approach
for the reporting by social housing bodies).

A major change of the definition has been in force since 1st of January 2022, in
order to better focus the ‘energy poverty’ WhC on the very-low-income
households (i.e. the first two income deciles).

Number of persons -
: P Household’sincome | Household’s income
in the household : . .
(Paris region) (€) (Other region) (€)
1 23541 17009
2 34551 24 875
S 41493 29917
4 48 447 34948
5 55427 40 002

Par personne supplémentaire 6970 5045

Figure 16 : Example of thresholds published by the French ministry

As an example (highlighted in the figure above), a 4-person household living in Paris
region and with a yearly income of 48ke€ is eligible to energy poverty WhC.

2.1.4 Monitoring method

Obligated parties must provide the following list of additional supporting documents
to prove that a project is intended for households eligible to ‘energy poverty’ WhC:

e Tax or non-tax notices for each household, or

e Proof of income tax issued by the tax authorities for each household, or

e In case of private social building, a social rent agreement (between the tenant
and the national housing agency).

The reference date to consider this status is based on the most advantageous
situation for the beneficiary and can be either the start date of the action, or the
date of completion of the action, or the date of the application for WhC#2,

42 For more details, see the related legislation (in French):
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000029460644
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To ensure the privacy of the data collected, there is a secured registry where all the
data can be stored.

As ‘energy poverty’ WhC are processed separately and recorded in a separate
registry, energy savings achieved among the priority group are directly monitored
separately. The ministry can therefore easily include statistics about ‘energy poverty’
WhC in its regular publications about the results of the scheme, and can also
distinguish these energy savings in the data reported to Article 8 EED.

As France reports the white certificates scheme only (no alternative measure
reported), there is no risk of double counting with energy savings achieved from
public incentives that can be cumulated with ‘white certificates’ incentives.

2.1.5 Main results

Delivery of ‘energy poverty’ WhC:

e 1521 TWhcumac since 2016 (start of the 'energy poverty’ WhC)
e 1 346 TWhcumac since 1st of January 2018
e 480 TWhcumac since 1st of January 2022

The action types that have delivered the largest shares of ‘energy poverty’ WhC are
insulation actions (especially attic and roof insulation, and wall insulation) and
installation of heat pumps:

Top 5 standardized action used to produce

Energy poverty WhC

(Between 1 January 2022 and 31 January 2024)
Attic and roof

insulation
21%

Others
26%

Deep renovation Air-to-water or
water-to-air heat

of individual
house pump
10% 16%
&' Floor insulation

Wall insulation 8%

19%
Figure 17: standardized actions used to produce Energy Poverty WhC

As a rough estimation, 1 TWhcmac means about 5 million EUR of ‘white certificates’
incentives (for ‘energy poverty’ WhC).
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2.1.6 References

e Toum, S. (2024). France's experience with the ‘energy poverty’ white certificates.
Presentation at the ENSMOV Plus’ workshop in Budapest, 20 March 2024.

o Official webpage about the French white certificates scheme:
https://www.ecologie.gouv.fr/dispositif-des-certificats-deconomies-denergie
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2.2 Ireland’s experience with energy poverty
targeting
Author: Samuel Thomas, RAP

2.2.1 Quick reminder about the Irish obligation scheme and alternative
measures alleviating energy poverty

Ireland uses an energy efficiency obligation scheme (EEOS) and alternative
measures to meet its Article 8 EED target. Among those policy measures, the EEOS
and four alternative measures target priority groups at risk of energy poverty.

The Strategic Energy Authority of Ireland (SEAI)'s Fully Funded Energy Upgrades
scheme is the main alternative measure alleviating energy poverty through energy
efficiency actions, co-funded by the Irish Government and the European Union’s
European Regional Development Fund. The scheme provides energy upgrades to
qualifying private homes and homes owned by housing associations (approved
housing bodies) built before 2006, including insulation, lagging, draught proofing,
lighting, occasionally windows and increasingly new heating systems. As the scheme
is fully funded, there is no scope for obligated parties in the EEOS to play a role.

The EEOS is designed to meet 60% of Ireland’s energy saving obligation and covers
obligated parties exceeding the annual threshold of 400 GWh across liquid fuels,
natural gas, electricity and solid fuels. It contains a sub-target of 5% for energy
poverty and a further 10% target for the residential sector. To comply with the
energy poverty target, obligated parties must affect energy efficiency improvements
in the worst performing buildings (with a Building Energy Rating (BER) of D2 or
lower) and raise them to a level of at least B2. Obligated parties can report actions
that are co-financed by alternative measures, with savings allocated to the EEQOS and
not to the alternative measures when reporting under Article 8 EED.

The table below summarizes the alternative measures that obligated parties can co-
finance actions with.

Table 9. Alternative measures for cofinancing
Scheme Short description ‘

National Home Energy  This scheme provides grants of up to 50% of the costs of
Upgrade Scheme upgrading homes to the B2 level through One Stop Shops.

Retrofitting Programme | This scheme allocates funding to local authorities to upgrade
for Social Housing local authority owned homes to the B2 level
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Communities Grant This scheme provides funding to community-based partnerships
Scheme to improve the energy efficiency of their local building stock,
often through a project coordinator

The priority groups in both the Fully Funded Energy Upgrades Scheme and the EEOS
are defined according to existing criteria, i.e. homeowners who receive at least
one of the following seven welfare payments:

e Fuel Allowance as part of the National Fuel Scheme.

e Job Seekers Allowance for over six months and have a child under seven
years of age

e Working Family Payment

e One-Parent Family Payment

e Domiciliary Care Allowance

e Carer’s Allowance and live with the person you are caring for

e Disability Allowance for over six months and have a child under seven years of
age

Applicants can discover whether or not they are eligible by entering their Personal
Public Service (PPS) number into the application form for the relevant grant
scheme. Likewise obligated parties can find out if a homeowner is eligible through
their PPS number.

Homes are only eligible if they are the main residence of the eligible homeowner.

Homes in the Fully Funded Energy Upgrades Scheme are prioritised according to
their energy performance, with the worst performing buildings (BER ratings E, F
and G) moved towards the top of the pipeline of projects undertaken through the
scheme. Similarly, the energy poverty sub-target of the EEOS is now related to the
energy performance of the dwelling (see above).

In both cases, the targeting is thus based on a combination of criteria related to
the households (eligibility to welfare payments) and to the dwelling (energy
rating).

All actions are monitored through the Energy Credit Management System,
through which obligated parties and grant scheme administrators enter information
related to the actions undertaken, the pre- and post- energy performance and
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https://www.gov.ie/en/service/1306dc-jobseekers-allowance/
https://www.gov.ie/en/service/08bb21-working-family-payment/
https://www.gov.ie/en/service/d0b018-one-parent-family-payment/
https://www.gov.ie/en/service/30fac9-domiciliary-care-allowance/
https://www.gov.ie/en/service/2432ba-carers-allowance/?referrer=https://www.gov.ie/ca/
https://www.gov.ie/en/service/df6811-disability-allowance/
https://ensmov.eu/wp-content/uploads/2021/08/ECMS_overview_Jul2021.pdf
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whether or not the homeowners are in receipt of one of the qualifying welfare
payments. Verification of the data is undertaken by SEAL

SEAI also prepared guidance for the EEQS, including a guidance for the submission
of residential and energy poor energy savings.

According to Ireland National Energy and Climate Progress Report (NECPR) 2023, in
2021 the EEOS delivered 34.9 ktoe final energy savings (53% of the reported
savings), of which 1.8 ktoe were made among priority groups (i.e. 5% of the EEOS
savings, in line with the sub-target). It should be noted that this was before the
revision of the EEOS, and especially the new provisions for the energy poverty sub-
target, that entered into force in January 2023.

The residential sector measures reported separately to the EEOS delivered 3.3
ktoe final energy savings, of which 0.95 ktoe (i.e. 29%) were made among priority
groups.

The next data reported to Article 8 EED will be the NECPR 2025, due by March 2025.
In the meantime, SEAI published its annual report about the National Retrofit Plan,
mentioning that the Fully Funded Energy Upgrade supported 5,900 energy-
poor homes with free energy upgrades in 2023 (+33% compared to 2022).
Another important aspect noted for this 2023 result is the move towards deeper
renovations, with an average investment per home of about 25,000 EUR.

The Fully Funded Energy Upgrade is by far the main public scheme for supporting
energy poor households. The other schemes supported a much smaller number of
upgrades: 664 Approved Housing Body upgrades supported under the One-Stop-
Shop Service, and 44 fuel-poor homes supported under the Community Energy
Grants Scheme. At the same time, the Government schemes supported about
50,400 upgrades in 2023. The 6600 upgrades done in energy-poor or Approved
Housing Body homes represent 13% of the total upgrades in 2023.

o Duffy, A. (2023). Ireland’s Energy Efficiency Obligation Scheme: redesigning to
increase ambition. Presentation at the ENSMOV Plus’ workshop in Paris, 7
December 2023.

e Durkan, J. (2021). Introduction to the Irish Energy Credit Management System.
ENSMOV online workshop on IT tools for energy efficiency policies, 21 July 2021.
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e Hobbs, S. (2023). SSE Airtricity experience with implementing actions for energy
poor households in Ireland. Presentation at the ENSMOV Plus’ workshop in Paris,
7 December 2023.

e SEAI (2024). National Retrofit Plan — Full Year Report 2023. Sustainable Energy
Authority of Ireland, March 2024.

e SEAI (2023). Energy Efficiency Obligation Scheme — Guidance for the submission
of residential and energy poor energy savings. Sustainable Energy Authority of
Ireland, version 1.1, May 2023.

e SocialWatt (2023). Ireland — Country Factsheet. February 2023.

e Webpage of the Fully Funded Energy Upgrades scheme:
https://www.seai.ie/grants/home-energy-grants/fully-funded-upgrades-for-
eligible-homes/

e Webpage of the Energy Efficiency Obligation Scheme:
https://www.seai.ie/business-and-public-sector/business-grants-and-
supports/energy-efficiency-obligation-scheme/

e And infographic about the EEOS: https://www.seai.ie/publications/EEOS-
Infographic.pdf
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2.3 Slovenia’s Eco Fund programme to alleviate
energy poverty (ZER call)

Authors: Matevz Pusnik and Katarina Trstenjak, JSI

Last October 2023, the Ministry of Environment, Climate and Energy took a serious
approach to tackling and reducing energy poverty with the Regulation on criteria for
defining and assessing energy poverty. This forms the legal basis for the Action
Plan to Alleviate Energy Poverty in Slovenia*’, adopted on 30 November 2023.
The Action Plan sets three overarching goals for 2030, aligning with the National
Energy and Climate Plan (NECP) update proposal.

The target audience are the households living in energy poverty according to the
definition of energy poverty in the Regulation on criteria for defining and
estimating the number of households in energy poverty* (Article 2) and the
criteria defined in Action Plan to Alleviate Energy Poverty in Slovenia:

1. Energy poverty is a situation in which there is a household whose income is
below the at-risk-of-poverty threshold and unable to meet its basic energy
needs due to inadequate housing conditions or an inability to meet those
needs at affordable prices or low energy efficiency of living spaces. The basic
energy needs include, in particular, the costs of heating, domestic hot water
treatment, cooling, cooking and lighting.

2. Energy poverty is also a situation in which there is a household whose energy
cost accounts for a large proportion of expenditure in relation to that
household's disposable income.

The objectives of the Action Plan to Alleviate Energy Poverty include:

1. To reduce the share of energy-poor households to between 3.8% and 4.6%
by 2030 (overarching goal)*.

2. Toinvest in energy efficiency (EE) and renewable energy sources (RES) in at
least 8,000 energy-poor households up to 2030.

4 Action Plan to Alleviate Energy Poverty in Slovenia, 2023, available in Slovene at:
https://www.energetika-portal.si/podrocja/energetika/energetska-revscina/akcijski-nacrt-za-
zZmanjsevanje-energetske-revscine/

4 Regulation on criteria for defining and estimating the number of households in energy poverty, 2022,
available in Slovene at: https://pisrs.si/pregledPredpisa?id=URED8648

4> According to the Statistical Office of the Republic of Slovenia (SORS), 7.2% or 62000 households
(4.9% or 102000 persons) were living in energy poverty in 2022.
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3. To achieve a cumulative energy savings target of 573 GWh from 2021 to
2030 (about savings achieved among energy poor households).

The measures outlined in the Action Plan are planned with a long-term perspective,
with a focus on their short-term implementation in the period 2024-2026. The plan is
to make investments in EE and RES for energy-poor households, including
installation of new wood biomass combustion plants, collective measures for the
energy renovation of multi-apartment buildings, and integration of the energy poor
into energy communities by the end of 2026.

An announcement made in October 2023 mentioned 24 million EUR from the
Climate Change Fund intended for investments in EE measures and the use of
RES in energy poor households; the establishment of an ‘energy poverty office’ at
the Eco Fund*® and regional advisory points; and implementation of other activities
planned in the Action Plan to Alleviate Energy Poverty. More funding for 2026-2030
could be available from the Social Climate Plan (to be prepared by June 2025).

The main implementing authority is Eco Fund (£ko Sk/ad), in charge of the
alternative measures reported to Article 8 EED, and that administrates and
implements measures to alleviate energy poverty (currently the ZER call?’, following
other programmes*®). Eco Fund also manages the so-called ‘local coordinators
network’ that communicate with social services and energy poor households at
local level. Furthermore, energy experts are included in the visits of households and
counselling on priority measures.

The ZER call offers a subsidy rate of 100% for energy poor households, up to 18.000
EUR (including VAT), for measures identified as priority measures by the energy
expert on site (see eligibility criteria in the next section). The current call has a
budget of 5 million EUR, and should then support at least 270 households (based on
the 18.000 EUR cap).

Eligible action types include thermal insulation of roof, external walls, ceiling or floor
(if next to an unheated space), energy efficient windows and external entrance
doors, efficient systems for domestic hot water, ventilation system with heat
recovery, replacement of old heating systems with biomass system.

The cost of a coordinator is also eligible (to get support for the application process
and implementing the project).

46 See (in Slovenian): https://ekosklad.si/prebivalstvo/zmanjsevanje-energetske-revscine-2

47 ZER is an abbreviation for ‘ZniZevanje Energetske Revscine’, that means ‘Reducing Energy Poverty'.
48 Slovenia started to implement energy efficiency programmes with social provisions since 2009. For
more details, see the related measure ‘Scheme of energy efficiency for low-income households’ in the
MURE database: https://www.measures.odyssee-mure.eu/energy-efficiency-policies-
database.html#/measures/958
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Other measures to tackle energy poverty currently implemented by Eco Fund
include:

¢ Free energy consultation at home (ZERO project): recipients of certain
social benefits can apply for this free service through their regional Social
Work Centre. The visit is done by an energy consultant of the ENSVET
network, providing advice on reducing energy and water costs, as well as a
package of simple energy and water saving devices (efficient light bulbs,
power strips with switch, energy-saving faucet and showerheads, window
seals, etc.)

¢ Energy renovation of apartment buildings: recipients of certain social
benefits can receive 100% grant for investment costs of building renovation
or renovation of collective central heating systems.

Households who live in energy poverty are usually also the recipients of social
assistance or other social transfers. Hence, the measures can be combined with
other measures that are in place for tackling poverty in general.

Households can be eligible to the call if they meet the following criteria (among
other criteria):

« Having material/financial risk: income below the at-risk-of-poverty
threshold;

e Living in an energy inefficient dwelling (i.e. heat required for space
heating is more than 150 kWh/m2 per year) OR inappropriate housing
conditions (i.e. leakage of the roof, damp walls, floor or foundation, rotten
window frames or floors and the like).

About the eligibilty of the household (social criteria), this is checked based on
existing criteria for social benefits, such as evidence provided by the Social
Work Centre about eligibility to social assistance and/or welfare allowance, or receipt
about the energy supplement (temporary measures for the most vulnerable groups,
to mitigate the consequences of the price increase)*.

About the eligibility of the dwelling (energy/technical criteria), this is assessed by
the energy expert who also decides what measures are the most relevant (based

49 Eligible evidence also includes a copy of the last decision on child allowance, from which it follows
that the applicant's family belongs to the 3™ income class (or lower income class), and statement of
assets given under criminal and material liability, which is attached to this public call (this statement is
required in cases of material endangerment with proof of paid energy allowance and a decision on child
allowance).

73
Resources for an effective implementation of the EED energy savings obligation



ENSMOV...

on the maximum budget of 18.000 EUR per household, and the list of eligible action
types).

About the other measures, eligibility is based on social criteria only (eligibility to
certain social benefits)°,

The ZER call and ZERO project are dedicated to priority groups (cf. eligibility
based on social criteria). Therefore, the results from these schemes are known
separately from the more general schemes for energy efficiency in the residential
sector.

For the ZER call, the Social Work Centre or the energy expert doing the visit may
help with the preparation of the application file.

For the ZERO project, the application is directly managed by the Social Work Centre.

In the ZER call, the measures to be implemented are first identified by an energy
expert. Therefore, an assessment is available in the file of each project. The state
prior to the implementation of measure is inspected by the energy expert who sets
the baseline. After the inspection, the priority measure(s) is(are) proposed. When
the measure(s) is(are) implemented, the energy expert checks the implementation
and helps with the documentation in cooperation with the local coordinator, for
submitting the file to Eco Fund. Eco Fund collects all the required administrative data
and reports it on a yearly basis to Slovenia’s Energy Agency. Eco Fund reports the
savings as deemed savings, in accordance with the national savings calculation
methodology catalogue (considering the old replaced technology and the new one).

About the calls for renovation of apartment buildings, they are not restricted
to energy poor households, as households with different profiles may live in the
same apartment building. Households meeting certain social criteria can benefit from
a higher grant rate (up to 100%). To benefit from this higher rate, the households
need to provide evidence about their eligibility. Therefore, Eco Fund can know the
share of households in each group according to the incentive rate claimed.

Eco Fund publishes annually the results per beneficiary group. These results are
also included in the yearly report on Slovenia’s energy state by Slovenia’s Energy
Agency. Since the main projects started in 2023, the first results about the new calls
for projects are not available yet.

0 Recipients of extraordinary cash social assistance or cash social assistance and/or protective
allowance (for the ZERO project, free energy consultation).

Recipients of the cash social assistance and/or welfare allowance (for 100% grant for the renovation
of apartment buildings).
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The energy poverty rate of households in Slovenia was 7.2% in 2023, the
same as in 2022. About 62,000 households were energy poor and about 109,000
persons were living in them, or 7,000 more than a year before. Compared to the
previous year, among energy-poor households there were fewer one- and two-
member households without dependent children and more multi-member
households with dependent children. A comparison over a longer period shows that
energy poverty is gradually declining; it was the lowest in 2021. Between 2014 and
2023, the share of energy poor households decreased by about a third or by 26,000.
The liink to official statistics can be found here:
https://www.stat.si/StatWeb/en/News/Index/12712

The ZERO500 programme managed by Eco Fund was completed in 2023, using
Cohesion Funds (budget of 3.5 million EUR) to provide incentives for 392 energy
poor households. The most frequently implemented measures were thermal
insulation of the roof and envelope and installation of energy-efficient windows
and/or entrance doors. At the end of 2023 a new call for financial incentives to
reduce energy poverty was published by Eco Fund (20 mio EUR).

Two indicators defined in the Action Plan to Alleviate Energy Poverty in Slovenia
(used also in the latest NECP update), namely: (1) humber of Households with
implemented measures and (2) cumulative energy savings in EPOV households (in
accordance with Article 8 of EED). The indicators were not reported yet, since the
EPOV Action Plan has been adopted just recently at the end of 2023.

Nevertheless, the data reported by Slovenia in the 2023 NECPR (National Energy and
Climate Progress Report) mentions that among the 18.6 ktoe/year of new annual
savings achieved in 2021 from energy efficiency programmes for the residential
sector, 0.22 ktoe/year contributed to alleviate energy poverty (i.e. 1.2% of the
residential savings were achieved among priority groups). These energy savings
were related to the replacements of heating boilers in energy poor households
where the baseline could be determined. With the new schemes that can be
reported in the next NECPR, it is expected that this share of savings will increase.

The main schemes dedicated to tackle energy poverty started in 2023, hence first
results will be available in this year’s reports (expected in the first half of 2024).

Nevertheless, experience has been gained from the schemes implemented in
previous years (e.g. ZERO500 programme).

An important lesson that has to be highlighted is the recognised importance of
skilled professionals (energy inspections) and the coordinators network that
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operate as facilitators at the local level. Without the network of coordinators that
communicate with social service offices, the impacts would be limited. Hopefully the
data on savings achieved in target households when available will support that.

The experience of the ZERO500 programme shows that beneficiaries usually need
integrated support throughout the whole process, from preparation of the
application to the implementation of actions. Vulnerable households are rarely
familiar with the administrative process to get funding for an investment. The
support provided by the energy expert doing the visit is essential (as continued in
the ZER scheme).

2.3.6 References

e Pusnik, M. (2024). Slovenia’s experience with targeting priority groups in financial
incentives for energy efficiency in buildings. Presentation at the ENSMOV Plus’
workshop in Budapest, 20 March 2024.

e Ministry of Environment, Climate and Energy (2023). Akcijski nacrt za zmanjsanje
energetske revscine [Action Plan to Alleviate Energy Poverty in Slovenia).
November 2023.

e Webpage of Eco Fund on energy poverty:
https://ekosklad.si/prebivalstvo/zmanjsevanje-energetske-revscine-2

76
Resources for an effective implementation of the EED energy savings obligation


https://energysavingpolicies.eu/materials/workshop-materials-alternative-measures-in-the-eed-context-achieving-energy-savings-in-all-sectors/
https://energysavingpolicies.eu/materials/workshop-materials-alternative-measures-in-the-eed-context-achieving-energy-savings-in-all-sectors/
https://www.energetika-portal.si/podrocja/energetika/energetska-revscina/akcijski-nacrt-za-zmanjsevanje-energetske-revscine/
https://www.energetika-portal.si/podrocja/energetika/energetska-revscina/akcijski-nacrt-za-zmanjsevanje-energetske-revscine/
https://ekosklad.si/prebivalstvo/zmanjsevanje-energetske-revscine-2

(g

ENSMOV..

2.4 Belgium: Wallonia’s policy package to tackle
energy poverty

Authors: Samuele Livraghi and Jean-Sébastien Broc, IEECP

2.4.1 Background and objectives of the policy package

The figures from Belgium’s energy and water policy barometer about 2021 showed
that the share of households in energy poverty in Wallonia (about 29%) is
higher than the national average (20.6%). This explains why Wallonia’s
contribution to Belgium'’s draft update of National Energy and Climate Plan (NECP)
highlights that “access to energy for all and the fight against energy poverty are at
the heart of the Walloon energy policy’.

In Belgium, energy efficiency policies are under the responsibility of the
regions. Wallonia has developed measures to provide specific support to low-
income and vulnerable households since the 1990’s (see list of measures below).
More recently, in 2015, the main grant scheme for energy renovation of dwellings
was revised to provide higher grants for households with lower income. Tackling
energy poverty is also one of the objectives included in the Regional Policy
Declaration, the Recovery and Resilience Plan (RRP) and the “Get Up Wallonia”
measures, all reported for in the Wallon Recovery Plan (PRW). For example, the RRP
foresees that €35 million will be spent for the renovation of social housing.

During the obligation period 2014-2020, Wallonia already reported energy efficiency
measures focused on alleviating energy poverty (MEBAR II and PAPE, see below),
and other measures that contributes to alleviate energy poverty among other
objectives (e.g. Housing Grants). For the current obligation period, Wallonia includes
in its measures reported to Article 8 EED a specific package of measures
dedicated to tackling energy poverty, that builds on these existing measures.

This package includes policy measures with complementary objectives and different
types of support and interventions according to the types of households they
target, especially considering households’ categories with low financial capacities.
Wallonia also emphasises that all measures that aim at reducing the weight of
energy in households’ expenditures or at improving comfort and healthiness of
dwellings contribute to alleviating energy poverty. Therefore, most of the Wallon
Long-Term Renovation Strategy (LTRS) is meant to tackle energy poverty.

List of measures part of the energy poverty package:

e Housing Grants (“Primes Habitatior’’, since 2005 with major revisions in
2015 and 2025): scheme for all homeowners, with the general objectives of
achieving Label A energy performance across the housing stock by 2050,
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enhancing comfort and reducing energy bills. Since 2010, the grant amounts
depend on the income group and type of works (with more progressivity since
2015) (Pevenage 2017). Household composition is also considered for the
income group (taking into account vulnerable persons such as dependent
children, persons with disabilities, and elderly individuals). Grant ceiling has
been increased to max 90% of the eligible costs from July 2023. The process
starts with an audit (on housing and energy), recommending packages of
action to achieve high energy performance (possible to make successive
applications for stepwise renovations), and to ensure compliance with
regulations (e.g. for electricity and gas safety). Actions

must be carried out by registered professionals.

The last major reform adopted in February 2025 further expanded the
scheme with a temporary enhanced support regime. The process typically
starts with a mandatory energy and housing audit (except for roof-related
works), conducted by an approved auditor, which triggers eligibility for both
an audit grant and grants for recommended renovation works. The audit
provides a customized roadmap covering energy efficiency improvements, for
both health benefits, and structural integrity (e.g., moisture problems, roof
stability), supporting long-term planning. Eligible renovation categories
include roof insulation, wall and floor insulation (including biosourced
materials), heating system upgrades (e.g., biomass boilers, heat pumps), hot
water systems, mechanical ventilation, and safety upgrades to gas and
electricity. For benefitting from the temporary extra measures, works must be
performed by certified professionals and completed before 30 September
2026.

Rénopack (loans with zero interest rate, since 2016): this loan scheme
complements the Housing Grant to help finance the upfront costs of
renovation works, especially for households with difficulties or no access to
credit while having stable income (loans managed by two social credit
institutions). Rénopack offers loans ranging from 1000 to 60000 euros for
various renovation works in dwellings older than 15 years. Eligibility criteria
encompass factors such as income thresholds and occupancy status.
Reimbursement period can be up to 30 years. Rénopack replaced the previous
Ecopack scheme. A similar scheme (Rénopack SWCS) provides the same
type of loan to complement the other grant scheme (for small works, see
below).

Small works grant without audit (*Primes Toiture et Petits Travaux sans
Audit’, from September 2022): this grant (up to 90% of eligible costs)
supports households to renovate roofs or undertake light renovations to
improve energy performance (eligible renovation costs can range from 200 to
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6000 euros)?!. Like for the Housing Grants, the grant amounts depend on the
income group and type of works (together with specific renovation
requirements). No audit is required. However, for some action types, an
assessment visit (free of charge) is needed before submitting the application.

e MEBAR II (Energy Investment Aid for Low Income Households |"Aide
a l'investissement — Energie pour les ménages a revenu modeste”, since
1993): this measure offers subsidies to low income households for
implementing energy-efficient improvements in their residences. The grant
amount can be up to 2000 euros®?, and therefore mostly supports
intermediate works, including the replacement of frames or exterior doors,
other insulation works, biomass stoves, chimney sheathing, boiler or water
heater replacement. Applications are managed by the local CPAS (Public
Centres of Social Action). The budget planned for 2023 was 4.6 million
euros>.

o PAPE (Preventive Energy Action Plan | “Plans d'action préventive en
matiere d'énergie’, since 2004): scheme run by the CPAS providing
households in precarious situations with individualised support (energy
assessment, advice and information, home visits, low-cost energy saving
actions and complementary support for actions partly subsidised by other
schemes). PAPE also includes information and awareness-raising sessions (on
the rational use of energy, energy management, available aids and grants,
etc.).

e SWL Renovation Plan 2020-2024 (for public and social housing>*): the
Renovation Plan of the Walloon Housing Society (SWL) includes a budget of
1.2 billion euros to renovate about 25 000 dwellings by 2024 (75% funded by
the Region, and 25% by the local social housing bodies), prioritizing the
renovation of the worst performing dwellings (labels F and G, that form about
one third of the public housing stock)®>. The Renovation Plan aims at deep
renovation (about 46 700 euros per dwelling®®), to contributes to the regional

31 The scheme can be used for successive renovation works, with a limitation on the number of works
within 2-year period (max 5 energy efficiency works and max 5 other renovation works, so 10 in total).
This is to encourage to use the Housing Grant in case of major renovations (included if stepwise).

>2 Tt was previously 1365 euros from 2002 to 2022. The maximum amount can be doubled for some
action types. It is possible to apply again for a MEBAR grant after five years, but not for the same action
type.

>3 See: https://www.wallonie.be/fr/actualites/energie-46-millions-deuros-pour-soutenir-les-menages-
bas-revenus-en-2023

>4 According to Wallonia’s contribution to the draft NECP update, Wallonia’s housing stock amounts to
1.6 million dwellings, whose 110 000 dwellings (i.e. about 7%) in public or social housing.

% See the official announcement of the plan: https://collignon.wallonie.be/home/presse--
actualites/communiques-de-presse/presses/plan-de-renovation-du-logement-public-wallon--12-
milliard-deuros-dinvestissement-en-quatre-ans.html

%6 Additionally, approximately 340 euros per unit will be allocated for tenant support and participation
in the renovation process

79
Resources for an effective implementation of the EED energy savings obligation


https://energie.wallonie.be/fr/obtenir-une-aide-en-tant-que-menage-a-bas-revenus.html?IDC=6369
https://energie.wallonie.be/fr/plans-d-action-preventive.html?IDC=8768
https://www.swl.be/index.php/accueil/plan-de-renovation
https://www.wallonie.be/fr/actualites/energie-46-millions-deuros-pour-soutenir-les-menages-bas-revenus-en-2023
https://www.wallonie.be/fr/actualites/energie-46-millions-deuros-pour-soutenir-les-menages-bas-revenus-en-2023
https://collignon.wallonie.be/home/presse--actualites/communiques-de-presse/presses/plan-de-renovation-du-logement-public-wallon--12-milliard-deuros-dinvestissement-en-quatre-ans.html
https://collignon.wallonie.be/home/presse--actualites/communiques-de-presse/presses/plan-de-renovation-du-logement-public-wallon--12-milliard-deuros-dinvestissement-en-quatre-ans.html
https://collignon.wallonie.be/home/presse--actualites/communiques-de-presse/presses/plan-de-renovation-du-logement-public-wallon--12-milliard-deuros-dinvestissement-en-quatre-ans.html

ENSMOV...

objective of renovating 55 000 dwellings (i.e. half of the public and social
housing stock) up to a B label by 2030 (PACE 2030°7). This complements the
PIVERT programmes (1 and 2) started in 2016.

Wallonia’s contribution to Belgium’s draft NECP update mentioned possible further
measures, either planned or under consideration, especially as part of developing
the LTRS. This includes for example a pilot programme for the renovation of the
worst performing dwellings being owned by low income or vulnerable households.

In Wallonia, priority groups are delineated through nuanced eligibility criteria and
tailored support mechanisms, that lead eligibility (or grant amount) to hinge on
income thresholds, to ensure equitable access to benefits. Besides, specific
provisions are identified, promoted and implemented to cater to vulnerable groups,
such as dependent children, persons with disabilities, and elderly individuals.
Moreover, grants for renovation works target dwellings older than 15 years,
which may be seen as a proxy to focus on dwellings with poor energy performance.

As the government is committed to ensuring that energy remains affordable and
accessible to all citizens, measures are in place to support households facing energy
poverty, such as awareness campaigns and assistance programmes like MEBAR II
and PAPE, considering customers experiencing financial difficulties or debt
mediation. These customers benefit from social tariffs established by CREG (Federal
regulatory body for electricity and gas), additional protection measures, and
assistance programmes like winter gas aid. The number of protected customers in
Wallonia has increased over the years, reflecting ongoing efforts to address energy

poverty.

Table 10 below summarizes the main criteria used in the energy efficiency schemes
focused on or contributing to alleviating energy poverty.

>7 Wallonia’s Plan for Air, Climate and Energy, forming the basis of Wallonia’s contribution to Belgium’s
NECP (see Wallonia 2023).
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Table 10. Target groups, eligibility criteria and means of differentiation of Wallonia's measures.

Measure

Housing
Grants

Rénopack

(loans with
zero interest
rate)

Target group(s)

All households, with
differentiation
according to income
groups, and
considering vulnerable
groups (dependent
children, persons with
disabilities, elderly
individuals)

Households with
stable income (up to
104 400 euros/year)

Eligibility Criteria

- homeowner or co-owner
associations (holding real
property rights on the dwelling)

- dwellings older than 15 years

- actions recommended by an
energy audit, and done by
registered professionals

- prerequisite compliance of the
electricity and gas installations

- Homeowners with
residences over 15 years old in
Wallonia

- Income threshold (taxable
revenues of less than 104 400
euros) + stable income (cf.
capacity to reimburse the
loan)>8

Means of Differentiation

Differential benefits based on income
thresholds: currently, five income
groups are considered, with a factor 1
to 6 between the grant amount for the
highest income group and the lowest
income group, respectively. For the
lowest income group, the grant amount
can be up to 90% of the eligible costs.

Obijective of equitable access to benefits.

All loans are zero interest rate. Loan
amount and duration depend on
reimbursement capacities and types of
renovation works.

Specific criteria for eligibility, including
income thresholds and property
requirements.

58 See: https://www.wallonie.be/fr/demarches/beneficier-du-financement-de-vos-travaux-de-renovation
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Small works All homeowners,

grant with differentiation

without according to income

audit groups, and
considering vulnerable
groups

MEBAR 11 Low-income

(Energy households (owners or
Investment Aid | tenants)

for Low

Income

Households)

- actions recommended by an
energy audit, and done by
registered professionals

- prerequisite compliance of the
electricity and gas installations

- holding real property rights on
the dwelling (or co-owner
associations)

- dwellings older than 15 years

- list of eligible action types, to
be done by registered
professionals OR by the owners
(allowed for some action types,
with lower grant amount)

- compliance with regulatory
standards

- Household income not
exceeding the social integration
income (RIS) increased by 30%
- Application prepared by social
workers (local Public Centre of
Social Action - CPAS)

Differential benefits based on income
thresholds (similarly to Housing Grants:
five income groups are considered,
with a factor 1 to 6).

Situations of vulnerable groups (such as
dependent children, persons with
disabilities, and elderly individuals) are
considered in the calculation of the
income category (for the bonus factor).

Measure specifically focused on low-
income households (cf. eligibility criteria)

Specific provisions for eligible works and
bonus amounts based on income levels
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PAPE
(Preventive
Energy Action
Plan)

SWL
Renovation
Plan 2020-
2024

Households
experiencing
precariousness
(beneficiaries or not of
CPAS)

Social housing
bodies

- List of eligible action types (all
energy-related)

In case of tenants:

- Works shall be approved
beforehand by the owner

- The owner cannot increase
the rent in the next 30 months

- CPAS can apply for a regional
grant, based on their estimate
of the number of households in
need of individualized support
(focusing on households
receiving the social integration
income)

- Follow-up actions target
households in precariousness,
regardless of CPAS assistance.

- Dwellings managed by public
housing companies, older than
10 years and not significantly
renovated in the past 10 years,
and with an energy label lower
than B (with priority on F- or G-
label)

Measure specifically focused on tackling
energy poverty, prioritizing households
the most in needs.

CPAS may receive a budget of 250 euros
per household supported (up to 50 000
euros per local CPAS, i.e. to support up
to 200 households).

Measure focused on social housing,
therefore benefitting to tenants of social
housing. Tenants receive support
throughout the renovation process, with
funding allocated for assistance and
actions to encourage participation. The
plan also aims to assess social impacts to
enhance the well-being of residents.
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As regards the monitoring of whether the actions are implemented among
priority groups, the schemes can be grouped according to three cases:

1) Financing schemes open to all (or most) households (cf. Housing
Grants, Renopack and Small works grants without audit)

The applications are submitted by the households, possibly with support of social
workers or other advisors.

It should be noted that the applicants do not need to provide data or documents
about their income. The administration (Public Service of Wallonia — SPW)
processing the applications get the data needed from the corresponding
administrations. Applicants who do not want SPW to access their income data can
mention it in their application form.

Similarly, SPW get data about the dwelling (e.g. construction year) from the land
register administration (based on the address mentioned in the application).

The application form collects complementary data about the household composition
(about children, disabled persons and elderlies) as this is considered when defining
the income category. Applicants also need to indicate the type(s) of renovation
works completed.

About the monitoring of the actions, the application files need to include the quotes
and invoices of the works for which the household applies for a grant, as well as
pictures of the dwellings before, during and after the renovation works.

At the end, SPW knows the number of works done per action type and income
category.

2) Schemes focused on low-income or vulnerable households (cf. MEBAR
II and PAPE)

The applications are processed by social workers (local CPAS) directly in contact with
the households. They collect the data and documents required for the application file
(e.g. about the household composition and income).

In this case, all the actions (and resulting energy savings) benefit to priority groups
(see their definition in the previous section), and contribute to alleviate energy
poverty.

3) Social housing renovations (cf. SWL Renovation Plan)

Local social housing bodies prepare their renovation plan in close coordination with
SWL (Walloon Housing Society) that provides most of the funding. SWL follows
closely the renovation projects with the social housing bodies. The progress of the
renovation plans is monitored in annual reports.
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All renovation projects benefit to tenants of social housing.

For the financing schemes (first case above), the assessment and approval of
the applications are done by the administration in charge of the scheme (SPW,
Public Service of Wallonia). This step verifies the documentation of each application
file, considering completeness and compliance with program requirements. Which
may result in delays (see lessons learned below). The grants are awarded if
applications meet all eligibility criteria and technical standards. Incomplete
applications are given a 60-day period for completion.

The M&V also includes a post-approval monitoring: random post-disbursement
inspections may be conducted within five years to verify compliance.

Belgium’s draft NECP update provides information about the monitoring and
calculation of energy savings: the approach used is deemed savings, taking
into account the type of action implemented and the data available about the
dwelling (building category). The building category is used to assign the baseline
energy consumption (reference values per building category).

In Belgium’s National Energy and Climate Progress Report (NECPR) 2023°°, energy
savings are reported for the package ‘Tackling energy poverty’ that includes the
energy savings from the Housing Grants, PAPE and MEBAR II. These new annual
energy savings achieved in 2021 amount to 2.85 ktoe/year. They are all (100%) also
reported as alleviating energy poverty.

The energy savings reported from the “"Walloon long term buildings renovation
strategy” (9.64 ktoe/year) also include a share of savings contributing to alleviate
energy poverty (3.24 ktoe/year, i.e. 33%).

Altogether the energy savings for priority groups reported by Wallonia about 2021
amount to 6.09 ktoe/year. They represent 7.5% of the 81.13 ktoe/year of new
annual savings in 2021 reported by Wallonia (all sectors and measures).

Wallonia announced on March 215t, 2023 that it will no longer require strict
adherence to the recommended order of renovation works in a housing audit to
receive renovation grants. The complexity of grant schemes, strict eligibility
conditions, and lengthy administrative processing times have hindered renovation
efforts. These factors have made it unrealistic to significantly increase the pace of
renovations in the coming years or achieve carbon neutrality in the Wallonian
building stock by 2050. However, these changes will not take effect for several

59 Data available on the Reportnet platform: https://reportnet.europa.eu/public/dataflow/900
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months. Concerns have been raised about potential abuses if households or
contractors significantly deviate from audit recommendations. Auditors will need to
ensure that logical work sequences are followed or that renovations are compatible
with future work.

2.4.6 References and sources

e Belgium’s Conciliation Committee (2023). Draft update of the Belgian National
Energy and Climate Plan. November 2023.

e ICEDD and SONECOM (2019). Evaluation des impacts des récentes réformes
de I'octroi des primes et des préts « Energie & Logement » en Wallonie
[Impact evaluation of the recent reforms of grant and loan schemes « Energy
& Housing » in Wallonia). Final report, January 2019.

e Pevenage, V. (2017). The Walloon Building Renovation Strategy & the EE
Residential Grants schemes. Presentation at the Concerted Action for the
Energy Efficiency Directive (CA EED), October 2017.

 Wallonia (2023). Plan Air Climat Energie 2030 de la Wallonie — PACE 2030.
Final version adopted by the Walloon government on 21 March 2023.

e Webpage of Housing Grants (* Primes Habitation"):
https://energie.wallonie.be/fr/primes.html?IDC=7015 (and more specifically
for year 2023, see Primes Habitation 2023 )

e Webpage of Rénopack (loans with zero interest rate):
https://www.wallonie.be/fr/demarches/beneficier-du-financement-de-vos-
travaux-de-renovation

e Webpage of MEBAR II (Energy Investment Aid for Low Income Households |
"Aide a l'investissement — Energie pour les ménages a revenu modeste”):
https://energie.wallonie.be/fr/obtenir-une-aide-en-tant-que-menage-a-bas-
revenus.htm|?IDC=6369

e Webpage of PAPE (Preventive Energy Action Plan | “Plans daction
préventive en matiere d'énergie”): https://energie.wallonie.be/fr/plans-d-
action-preventive.htm|?IDC=8768

e Webpage of Small works grant without audit (" Primes Toiture et Petits
Travaux sans Audit"): https://energie.wallonie.be/fr/prime-toiture-et-petits-
travaux-sans-audit.htmI?IDC=10305
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2.5 Measures to tackle Energy Poverty in Greece

Authors: Christos Tourkolias and Dimitris Mezartasoglou, CRES

The alleviation of energy poverty has been defined as a political priority within the
framework of the National Energy and Climate Plan (NECP). A quantitative target has
been defined to reduce energy poverty at least by 50% in 2025, and by 75% in
2030 compared to 2016, while the foreseen level in 2030 in Greece should be lower
than the EU average in 2030. Additionally, in September 2021 the Action Plan for the
Confrontation of Energy Poverty was prepared within the context of the NECP,
specifying policy measures to fulfil the target for the reduction of energy poverty.
Within the framework of the Action Plan, the definition of energy poor households
was provided, and as such, a household is characterized as energy poor if it meets
simultaneously both of the following conditions:

e Condition I: The total final energy consumption of the household is lower than
the 80% of the minimum final energy consumption, which is required
theoretically for covering energy needs.

e Condition II: The total normalized income of the household, based on the
number of the household’s persons according to the equivalence scale of
OECD is lower than 60% of the mean income of all the households in Greece.

To provide long-lasting improvements that can also alleviate energy poverty, various
energy efficiency improvement programmes have been launched at national level for
low-income households since 2011, such as the ‘Energy Savings at Home'
programme. This programme, which is considered as the most significant renovation
programme in Greece, started in 2011 providing financial incentives to households,
including low-income households, so as to replace the window frames and install
shading systems, to install thermal insulation in the building envelope, including the
flat roof/roof and ‘pilotis” and to upgrade the heating and hot water system. The
financial aid consisted of higher capital subsidy and lower interest loans to
households with lower incomes, including the subsidy of the interest rate and the
coverage of the energy inspections’ cost. The renovation of the residential buildings
through the programme helped low-income households to reduce their energy
consumption by over 30% leading to lower utility bills and improved living
conditions.

The measure has been continued until 2021 via the “Exoikonomo-Autonomo”
programme after continuous improvements enabling the implementation of the most
cost-effective interventions to improve the energy efficiency of the residential
buildings. In 2021, the “Energy upgrade of buildings 2021"” programme was modified
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in order to provide financial aid to energy poor households for improving the energy
efficiency of their buildings through a dedicated budget. Moreover, the first-in first-
served approach for the support of the eligible households was abandoned using
different energy, economic and social criteria for the assessment of the applications.
The respective programme has been integrated in the Action Plan. The programme
continues to focus on energy poor households providing higher subsidy level
compared to the other households. The aforementioned programme has been
combined with other policy measures for combating energy poverty, such as the
Social Household Tariff, the provision of heating allowance and the protection from
cutting-off the electricity supply through the Universal Service regime.

The financial aid within the context of the “Energy upgrade of buildings” programme
is provided to persons, who have a legal right to an eligible residence and satisfy
specific income criteria, as shown in Table 1. It should be mentioned that the
building must be legal (either has been built with permission or has been formally
legalized so as to comply with the existing building and planning regulations) and be
utilised as a permanent residence from the eligible person for financing.

The subsidy percentage refers to the eligible budget for the implementation of
energy efficiency interventions. For the remaining budget, i.e. the amount of the
eligible cost that is not covered by the subsidy, it is possible for the participant to
grant a loan with an interest rate subsidy, based on the relevant request of the
beneficiary.
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Individual Income (€) Family Income (€) Grant rate
Home ownership Free housing
(%) allowance /House
rental (%)
<=5.000 <=10.000 75 65
>5.000 - 10.000 >10.000 - 20.000 70 60
>10.000 - 20.000 >20.000-30.000 55 45
>20.000 - 30.000 >30.000 - 40.000 45 40
>30.000 >40.000 40 40

Table 11. Income and grant criteria of the "Energy upgrade of buildings” programme.

The identification of the energy poor households is carried out through the declared
income of the participants. More specifically, the lowest income category is
compliant with the provisions of the Action Plan, which foresees the implementation
of two different approaches for the bottom-up monitoring of the energy poverty. The
first approach is based on the utilization of a logarithmic regression equation
calculating the possibility a household to be affected by the phenomenon of energy
poverty. The second approach estimates the normalized income of the energy poor
households based on the number of the household’s persons, which is equal to
4,400 euros per person. Taking into account the specified threshold in the second
approach, it was decided to consider as energy poor households those that they
have average family income equal less than 10 thousand euros assuming that the
average size of the household is equal to 2.4 according to the national statistics.

The calculation of the delivered energy saving by energy efficiency interventions in
energy poor households is performed through the following bottom-up equation:

TFESyr = Z FECbefore - FECafter
where,

TFES = Total final energy savings (kWh)
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FEChefore = The final energy consumption before the implementation of the energy
efficiency interventions.

FECarter = The final energy consumption after the implementation of the energy
efficiency interventions.

The conduction of an energy inspection is foreseen for each eligible building in order
to issue an Energy Performance Certificate (EPC), which will classify it based on A-H
energy class prior to the implementation of the energy efficiency interventions. A
second EPC has to be issued after the energy efficiency interventions so as to
quantify the energy efficiency improvement. The calculated values of the primary
energy consumption (kWh/m?), as have been calculated during the issuance of the
EPCs before and after the implementation of the energy efficiency interventions, are
converted into final energy consumptions (kWh/m?) so as to be used in the
abovementioned bottom-up equation.

The issuance of the EPC is critical, because it is required for each building to achieve
the main objective of the programme, which is to improve the energy class of
households, by at least three energy classes (achieving at least 30% of primary
energy savings, compared to energy consumption before the interventions).

The implemented approach for estimating the energy savings is complaint with the
provisions of Annex V of the Directive 1791/2023/EU. More specifically, the fourth
method foresees the estimation of the delivered energy savings by energy efficiency
interventions in energy poor households on the basis of engineering estimates using
standardised occupancy and thermal comfort conditions or parameters, such as
parameters defined in national building regulations. The use of the EPC calculates
the primary energy consumption, which is required to achieve the thermal conditions
in buildings as outlined within the Regulation of the Energy Efficiency in Buildings
with predefined parameters.

The Strategic Unit of the Ministry of Environment and Energy is responsible for the
monitoring and verification of the implemented energy efficiency interventions within
the framework of the programme, through the extensive control of a representative
sample of the issued EPCs.

It is worth noting that the implementing body reserves the right to carry out the
necessary checks to verify compliance with the terms and conditions of the
programme, based on the completeness and content of all supporting documents
submitted by the beneficiary. If the programme’s terms and conditions are not met
for some applications, the implementing body shall revoke these applications and
inform the beneficiaries through the application submission information system.

The implementing body, in order to verify the accuracy of the data indicated in the
copies of documents submitted in printed or electronic form, shall carry out a sample
check on at least 5% of the copies submitted during the exact preceding quarter, in
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accordance with paragraph 2 of Article 11 of Law 2690/1999, as replaced by
paragraph 2 of Article 1 of Law 4250/2014.

It is noted that the project is considered complete when all interventions have been
implemented, the verification of supporting documents has been completed and the
relevant expenses have been paid.

In parallel, the implementing body may carry out on-site sample inspections. In this
context, the implementing body collaborates with the Energy Inspection
Departments of Northern and Southern Greece, which, within the framework of their
responsibilities, carry out inspections to certify the smooth operation related to the
beneficiaries’ projects. The Energy Inspection Departments of Northern and
Southern Greece organize and carry out systemic inspections in the process of
issuing EPCs relating to the applications for inclusion and proceed to carry out
sample inspections, where required. Inspectors visit the properties, visually verify
that upgrades (like new insulation, windows, heating systems) were actually carried
out and measure basic parameters (wall insulation thickness, window types, heating
installations) to cross-check them with EPC and subsidy claims. A checklist is used to
ensure consistency and objectivity during inspections.

The implementation of the “"Save Energy at Home” and the “Energy upgrading of
residential buildings” programmes led to meaningful results in the period 2014-2020
contributing to the achievement of the Article 7’s target according to the provisions
of the Directive 2012/27/EU as alterative measures. More specifically, the
implementation of energy efficiency interventions in residential buildings through
these programmes resulted in 390.34 ktoe of cumulative final energy savings
representing 16% of the total cumulative savings officially declared.

Given that the energy renovation of residential buildings is considered one of the
most essential measures to achieve the target of Article 8 of the Directive
2023/1791/EU, for a total of 2877.5 ktoe of cumulative final energy savings in the
period 2021-2030, the “Energy upgrade of buildings” programme has already led to
31.34 ktoe of cumulative final energy savings in 2021. It should be noted that the
achieved cumulative final energy savings to energy poor households amounted to
4.92 ktoe in 2021 as resulted by the implementation of energy efficiency
interventions in 2,321 energy poor households.

The establishment of a procedure for the evaluation of the policy measures is
essential in order to ensure the achievement of the specified objectives taking into
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account the continuous improvement of the “Energy upgrade of buildings”
programme. Therefore, it is important to quantify the triggered impacts of each
programme on a regular basis so as to identify both its operational aspects and the
potential areas of improvement. The continuous assessment of the programmes with
the establishment of specific measurable KPIs linked with the main objectives of the
various programmes will lead to the decision either to continue them or to modify
them and/or introduce new more effective ones.

The identification of the energy poor households is critical for the case of the
programmes targeting to the alleviation of energy poverty. Consequently, the
procedure for recognizing the energy poor households must be applicable,
transparent and effective without creating additional administrative burden. The
decision to identify the energy poor households within the context of the “Energy
upgrade of buildings” programme through the declared income of the participants
has led to the fulfilment of the before-mentioned objectives. Obviously, the
conduction of an ex-post evaluation method for verifying the reduction of energy
poverty is imperative. The planned evaluation procedure can include also the
conduction of a survey exploring from the participant their experiences in regards
the effectiveness of the implemented programmes.

Last but not least, the confrontation of energy poverty may trigger the increase of
the energy consumption within the framework of the implemented policy measures.
This outcome is expected as the main priority of these programmes is to combat
energy poverty through the materialization of energy efficiency measures and the
attempt to satisfy the minimum levels of the comfort levels will lead to the
unavoidable increase of the final energy consumption compared to the current levels
of consumption. The key objective is to balance among the thermal comfort, the
delivered energy savings and satisfactory levels of affordability through the reduced
energy costs, ensuring that the quality of life will be improved without excessive
energy use. The promoted interventions within the framework of the “Energy
upgrade of buildings” programme contribute to the attainment of the before-
mentioned balance, and can be considered as scalable and replicable elements of
the energy efficiency programmes that will be initiated in the future.
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2.6 The Netherlands - Specific Benefit (SpUk) Local
Approach Isolation

Author: Samuele Livraghi, IEECP

All Dutch municipalities have been able to apply for the SpUk Local Approach
[solation (SpUk LAT) between March 2023 until October 2023. Then again,
applications opened between July and October 2024, and more recently from April to
June 2025. As municipalities apply for this grant to help residents with their home
insulation, they aim at improving 750,000 poorly insulated homes by 2030, given the
underlying legal framework of SPUK is valid until January 2029. By the end of 2023,
99% of municipalities had requested the 1st round of this scheme. It was up to the
municipality itself to determine an approach or set up a project to make the poorly
insulated homes more sustainable, while cooperating with other municipalities as
well as executing parties. Although it contributes to the Netherlands’ obligations
under Article 8 of the Energy Efficiency Directive (EED), energy savings are reported
at sectoral level rather than by individual policy.

The main target of this measure is to make poorly isolated homes more efficient: a
poorly insulated home is defined as a home with energy label D, E, F or G. If the
home does not have a valid energy label, then the house is considered as poorly
insulated house if at least 2 of the following existing building parts are not or are
poorly insulated:

the floor and the bottom

the facade, including the cavity wall
the roof and the attic/attic floor

the windows and doors

In July 2024, SPUK LAI underwent important changes for increased accessibility and
flexibility in such insulation approaches. Indeed, additional funding was provided for
do-it-yourself (DIY) insulation measures, followed by more relaxed conditions to
access the subsidy: DIY insulation does not require a minimum surface or insulation
value, and 10% of homes under a given application do not need to meet the
minimum area requirements. Notably, these modifications also allow Owner’s
Associations (VVEs) to qualify at the building level if two building components are
poorly insulated, facilitating insulation for entire apartment buildings. Additionally,
the cap on maximum subsidy per home was removed, but municipalities shall
carefully consider resource allocation to ensure broad coverage.
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The scheme involves several actors: first, (i) municijpalities are the primary
applicants for the subsidy, even in case of collaboration across municipalities, each
one must submit its own separate application; it gives municipalities a high degree
of autonomy to tailor solutions to local conditions, including district-wide
approaches, technical advice services, and integrated ‘one-stop-shops’. Second, the
scheme is particularly focused on owner-occupied homes: given that (ii) energy-poor
homeowners often lack resources to insulate without external support, SPUK
interventions are largely additional, and, as such, this scheme incentivizes
municipalities to identify cost-effective solutions for broad implementation. To
qualify, these homes must have a property value below the average for owner-
occupied homes in the municipality or less than €429,300. Third, the scheme
includes (iii) properties owned by members of WES, housing cooperatives, or
housing associations, as long as at least one property in the building is owned by an
owner-resident. Lastly, (iv) contractors of energy-saving insulation and energy-
efficient ventilation measures are integral to the scheme. From the first round of
application, these measures identified and implemented must be completed by
December 31, 2026, with an allowance for up to three one-year deferrals in
exceptional cases.

As such, the SPUK LAI can be effectively combined with various energy-saving
measures and financial compensation initiatives to maximize benefits for households
such as the Investment Subsidy for Sustainable Energy and Energy Savings (ISDE),
that offers subsidies for insulating roofs, exterior walls, floors, and high-efficiency
glass, and can be combined with heat pumps, solar water heaters, or heat network
connections to further reduce natural gas consumption. Additionally, financial
compensation measures such as the energy surcharge for low incomes, lower
energy tax on electricity, higher energy tax refunds, reduced VAT on energy bills,
and extra general discounts provide immediate financial relief, for households to
invest in energy efficiency improvements. Municipalities can use SPUK funds
alongside these initiatives to support households in energy poverty, ensuring they
receive both financial assistance and practical help with insulation and efficiency
upgrades, on one hand reducing immediate financial burdens, and, on the other
hand, promoting long-term energy savings.

As previously presented, households must meet several specific eligibility conditions.
Firstly, they must undertake the insulation of a specified humber of poorly insulated
homes using energy-saving insulation measures, which may also include energy-
efficient ventilation measures. Secondly, at least 80% of the homes insulated under
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this scheme must have a property value lower than the average property value of
owner-occupied homes in the municipality or below €429,300. Thirdly, the expenditure
on these measures should not exceed €4,000 per home.

Additional provisions introduced in July 2024 focus on supporting small homes and
vulnerable households, by stipulating that up to 10% of homes under a municipality’s
application do not need to meet minimum area requirements, encouraging DIY
insulation and enabling financially vulnerable homeowners to make basic
improvements more easily. The extended flexibility supports municipalities’ efforts to
reach low-income and energy-poor households, in smaller properties or challenging
local conditions.

In terms of benefits and differentiation, the scheme offers different levels of support
through National Established amounts based on the household's financial situation.
Lastly, it needs to be specified that the scheme's objectives include providing more
specific support to certain groups, such as offering higher grant rates according to
income thresholds, potentially arranging on-site visits for vulnerable groups, and
providing special loans to facilitate the implementation of energy-saving measures.

The monitoring approach for this subsidy scheme is systematic and detailed,
involving biannual data collection through an Excel table that captures
comprehensive information about energy-saving insulation and ventilation measures
in owner-occupied homes; each entry includes address details, specific insulation
measures applied, and the year of implementation, with unique combinations of
measures recorded as single entries. Also, the areas of insulation are documented in
square meters, rounded to the nearest whole number. To be counted, measures
must meet insulation and minimum area requirements set by the ISDE for owner-
residents and their relevant associations, both of which categorise various insulation
types and differentiate between DIY and third-party implementations. It also
considers the property value to determine eligibility and documents exceptions for
properties fit for financial aids. Specific columns feature dropdown menus for
standardized entries, and an energy label column is used if the property lacks an
energy label. Municipalities are required to submit progress reports twice a year,
ensuring continuous monitoring and effective oversight of the scheme. Although
individual actions are tracked, energy savings are modeled at the residential sector
level using TNO’s SAWEC model for consistency with national energy statistics and
avoiding double-counting across policies.

Following the 2024 updates, DIY measures must also be included in the monitoring
reports, as municipalities need track the number of homes insulated through DIY
efforts and confirm these homes meet the criteria for financial vulnerability. As
before, detailed progress reports submitted twice a year help verify the number of
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properties improved, categorizing them by insulation type, property value, and
eligibility for additional support. Each municipality is responsible for verifying the
admissibility of expenditures, for instance through invoices: annual audits by
statutory auditors help ensure that SPUK funds are used appropriately.

Based on the latest available data, nearly all municipalities, except for 5, have applied
for subsidies to isolate homes with poor energy labels as a means to address energy
poverty. Approximately 200,000 homes owned by vulnerable homeowners and VVEs
are estimated to be insulated through this initiative. Of the 342 municipalities, 337
submitted applications for the SPUK LAI in the past 7 months, and the Ministry of
Internal Affairs (BZK) reports disbursing nearly the entire available amount of €425
million. In 2023, the outreach and implementation efforts are notable: this “approach”
has been submitted for 206,807 homes in 2023 of 337 municipalities received
subsidies, or a 98.5% of all municipalities. Also, 332 municipalities submitted a
progress report and 204,144 homeowners/residents in 73 municipalities have been
informed about additional support, and 599 VvEs have been informed in 15
municipalities. As of 2023, insulation measures have been implemented in
approximately 2,783 homes across 49 municipalities, with at least one major
improvement per home. Of the homes insulated, 457 were completed using the
additional DIY funding, applied in 22 municipalities, promoting cost-effective, resident-
driven upgrades. The measure also made it possible to provide 11,182 energy advice
in 50 municipalities, as well as 1370 financial advice and support with financing in 13
municipalities. A total of 864 supervised subsidy applications were submitted in 14
municipalities (ISDE and SVVE).

Cumulative data pertinent to the 2023-2024 application rounds show Dutch
municipalities having requested a total of €1.091 billion under SPUK LAI, submitting
approaches for 490 600 homes. Again, participation was noted to be nearly universal,
with 98 % of all municipalities applying in both 2023 and 2024. Outreach efforts
reached 1 262 696 homeowners and residents across 154 municipalities, and 8 705
VVEs in 25 municipalities were informed about available support. Advisory services
have been extensive: 19 074 energy advice sessions were delivered in 106
municipalities; 1 482 financial guidance and financing support actions took place in 19
municipalities; and 1 101 supervised subsidy applications (ISDE and SVVE) were
processed in 32 municipalities. To date, at least one insulation measure has been
implemented in 7 997 homes across 131 municipalities—including over 737 homes
upgraded through DIY interventions—demonstrating both the scale and flexibility of
the scheme’s delivery.

To further support municipalities, the Netherlands has developed advanced data tools
that exemplify a proactive and data-driven approach, thanks to the national research
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organization TNO now providing detailed, municipal-level maps via the energy.nl®°
platform, helping local authorities identify specific neighborhoods where energy
poverty is most prevalent and understand which groups—such as single-parent
families or retirees—are particularly affected. Additionally, the Data Facility for the
Built Environment Energy Transition (DEGO)®!, managed by the Association of
Netherlands Municipalities (VNG), offers granular data at district and neighborhood
levels, including the share of households with low incomes and high gas consumption.

This policy measure seems like a holistic strategy to alleviate energy poverty and
promote energy efficiency across vulnerable (or better, poorly insulated) households.
By incorporating financial compensation measures such as energy surcharges for
low-income households and adjustments in energy taxes, alongside initiatives like
the SPUK and the ISDE, the policy seeks to provide immediate financial relief while
fostering long-term sustainability. Over time, refinements in eligibility criteria and
improvements in monitoring systems might ensured fair and equitable distribution of
resources, with a focus on targeting vulnerable groups and addressing emerging
challenges.

Changes implemented in 2024 stress the need for flexibility and accessibility:by
accommodating DIY measures and removing certain strategic requirements, the
scheme allowed municipalities to reach smaller properties and better support
financially vulnerable homeowners. Continuous improved reporting on specific
groups and eligibility requirements will also ensure that resources are effectively
distributed. As TNO also monitors broader effects such as rebound effects, and it
aims to go beyond immediate savings, SPUK will ultimately apport the structural
improvements need to better housing quality and promote lasting changes in energy
behavior.

Interview with René Schellekens, expert on energy poverty at RVO.

e The Dutch policies to tackle energy poverty give a very important
role to municipalities. Why?

Municipalities play a key role in the Dutch Climate Agreement: they are responsible
to oversee and implement the energy transition within their jurisdictions. This role
was reinforced through programs like the Natural Gas-Free Districts initiative, which

60 Energy Poverty Statistics (TNO) — accessed on the 16% April 2025
61 Data Facility for the Built Environment Energy Transition - accessed on the 16 April 2025
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required municipalities to develop plans for phasing out natural gas while ensuring
that all residents can participate in the transition.

Social affairs are also a major part of municipal policy, and a significant share of the
municipal budget. Therefore, tackling energy poverty and ensuring that residents’
homes are properly insulated are important concerns for municipalities.

e How do the two SPUK schemes (Insulation and Energy Poverty)
work together?

SPUK Energy Poverty focuses on energy advice and small to medium-sized measures
in homes, such as draught-proofing. It replaced the previous RRE and RREW
schemes implemented before the energy crisis.

SPUK Insulation scheme targets more substantial insulation improvements, focusing
on owner-occupiers. As other schemes are in place for housing associations (social
housing).

SPUK Energy Poverty and Insulation are both using a household-to-household
approach, already used in the RRE and RREW schemes, and proven to be effective.

o Did you see an impact of the energy prices crisis on the SPUK
schemes?

The SPUK schemes have been designed to mitigate the impacts of the energy crisis.
The crisis has put the energy poverty issue much higher on the policy agenda.

Accordingly, the SPUK schemes shifted the focus from a general approach benefiting
all households, regardless of their financial situation, to a more targeted approach
addressing energy-poor and low-income households. Hence the replacement of
RREW with SPUK Energy Poverty.

Similarly, SPUK Insulation was initially thought for all private homes, as part of the
energy transition strategy. Due to the energy crisis, it was redesigned to focus on
homes representing a higher risk of energy poverty.

From the municipalities’ perspective, the crisis also underscored the importance of
tackling energy poverty and the need to introduce subsidies supporting low-income
households.

e Does the increase in the budget of the SPUK Insulation scheme
correspond to the will to prioritize long-term solutions?

The budget for SPUK Energy Poverty has not been extended, whereas SPUK
Insulation has received further budget allocations. This signals a shift in the
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intervention priorities, from short-term crisis-response actions towards structural
interventions. Improving building insulation can achieve larger reduction in
households’ energy bills. This is more effective to reduce energy poverty and is also
in line with the Energy Efficiency First principle.

e The SPUK Insulation scheme is focused on poorly insulated
dwellings. Do municipalities use further criteria to target their local
programmes (e.g. income level)?

The ministry and the municipalities are not allowed to use income data to target
households. Instead, they can use as targeting proxy the price of the house that
must be below the municipal average to qualify for the scheme. Municipalities could
focus their local scheme on pre-selected neighbourhoods.

o Have there been good practices identified among the local
programmes about ensuring the quality of the actions implemented?

For SPUK Energy Poverty, successful training programmes have been developed for
energy coaches (who primarily focus on behavioural change) and energy helpers
(who assist in implementing low-cost measures). Their skills, competencies, and
involvement are generally considered successful, though this may vary across
municipalities.

The Ministry of Social Affairs currently develop a certified training scheme for these
roles, eventually leading to paid jobs for, as most of the helpers and coaches are
currently volunteers .

For SPUK Insulation, while a limited share of the interventions can be DIY (Do-It-
Yourself), most interventions are done by professionals, with certification schemes in
place in the construction sector.

e What could be bottlenecks or drivers that could hinder or support
the achievement of higher results for the SPUK scheme?

Biodiversity requirements may slowdown renovation projects. When bats or birds live
under roofs or within walls, an ecological assessment is required before insulation
work can proceed.

Another challenge is that the target groups are not homogeneous: some households
are easier to reach than others. It is not a given that energy poor households will
apply for the support provided by the municipalities. There is a general mistrust
amongst the energy poor households towards public authorities (national and local).
Local initiatives are crucial for leveraging trust and engaging with the hard-to-reach
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households. Energy coaches or helpers go door to door, giving advice on saving
energy through small measures and behaviour change and informing residents on
available subsidies, if needed, helping people with filling out the necessary forms.
Municipalities need funding to support these local initiatives.

Another issue is related to data privacy regulations. Municipalities have data that
could help targeting the households the most in need, for example due to the
implementation of social schemes. However, they are not allowed to use these data
directly. Hence the use of a proxy (asset value), that is less specific.

o If you could go back in time, what would you do differently?

A sooner start—the energy crisis in the Netherlands was necessary to make
policymakers aware of the issue. Had action been taken earlier, the amount of
short-term emergency funding required would have been lower.

Additionally, greater recognition of local initiatives from the outset would have been
beneficial, as they are the most effective in reaching the target group. Schemes
should build on the people who are trusted by the households in need of support.
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2.7 The programme Clean Heating for All in Austria

Author: Gregor Thenius, Austrian Energy Agency

In Austria, a number of measures are implemented targeting energy poor
households. Due to the federal structure of Austria many of the traditional direct
transfer payments for households in need are in the responsibility of the nine federal
states as well as of municipalities.

Austria is still missing a national definition of energy poverty. Over the past years
however some measures directly targeting the energy dimension of poverty were
implemented on a national level by the central government. One of them is the
programme “Clean Heating for All" (Sauber Heizen fur Alle). The goals of this
programme are to accelerate the phase-out of fossil fuelled heating in hard-to-reach
households as well as to improve heating conditions in low-income households.

The subsidy scheme supports low-income households in switching from fossil-
fuelled space heating systems to sustainable climate-friendly heating systems. Up to
100 % of the costs of the heating exchange are covered (with a cost cap). Energy
advice for households is also provided. Building owners of a one/two-family house
or terraced house who can prove their social vulnerability (e.g. by receiving certain
social benefits) are eligible for support. The programme serves as a first step to
enable energy poor households to convert their heating systems and focuses only on
owners-occupiers, as implementation in the rental sector would be significantly more
complex. The programme is continued in 2026.

As there was no uniform definition for energy poverty in Austria until the end of
2025, the eligibility criteria of the “"Clean Heating for All” programme include only
social requirements and no requirement related to energy aspects.

The eligibility for receiving the subsidy is secured if a valid confirmation of receipt for
social assistance or the existence of an exemption to pay the broadcasting fee can
be presented by the building owner. If necessary, other benefits/exemptions — such
as housing assistance — may also be considered as a proof. Th exact requirements
differ slightly between federal provinces.

Side note: a legal definition for energy poverty was adopted by Austria on a
federal level in December 2025. This definition might be used for future policies
aimed at energy poverty:

101
Resources for an effective implementation of the EED energy savings obligation


https://www.umweltfoerderung.at/privatpersonen/sauber-heizen-fuer-alle-2026

ENSMOV...

Households are considered energy poor if they cannot provide, or can only provide
insufficiently, the necessary funds for energy expenditure (electricity, heating, hot
water, cooling, cooking, lighting, operation of household appliances) to ensure a
basic and adequate standard of living and health.®2

The following indicators shall be used to measure energy poverty:

1. Objective indicators:

a. Households with an income below the at-risk-of-poverty threshold and
simultaneously above-average energy costs (defined as 140% of the
median equivalent energy costs),

b. Households with an income below the at-risk-of-poverty threshold and
simultaneously particularly low energy costs (defined as energy costs
not exceeding 7% of household income or defined as not exceeding
70% of the median equivalent energy costs), or

¢. Households with energy costs exceeding 10% and 15% of household
income; or

2. Subjective indicators:

a. Households that cannot adequately heat their living spaces, or

b. Households that have arrears on utility bills such as electricity or
heating, or

3. Supplementary indicators:

a. Households with incomes below the poverty line whose living spaces
are characterized by poor building structure (problems with damp walls
or floors, rot in window frames or floors, leaky roofs),

b. Electricity, gas, or district heating prices for household customers, or

c. Final energy consumption by income quantile.

The necessary information on implemented measures (e.g. heating system before
and after the intervention, type of building) are provided by beneficiaries during the
administrative process. This information is then used by the National Monitoring
Agency to calculate eligible final energy savings for Article 8 EED.

There is no need to gather additional information on beneficiaries as only vulnerable
households are eligible for the subsidies. Thus 100 % of implemented actions are
counted against the savings to be achieved in vulnerable households.

62

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=200130
67
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After the first year of implementation (2022), the scheme was evaluated in 2023
(Kettner-Marx et al. 2023).

1,456 subsidy cases were registered in the year 2022, of which around 45 % were
finalised (action implemented and subsidy paid) in the same year. The rest of the
project was still in the administrative process at the end of 2022.

The replaced heating systems were

e Two thirds: oil boilers;
e One quarter gas boilers;
e The rest coal-based boilers.

The new heating systems are dominated by wood-pellet boilers (roughly three
quarters), followed by heat pumps (around 10 %) and district heating (rest). The
respective reduction of annual CO; emissions by these actions is assessed with
11,000 t.

More than 8,000 households have then been supported over 2023-2024%3,

In official reports, energy savings from the programme are included in the measure
“Sanierungsoffensive’ (Renovation Offensive).

In the above-mentioned evaluation of the programme, some issues were
highlighted. The qualitive part of the evaluation was conducted through interviews
with scheme administrators and energy advisors and an online questionnaire for
beneficiaries.

e The scheme was well received by all stakeholders and important experiences
could be made in the first year.

e Based on the feedback by beneficiaries, the additionality of the subsidies is
indicated to be high (i.e. they would not have been able to replace their
heating system without the subsidy).

e For further evaluations it would be useful to have more information on socio-
demographic characteristics of beneficiaries.

o Additional stakeholders with contact to potential beneficiaries like social
institutions, municipalities and banks should be stronger involved in the
scheme.

63 https://infothek.bmimi.gv.at/bilanz-zur-umweltfoerderung-zeigt-rekordinvestitionen-in-klima-

umweltschutz/
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e A higher pre-financing rate could increase the number of implemented
projects.

e Some beneficiaries (especially elderly) struggled with the fact that
applications could only be submitted electronically.

e An analogue instrument for energy efficiency improvements targeting the
building envelope should be considered.

e The programme did not target tenants which is seen as a shortcoming as a
high share of vulnerable households lives in rented apartments.

2.7.6 References

Webpage of the 2026 programme:
https://www.umweltfoerderung.at/privatpersonen/sauber-heizen-fuer-alle-2026

Website of the Austrian Coordination Office for Combating Energy Poverty (kea):
https://kea.gv.at/

Kettner-Marx, C., Kletzan-Slamanig, D., Kéberl-Schmid, K. (2023). Evaluierung des
Forderprogramms ,Sauber heizen flr Alle” [ Evaluation of the programme 'Clean
heating for all’]. Report of the Federal Ministry for Climate Protection, Environment,
Energy, Mobility, Innovation and Technologie (Bundesministerium fiir Klimaschutz,
Umwelt, Energie, Mobilitdt, Innovation und Technologie).
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2.8 Final updated NECPs, Energy Poverty and
Energy Efficiency targets under Article 8(3) EED.
Where do we stand?

Authors: Samuele Livraghi and Jean-Sébastien Broc, IEECP

2.8.1 The EU policy framework has set energy poverty on the agenda:
assessment, reporting and target

The Governance Regulation (EU) 2018/1999 of the Energy Union and Climate Action
required EU Member States to submit by 30 June 2023 draft updates of their
National Energy and Climate Plans (NECPs) about 2021-2030, with final
updated versions due by 30 June 2024. Within this provision, Member States have to
assess the number of households affected by energy poverty, and if a significant
number is identified, the NECPs have to include a national indicative objective to
reduce energy poverty, along with outlining policies and measures for the
achievement of this goal.

In line with this, Article 8(3) of the recast Energy Efficiency Directive (EED,
(EU)2023/1791) specifically demands MSs to implement energy efficiency obligation
schemes or alternative measures to achieve a minimum share of their
cumulative end-use energy savings’ target among people affected by energy
poverty, vulnerable customers, people in low-income households and, where
applicable, people living in social housing. This share must be:

» at least equal to that reported proportion of people in energy poverty in the
NECP, or

e at least equal to the arithmetic average of the 4 specific indicators for the year
20198

64 if data for 2019 is not available, the share shall be based on the linear extrapolation of the last
three years of available data
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Energy Poverty Indicators
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2.8.2 New developments in Member States’ reporting: definitions and
indicators become common practice, and the number of national
observatories is growing

As of April 2025, 23 out of 27 Member States®> had submitted their final updated
NECPs, several months past the deadline.

Compared to the latest assessment about information on energy poverty in the 2023
draft updated NECPs:

e Four more countries, Czech Republic, Hungary, Portugal, and the Netherlands,
have introduced an official energy poverty definition, joining the previous
15% with a definition available either in their NECPs, Long-Term Renovation
Strategies®’” or Resilience and Recovery Plans (see overview table below).

e Two countries, Latvia and Luxembourg, did not report an official definition of
energy poverty, but solid indicators that are to be considered equivalent to a
definition.

65 By the time of publishing this brief, final updated NECPs were still missing from Belgium, Estonia,
Poland and Slovakia.

66 Here we assume that Member States that had previously included a definition, but that have not
yet submitted the final update, would maintain or build on their previous work, as such they are
counted as having a definition in the final count.

67 That will be replaced by December 2025 by the National Building Renovation Plans
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e Three countries, Denmark, Finland and Germany, that previously explained how
they systemically address poverty in general, with less focus on energy, how
mention references to the EED definition for energy poverty®8,

e Croatia is also presenting a more structured approach, while preparing a
national Action Plan;

Improvements can be also found in the use of indicators to describe the national
situations and differences in manifestation of energy poverty. 18 Member States
previously reported indicators, with five more from the final updated NECPs (Croatia,
Denmark, Hungary, Romania, Slovenia), with Romania and Hungary using the ones
based on Eurostat data and listed in Article 8(3) EED (see overview table below).

The Netherlands has set up an equivalent to an energy poverty observatory,
bringing the number of such expert groups to 11 across the EU (see overview table
below). This is in line with Article 24(4) EED that requires Member States to
establish such networks of experts. Such expert groups are indeed essential for
increasing the knowledge about energy poverty, how it evolves and can be
addressed. As shown by the experience of Belgium, France and Italy for example®®.

Some improvements are also seen in addressing the national targets for energy
poverty reduction: now Cyprus, France, Portugal, Romania, Slovenia follow the
example of Greece, Italy, Latvia, Lithuania and Spain in providing clearly set out and
quantified goals. By the final updated NECPs, only ten Member States set explicit
energy poverty reduction targets, suggesting a gap in translating assessment
requirements into concrete objectives. While the Governance Regulation and the
EED call for such targets where energy poverty is significant, the limited uptake
provides room to strengthen alignment and consistent prioritisation of this issue
across the EU.

68 See Article 2(52): “ ‘energy poverty’ means a household’s lack of access to essential energy
services, where such services provide basic levels and decent standards of living and health, including
adequate heating, hot water, cooling, lighting, and energy to power appliances, in the relevant
national context, existing national social policy and other relevant national policies, caused by a
combination of factors, including at least non-affordability, insufficient disposable income, high energy
expenditure and poor energy efficiency of homes".

69 See the related webinar of the SocialWatt project: https://socialwatt.eu/en/node/91
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Table 12. How energy poverty is addressed in the final updated NECPs due by June 2024.
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Bearing in mind this fragmented situation, this information becomes particularly
relevant in the implementation of the requirements set out in Art. 8(3) EED: the
absence of clear energy poverty assessments and targets in NECPs undermines its
execution. Without a defined baseline, Member States may experience difficulties in
allocating these savings appropriately, leading to quite arbitrary policy design and
also increasing the risk of non-compliance. As such, this lack of structure also
complicates monitoring and reporting, making it difficult to assess whether energy
efficiency measures are truly reaching those in need, while it weakens synergies with
broader social and climate policies.

Of the 23 available final updated NECPs, 15 make a direct reference to the
requirements of Art. 8(3) EED. Of this 15, 10 have a clear and quantified energy
savings target to be obtained in priority groups. Comparing these most recent data,
countries with clear energy poverty targets are more likely to report under Art. 8(3)
EED (e.g., France, Greece, Cyprus, Lithuania, Slovenia, Spain). However, having an
energy poverty target does not guarantee Art. 8(3) EED reporting compliance. For
example, Latvia, Portugal and Romania did not specify yet their Art. 8(3) EED
savings target, despite having targets to reduce energy poverty. And conversely,
some countries without targets to reduce energy poverty did mention actions or
targets under Art. 8(3) (e.g., Croatia, Finland, Ireland, Malta, the Netherlands).

At the time of analysis, Member States still had until October 2025 to complete the
transposition of the EED recast.
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Figure 18. Minimum share of energy savings to be achieved among priority groups as required by Article 8(3)
EED, as mentioned by the Member States in their final updated NECP (green) or calculated according to the four
Indicators listed in Article 8(3) EED (blue).

Article 8(3) % for Vulnerable Groups
Total Energy Savings Target ) % o up

country (2021-2030) (Target Officially Stated; Eneéfﬁuspzvfi:gzﬂ: :::\ire?b‘e
: . **Extrapoloted from Stated Numbers) -
Austria* 570 PJ 3% 17.1PJ
Croatia** 246.2 PJ 1.47% 3.61PJ
Cyprus* 14.62 PJ 16.1% 22PJ
Finland** 716.4PJ 0.246% 176 PJ
France* 4068 PJ 36% 1464.5 PJ
Greece 471 PJ Not explicitly quantified Not directly specified
Lithuania* 141.48 PJ 17.2% 2434 PJ
Malta** 497 PJ 1.77% 0.088 PJ
Poland*** 1878.62 PJ 5.97% 112 PJ
The Netherlands* 1285 PJ 6.4% 82.2PJ
Slovenia** 28.26 PJ 7.30% 2,06 PJ
Spain* 2244 P 12.35% 2771PJ

*Assessment based on 2023 Draft NECP Updates
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The final updated NECP reflect notable progress in defining and addressing energy
poverty across the EU, with more Member States introducing official definitions,
indicators, and expert groups. However, significant gaps remain in setting concrete
reduction targets and fully operationalising Article 8(3) EED. The fragmented
landscape—where only ten Member States have set explicit energy poverty targets
and varied compliance with Article 8(3)—risks undermining the effectiveness and
equity of energy efficiency measures.

Additionally, the upcoming implementation of the Social Climate Plans (SCPs) under
the Social Climate Fund Regulation (Regulation (EU) 2023/955)0 creates a powerful
intersection with the NECPs and the EED. SCPs aim to mitigate the social impacts of
the new Emission Trading Scheme (ETS 2) for buildings and road transport, directly
targeting energy and transport poverty: it requires Member States to identify
vulnerable groups and desigh measures to improve access to affordable, clean
energy and transport. These objectives mirror and reinforce the energy poverty
reduction goals under the Governance Regulation and Articles 8(3) and 24 of the
EED.

Effective communication and coordination between SCPs, NECPs, and EED
implementation is essential to avoid fragmented approaches and promote accurate
and consistent targeting of households most affected by poverty. Thus, the SCP’s
explicit focus on affordability risks from carbon pricing can fill the current gaps
identified in NECPs, particularly where concrete energy poverty reduction targets or
Article 8(3) allocations remain vague or absent. Additionally, integrating SCP
planning with updated NECPs can strengthen monitoring and reporting systems,
improve data consistency on vulnerable groups, and guarantee that energy savings
gains from EED measures are equitably distributed.

Moving from transposition to implementation, stronger alignment between national
objectives and EU requirements is essential: indeed, clear, measurable targets,
consistent reporting, and dedicated resources are needed to ensure that energy
efficiency efforts effectively reach those most affected by energy poverty, supporting
both social and climate goals.

70 See also the Commission’s guidance (C/2025/1597) published on 25 March 2025:
http://data.europa.eu/eli/C/2025/1597/0j
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3 Using measurements in monitoring
energy efficiency policies

Measurement is one way to ensure reliability of data used to calculate energy
savings. This is for example used for metered energy savings as specified in the
Annex V of the Energy Efficiency Directive. Unlike deemed savings, using metered
energy savings does not require the definition of standardised types of energy
efficiency actions: it can be used to assess energy savings from energy efficiency
projects tailored to the end-use site.

Using measurement raises various issues, for example about what is to be measured
or metered, ensuring consistency in the measurement and calculation methods, or
whether too demanding requirements may create barriers to the implementation or
reporting of energy efficiency projects.

ENSMOV Plus analysed examples where measurement is used for the monitoring &
verification of energy savings, in five countries:

Croatia: programme for renovation of public lighting

France: specific operations in the white certificates scheme

Germany: Energy Savings Meter scheme

Ireland: non-residential projects in the Energy Efficiency Obligation Scheme

Italy: standard and monitoring plan projects in the white certificates scheme
These are presented in the sections below and summarized in the following format:

e Policy background (type of scheme and why measurement is used);

Technical aspects (measurement process and requirements, calculation
approach);

Experience (lessons learnt from implementing measurement);

Further readings;

Stakeholder interviews.

This topic was further discussed in the two following online workshops:

e A
e Monitoring & Verification in Industry: Sharing experiences between Italy and
France
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3.1The use of measurement for public lighting in
Croatia

Author: Vesna Bukarica, EIHP

The programme for renovation of public lighting has been an alternative policy
measure in both periods 2014-2020 and 2021-2030 as per NEEAPs and NECP,
respectively in Croatia. Public lighting accounts for about 3% of the total electricity
consumption in Croatia (including at peak time). The programme represents a
combination of financial support (grants in period 2014-2016 from the
Environmental Protection and Energy Efficiency Fund — EPEEF, soft loans from
European Structural and Investment — ESI funds in period 2017-2020) and
stimulation of ESCO market through promotion and regulation (Regulation on
contracting energy services in the public sector, Official Gazette nr. 11/15). The
result is a significant number of public lighting renovation projects implemented by
local authorities, either with financial support, or through the ESCO model.

According to Croatian legislation, all energy efficiency projects that are implemented
with financial support from the State need to be recorded in the System for
measurement and verification of energy savings (SMiV). The data on
implemented projects are entered into SMiV dominantly by the subsidy providers
(e.g. EPEEF). At the same time, the Ordinance on energy management system in the
public sector (Official Gazette nr. 18/15, 06/16) establishes the Energy
Management Information System (EMIS), led by Croatian Real-estate Agency,
that is used for monitoring of energy consumption in the public sector. EMIS
gathers, inter alia, data on electricity consumption for public lighting directly from
the electricity distribution system operator.

This way, measured data on electricity consumption before and after the energy
efficiency project implementation are available from EMIS, and savings based on
metered data may be compared with calculated savings using Bottom-Up (BU)
engineering methods prescribed in the Ordinance on monitoring, measurement and
verification of energy savings (Official Gazette nr. 98/21, 30/22).

Annex II of the Ordinance on energy management system in the public sector
(Official Gazette nr. 18/15, 06/16) prescribes the procedure for taking over remote
meters’ data into EMIS system as well as data from energy bills. Metering devices
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used for billing are relevant for public lighting. There were 22,282 metering points
in EMIS for public lighting (as of May 2021). Data on electricity consumption are
available from 2017 — see figure below.
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Figure 19. Monthly electricity consumption for public lighting in Croatia from 2017 to 2020

The following approach is used to calculate energy savings from metered data:

e Comparison of metered data has been done for each metering point,

o Differences are calculated for each month (comparison of metered data for
e.g. January of one year, with January of next year),

e Electricity consumption reduction is determined on a yearly basis by
comparing one year with the previous one (e.g. 2018 in comparison with
2017, 2019 in comparison with 2018, etc),

e Analysis is performed only for those metering points where all data sets are
available,

e The threshold for electricity consumption reduction that may be considered a
result of energy efficiency improvement is 8%/7! - if lower, that is not taken
into account, as reduction may be attributed to burn out or other failures of
lamps, which is not considered energy efficiency,

71 This limit has been set based on the engineering experience and analysis of specific cases.

114
Resources for an effective implementation of the EED energy savings obligation



ENSMOV...

e An increase of electricity consumption is attributed to the spread of the public
lighting network and an increase in the number of lamps in the system,

e Due to the additional elimination of possible errors during measurement,
savings are calculated if there are positive deviations for the specified month
and the two following months. This eliminates the phenomenon where part of
the consumption is registered in the following month due to a different time
calculation (the reading is not made at the end of the month but in the
middle, which means that the consumption is lower than expected).

The calculation of energy savings has been done for all metering points in EMIS and
results are presented for each city/municipality. The annual savings are shown in the
table below.

Table 13. Energy savings for metering points in EMIS for each city/municipality.

Month Energy saving | Energy saving Energy saving
[kWh] - 2018 [kWh] - 2019 [kWh] - 2020

January 1.540.263 2.221.487 2.868.614
February 1.225.897 1.810.492 2.322.563
March 1.266.668 1.839.600 2.538.948
April 989.671 2.284.448 2.402.776
May 916.101 1.362.361 1.998.527
June 817.070 1.273.192 1.627.541
July 978.588 1.430.231 1.812.163
August 1.211.024 1.627.483 1.972.356
September 1.381.213 1.851.625 2.443.931
October 1.573.407 2.321.195 3.278.632
November 1.629.598 2.599.618 2.671.996
December 1.987.809 2.903.954 3.204.267
Total 15.517.309 23.525.686 29.142.314

EMIS and gathered metered data enabled the evaluation of effects of energy
efficiency projects in public lighting systems that were not recorded via SMIV.

It also enabled a comparison of savings calculated by using bottom-up methods and
based on metered data from EMIS. This comparison was made for 35 projects from
SMIV, for which metered data were also available in EMIS. To make this kind of
analysis, the data on annual savings from SMiV needed to be ‘distributed’ per month
depending on when the project was finalised (i.e. in SMIV full amount of energy
savings is attributed to a year, even if the project was finalised e.g. at the end of
October, and savings started to be generated in November).The analysis showed
that SMIV savings (bottom-up method) are in general higher than savings
determined based on metered data from EMIS — the average difference is
approxamtely 20%.
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Figure 20. Comparison of savings from SMIV and EMIS (ISGE)
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This exercise was relatively easy, as metered data are taken from existing meters
used for billing electricity consumption for public lighting and there is a mandate to
gather these data prescribed in legislation.

Energy savings from public lighting projects may be relatively easy to determine
from metered data, compared to other cases where the energy consumption can be
influenced by more factors (e.g. buildings, complex industrial processes). The
approach implemented was based on monthly data and comparison of two same
months in two consecutive years.

e National Energy and Climate Plan for period 2021-30, available in English here:
https://mingor.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strateg
ije,%20planovi%?20i%20programi/NECP Croatia eng.pdf; measure ENU-8)

e National Energy Efficiency Action Plan for period 2022-24, available in Croatian
here:
https://mingor.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/NAPEN
U 2022.-2024..pdf, page 14-15 about achieved energy savings in public lighting;
measure ENU-8)

Interview with Ms. Iva Fakin, assistant director at Croatia government real estate
agency, Sustainable energy management and EMIS department

e How much resources are needed on the side of the public authority
to assess the energy savings from metered data?

To assess the energy saving from metering data via EMIS is fairly straightforward,
but the interpretation of the results needs to be handled by experienced person, the
one who is familiar with the data and area of expertise. The issue is correct
interpretation of metered data. Simple “after minus before” does not take into
consideration all influencing factors, and here is where expertise is needed.

e According to you, what would be the main added value of the use of
metered data?

Main added value of the use of metered data is the insight into deviation from
expected consumption (as provided in the energy audit report or project design
documentation). Metered data, i.e. data on actual energy consumption, are the key
in revealing whether there are deviations, and the basis for further investigations on
what caused them. The reasons may be, for example, bad construction work, user
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behaviour, building energy management, etc. For that purpose, data and information
on influencing factors on energy consumption should be also collected. Another use
of metered data is to mitigate errors in calculated (deemed) savings, i.e. to refine
existing bottom-up methods.

e Are the analyses made from the metered data used only to assess
energy savings? Or are they used also in an approach of energy
management (e.g., to detect unusual deviations in electricity
consumption)?

They are used both to asses energy saving and detect deviations and suspicious
consumption (for example water leakage). EMIS has built in alarm module to notify
this event.

e Do you think that a similar approach could be used for other types of
energy efficiency programmes (e.g. building renovations,
behavioural measures)?

Metering of energy and water consumption through EMIS is mandatory for all public
sector buildings (including public lighting). Currently we are in project to determinate
(irresponsible) behavioural impact on consumption of energy and water. Also, we
are detecting other causes that negatively impact consumption after renovation:
inadequate construction work, poor material quality, bad energy management...

e Do you think that the use of metered data can help to secure
investments in energy efficiency projects?

It can, but more factors need to be met and taken into consideration. Beside
mentioned user behaviour and building energy management, it is needed to
measure indoor air quality and it is very important to determinate good baseline
consumption before renovation. Metered data help to refine analyses, provide better
estimations of savings, hence increase the trust in energy efficiency projects.
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3.2 The use of measurement for specific
operations in France’s white certificates
scheme

Author: Julie Pisano, ATEE

The French White Certificates Scheme created in July 2005 is an Energy Efficiency
Obligation Scheme (EEQS). Each year, energy suppliers, the obligated parties, invest
between 3 and 4 billion euros to meet their energy savings target. 80% of the
production of White Certificates (WhC) is based on standardized actions (monitored
with deemed savings) described in factsheets published in decrees of the Energy
Transition Ministry.

To encourage more innovative, larger or ad-hoc energy-saving actions that do not
fall within the standardized conditions of deemed savings, WhC can be obtained
from specific operations. As their amounts of energy savings are not fixed and are
specific to each project, they are subject to a particular examination by the EEQOS’
Verification Body (i.e. PNCEE — National Pole of the White Certificates scheme, unit
of the Energy Transition Ministry).

Ex-post measurement is required in the application to back up the forecasted
energy consumption:

e to corroborate the level of energy performance (through the analysis of unit
energy consumption or any other relevant energy performance indicator and
allowing to free itself from influencing factors)

o to identify certain parameters impacting energy consumption.

However, they will not be used directly in the calculation of energy savings
and then White Certificates. The measurements are used as a kind of
benchmark, to compare with the calculation of the forecast consumption.

Any significant gaps between forecast consumption and measurement have to be
explained and the baseline and/or the savings should be reconsidered. In
certain cases, the PNCEE may decide to reduce the amount of WhC issued for the
specific operation, based on the analysis of the measurements.
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The methodology to calculate the energy savings for specific operations requires to
define three situations (initial, baseline and forecasted).

The initial situation is the situation before the action is carried out. The energy
consumption over at least 3 years must be detailed depending on usage, production
and external factors such as: interruption of production, accidents, health crisis etc.
The savings calculated should represent a decrease in energy consumption, all other
things being equal.

There is no obligation to use specific measurement to establish the initial situation. It
can be assessed using pre-existing measurements or energy invoices for example.

The baseline is a theoretical situation assumed to represent what would happen in
the absence of the incentive provided by the WhC scheme. This analysis is a
fundamental step since it serves as basis for calculating energy savings. The
baseline usually corresponds to a higher energy efficiency than the initial situation,
assuming that part of the energy efficiency improvements would have happened
anyway (especially in case of regular replacement of equipment). This is to ensure
that only the additional energy savings are credited as WhC. In some special cases,
the baseline can be defined with a lower energy efficiency than the initial situation.
For example, when the initial situation was a previous best available technology,
with a higher efficiency than the current regulation (minimum energy performance
standards) or market average. The baseline may then be defined according to the
regulation or market average (or other reference), not to penalize front-runners that
would implement further improvements.

The forecast situation defines the expected energy consumption after
implementation of the energy efficiency action. It describes the energy performance
expected by setting up the operation. The forecast situation is established based on
engineering calculations (scaled savings).

Ex-post measurement (after the implementation of the action) is then required in
case of action done in a site under the EU Emission Trading Scheme. In other cases,
it is also strongly recommended, as PNCEE may ask about measured data when
verifying the application file. It should be noted that the request about measured
data may not necessarily be about energy consumption. It may be instead about
another energy performance indicator.

The parameters measured, and the equipment used for measurement, the exact
period (excluding start-up/stalling/shutdown), the measurement conditions
(continuous or not, time step etc.) have to be described and justified as well as
explanations in case of gap between theoretical (scaled savings) and measured
savings.
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For actions in ETS sites, the measurement period shall at least be 6 months, except
for actions claiming less than 20 GWh cumac”?.

The reporting about the measurement must be usable and in digital format (e.g.
Excel file).

It should be noted that the measurement data are not used by the applicants in
their calculation of energy savings claimed to get white certificates. The application
is based on scaled savings (engineering calculations). The public authority, PNCEE,
then decides whether the amount of white certificates issued is revised depending
on the measurement data and explanations provided by the applicants.

The white certificates scheme compares forecast consumption to a baseline and not
to the initial consumption. Which is not easy to accept from an external point of
view. Ex-post measurement is used as part of the validation process, to ensure
reliability of the savings calculation submitted by the applicants.

Gaps between measurement and theoretical calculation, can lead to redefining the
baseline of the savings calculation. It then can lead to revise the amount of white
certificates issued (either with more or less certificates, depending on the analysis).

The exact tolerance in the gaps between measurement and theoretical calculation
has purposely not been set by the ministry. Each specific operation indeed
represents a different case, where the sources of uncertainties are different. It is
therefore up to the applicants to justify that the difference between the
measurement and the calculation is acceptable. This makes that project applicants
cannot know beforehand what uncertainty margin is acceptable or not, which they
can see as a barrier or risk to engage in the process.

The most important restraint from using specific operations comes from the
uncertainty of the grant amount. The application can only be filed once
measurement has been done. This implies a significant time period between
the investment and the white certificates issuance (minimum 6 months, and
usually 1 year).

72 The unit of white certificates is kWh cumac, where “cumac” stands for lifetime-cumulated and
discounted. Energy savings are indeed credited for the assumed lifetime of the action (“lifetime-
cumulated™), applying a discount rate of 4% to take into account that all white certificates are issued
at once, when approving the application file (and also taking into account that actual energy savings
may decrease over time). 1 GWh cumac = 1 million of kWh cumac.
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3.2.4 Further readings

e Presentation of the option of specific operations on the Energy Transition
Ministry website (in French): https://www.ecologie.gouv.fr/operations-
specifigues-deconomies-denergie

e Guidelines developed by ADEME about the methodology to assess specific
operations (in French):

o For buildings and industry: https://librairie.ademe.fr/changement-
climatigue-et-energie/5115-guide-technique-pour-le-montage-d-un-
dossier-cee-dans-le-cadre-d-une-operation-specifique.html

o For transport: https://librairie.ademe.fr/changement-climatique-et-
energie/6055-qguide-technigue-pour-le-montage-d-un-dossier-cee-dans-le-
cadre-d-une-operation-specifique-transport.html

e Presentation by Marie Pausader (Ministry of Ecological Transition) at the
Concerted Action EED (October 2015) about the Methods for the calculation
of energy savings. Note: some points may have changed since 2015, but the
general approach remains the same.

3.2.5 Stakeholder interview

Olga Landesman is the project manager at ATEE responsible for specific White
Certificates. Her main responsibilities in this role include: (1) Answering to
stakeholders’ questions related to methodology or clarifying misunderstandings
regarding legal texts; (2) Supporting the specific certificates sector (publishing FAQs,
organizing public webinars to address delivered volumes, stakeholder questions,
regulatory updates, etc.).

o Have there been changes in the guidelines for specific operations
(for example between the guidelines prepared in 2011 and the ones
prepared in 2021)? If so, what would have been the main changes?

Yes, there has been a significant change: the integration of EU-ETS sites into the
scope of specific operations in 2019. This has expanded the applicability of the
guidelines and allowed for a broader range of projects to be considered under this
framework

e Do companies prefer standardised operations or specific operations?
What are the advantages or conditions that make you or your
customer choose a more global approach for one or more specific
operations vs. a more segmented approach based on standardised
operations?
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Between January 1, 2022 and January 31, 2025, specific operations accounted for
around 2% of the total volume of CEE issued, compared with over 90% for standard
operations. Specific operations therefore remain an exception, to which
beneficiaries turn when it is not possible to use a standard operation form (non-
existent form because the industrial process is too specific, site subject to carbon -
quota, etc.).

e In your experience, what are the main requirements in terms of
data, and in particular measured/recorded data, for specific
operations in the industry?

Sites subject to carbon quotas are obliged to measure the energy savings achieved
by the operation. In all other cases, however, measurements are strongly
recommended.

What needs to be detailed in the file:
« The parameters measured and the associated equipment.

« These must enable us to corroborate the level of energy performance
(by analysing unit energy consumption or any other relevant energy
performance indicator that eliminates influencing factors).

« As well as identifying certain parameters impacting energy consumption
+ The exact measurement period, excluding start-up / set-up / shut-down periods,
« Measurement conditions (continuous or not, time step, etc.)
« The measurement and measurement points must be justified.

« The applicant must also attach to the file a reasoned conclusion on the difference
between the theoretical energy gain and the actual one

e How much resources are needed on the side of the public authority
to assess the specific operations? (Is it more resource-intensive
compared to the use of deemed savings complemented with on-site
inspections, for example?)

Assessing specific operations requires more resources compared to standardized
operations. The files are generally more complex and require a deeper technical
review, which increases the workload for the public authority.

e Are monitoring & verification components important elements in the
service offering to companies? (e.g., does it provide
guarantees/help build customer confidence in the project; is it a
differentiating element in the offerings?)

This adds complexity to the file. Post-operation measurements corroborate the
calculation method, but the volume of CEE issued does not depend on these
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measurements. On the other hand, if there is a significant discrepancy between the
theoretical and the actual figures, the applicant must rework the file (this is often
due to an incorrect estimate of the reference situation or the energy gain).

e According to you, what would be the main added value of the use of
measured data?

The main added value of using measured data is that it serves as a substitute for
verification procedures used in standardized white certificate schemes. It provides a
more direct and objective assessment of energy savings, reducing the need for
additional verification steps.

e Do the rules and costs of monitoring & verification act as a brake on
the development of energy-saving projects in industry? Or
conversely, do they add credibility to these projects (particularly in
terms of securing the company's investment decision)?

The main obstacles to the development of specific energy-saving projects in industry
are not related to the rules and costs of monitoring & verification, but:

« Applicants' lack of visibility on the eligibility of applications,

« Very long examination times by national pole, up to several years.
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3.3 Germany’s “Energy Savings meter” scheme

Author: Marion Santini, RAP

The “Energy Savings Meter” programme in Germany was launched in 2016 by the
German Federal Ministry for Economic Affairs and Energy (BMWi)73 and managed by
the Federal Office for Economic Affairs and Export Control (BAFA) with the aim to
leverage digitalisation for the benefit of energy efficiency improvements. The
application period ended in 2022, projects run until 2027.

Businesses promoting digitally enabled energy efficiency solutions to their customers
could apply for funding to develop these digital solutions. The energy savings can be
achieved through various ways: behavioural changes, maintenance or optimisation
of energy-consuming appliances, or investment in more efficient products, and in
different sectors and customer basis: households, public bodies, companies or other
end customers.

Metered savings approaches were used to develop the market for “digital energy
efficiency services” and to reward companies based on performance (pay-for-
performance).

The technical guidance was quite broad, meaning that the managing authority had
to assess the accuracy of all measurement protocols put in place by companies. This
took more time than expected.

The “Energy Savings Meter” gave some flexibility to establish a measurement
method. It allowed three metering methods:

1. Simplified measurement concept

This method can be used when energy consumption is constant or can be
reasonably assumed to be constant. For example: households, small businesses. The
baseline is based at least on the average value of the last three annual bills and, if
necessary, adjusted for weather. No other correction is needed. Metering of output
or relevant influencing factors, is not required.

2. Standard measurement concept

73 Since 2023: German Federal Ministry for Economic Affairs and Climate Action (BMWK)
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This method monitors energy consumption, external and/or internal factors that
influence energy consumption (for example, weather, number of employees), as well
as outputs (for example, produced goods). The baseline period has a default
duration of one year but can be shorter if the applicant can prove a good correlation
of the data afterwards. Funding recipients are expected to pursue a process based
on ISO 5000674, whereby they meter all relevant variables during an appropriate
time period, develop a statistical model (a multivariate data analysis showing the
relationship between the variables), implement the energy saving measure, and
compare the energy demand calculated in the model with the metered energy
demand.

3. Alternative measurement concept

Applied if the standard method is not appropriate, for example for individual
subsystems (e.g., a compressed air system). The rules of the standard system are
also valid for the alternative system, insofar as it makes sense to apply them. The
deviations from the standard measurement concept should be described.

Overall, the concept for the measurement methods did not change throughout the
funding period. Details have been changed to take into account developments
occurring in the first projects.

Projects have been funded in a variety of settings, including offices and retail stores,
hospitals, swimming pools, hotels, restaurants and industrial sites (IEA, 2019). This
includes providing individualised energy advice to consumers in real-time, automatic
"energy-saving assistants" or innovative building and heating technologies that
integrate weather forecasts and leverage some form of artificial intelligence, e.g.,
self-learning algorithms (IEA, 2019). Further evaluations are needed to understand
its impact on the development of a digital energy services markets and pay-for-
performance scheme.

The variety of the projects submitted has created complexity in managing the
programme, from project selection to energy savings verification. The process was
continuously streamlined including, for example, by updating funding documents and
requirements (IEA, 2019).

74 1SO 50006:2023. Energy _management systems — Evaluating energy performance using energy
performance indicators and energy baselines.
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3.3.4 Further readings

e Bundesamt flir Wirtschaft und Ausfuhrkontrolle. (n.d.). Bundesforderung flr das
Pilotprogramm Einsparzahler (bis 30.06.2021). Webpage

e Bundesamt flir Wirtschaft und Ausfuhrkontrolle. (2022). Technisches Merkblatt.
Bundesférderung fiir das Pilotprogramm Einsparzahler

e Bundesministerium fiir Wirtschaft und Energie. (2021). Anderung der
Férderbekanntmachung ,Pilotprogramme Einsparzahler®. Vom 12. Mai 2021

e International Energy Agency. (2019). Case Study: Energy Savings Meter
Programme in Germany.

e WeiB, U., Werle, M., Pehnt, M., Blohm, M., Chmella, T., Becker, M., Geissler, J.,
Grein, A., & Milojkovic, F. (2017). Funding measured energy savings: first
findings on performance-based “Energy Savings Meter” funding scheme. ECEEE
2017 Summer Study.

e Werle, M., Ernst, C., WeiB, U., & Hermann, L. (2019). Metering energy savings:
insights from the “Energy Savings Meter” funding scheme. ECEEE 2019 Summer
Study.

3.3.5 Stakeholder interview

Interview with Dr. Stefan Weitemeyer, expert of the energy savings meter
scheme at Germany’s Federal Office for Energy Efficiency at BAFA.

e The International Energy Agency says that it was difficult to
establish a routine evaluation process and that a diverse range of
expertise was required to evaluate the energy savings against
different baselines. Does that summarise the difficulties related to
measurement met during the pilot?

As the Energy Savings Meter is an open-technology funding programme and the
valid proof of savings is an important component of the programme, a comparatively
intensive technical review was indeed carried out.

e How much resources were needed for the public authority to assess
the projects?

There is no exact information on how many resources were needed to evaluate new
submissions as this is only one part of the work done be the public authority in the
whole funding scheme.

e One of the objectives of the scheme was to support the development
of new types of digital energy services markets and pay-for-
performance models. Have such approaches continued after the end
of the energy savings meter scheme?
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Many of the projects funded continued after the funding period as regular
businesses. Furthermore, further approaches have been established in the meantime
without funding.

e Did you see between 2016 and now some developments in the
methods, tools, and capacities of energy services companies to
make use of measurements?

The methods, tools and capacities have changed to some extent taking into account
recent developments. Yet they still vary significantly and range from Excel-based
calculations to using artificial intelligence.

e What were the main reasons why the energy savings meter scheme
was stopped?

The decision to stop the funding scheme is the responsibility of the Federal Ministry
for Economic Affairs and Climate Action (Bundesministerium fiir Wirtschaft und
Klimaschutz).

e According to you, what would be the main added value of the use of
measured data?

The data provides proof that the development being promoted has actually led to
energy savings. Furthermore, the data can also be used in the future as reference
data for other projects or as input data for other services.
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3.41reland’s Energy Efficiency Obligation Scheme

Author: Samuel Thomas, RAP

3.4.1 Policy background

The Energy Efficiency Obligation Scheme (EEOS) has been in place since 20147> and
currently delivers around 60% of Ireland’s EED energy savings obligation. The EEOS
has two sub-targets: a 5% target for households in energy poverty; and a 10%
target for the residential sector. The rest of the obligation can be met through
savings across all sectors. Deemed, scaled and metered savings approaches are
used to estimate energy savings.

Metered savings, requiring full measurement and verification (M&V) by a
professionally competent individual must be completed in most non-residential
projects. This requirement is in place to ensure that savings are accurate, complete,
conservative, consistent relevant and transparent.

The Sustainable Energy Authority of Ireland (SEAI) provides some derogations from
the strict metered savings approach where the burden of measurement is deemed to
be too high. The use of conservative default values is permitted in certain
circumstances. Scaled savings, using engineering estimates can be used in some
smaller non-residential projects.

3.4.2 Technical aspects

The measurement process for an energy efficiency improvement measure (EEIM) in
the non-residential sector must be prepared by the obligated parties (OPs) or their
consultants in the form of an M&V Plan. The results must be reported in an M&V
Report.

The measurement requirements are not prescriptive, but they must use an approach
broadly in line with the International Performance Measurement and Verification
Protocol (IPMVP), the International Standards Organisation’s ISO 50015 standard or
other relevant standards, such as those developed by the American Society of
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).

The measurement must be carried out by a competent professional, for example a
Certified Measurement and Verification Professional (CMVP) or Certified Energy

Manager (CEM).

7> The scheme was significantly revised from 2023.
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The use of the ISO 50001 energy management system by end-users is encouraged
through the design of the EEOS. Where the host end-user is using the ISO 50001
energy management system in a sustained way, OPs can claim a portion of their
compliance credits up front.

Approach to measurement

The SEAI allows OPs to decide the exact approach to measurement, but highlights in
its guidance that:

e The decision to measure a key parameter (e.g. using IPMVP Option A) or at
whole facility level (e.g. using IPMVP Option C) must take into account the
size of the savings relative to the metered energy use. Savings below 10% of
metered use are more likely to be difficult to demonstrate, given normal
fluctuations in energy use.

e Where percentage changes are small, the savings may need to be
demonstrated over a longer period, i.e. over several operating cycles.

e Where multiple energy efficiency actions have been undertaken over several
years, a combination of metering or sub-metering and suitable engineering
calculations can be used to take account of interaction effects, unless the ISO
50001 approach is employed.

e The onus is on the OP to determine the best approach.

A conservative approach to measurement is required where estimates or judgements
need to be made, assumptions or unsubstantiated data are used, or SEAI allow
particular parameters to be excluded from the analysis. Guidance on authenticating
and claiming compliance credits helps OPs to decide whether to use any of the
derogations from the full measurement approach’:

e Scaled savings (engineering calculations) can be used where projects or sub-
projects install pipe insulation, steam trap replacements or lighting upgrades
(without controls), as these are deemed to be well proven technologies with
little operational variance.

e Scaled savings can be used for some small projects and sub-projects. In these
cases, samples of projects and sub-projects need to have full measurement.
The size of the samples depends on the size of the savings.

o 10% where savings are less than 0.1 GWh;
o 33% where savings are at least 0.1 GWh and less than 0.3 GWh;
o 67% where savings are at least 0.3 GWh and less than 0.5 GWh.

e Conservative default values can be used for:

o The replacement of electro-magnetic with electronic ballasts in lighting;

76 Theses derogations only applies to projects or sub-projects that deliver less than 20% of an OP's non-
residential energy savings. As an OP needs to achieve 10% of its target with residential energy savings
and another 5% with 'energy poverty' savings, it means that these projects or sub-projects cannot
represent more than 17% of the total energy savings reported by an OP.
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o The U-values of building fabric installations; and
o Boiler and cooling unit rated efficiencies.

Baseline periods should represent at least one operating cycle and will vary from as
little as one week to a year, depending on the factors affecting variations in energy
use.

SEAI provide guidance regarding meters. Good M&V practice would see all meters
listed and referenced, including the meter point, the type, make, model and
measurement interval, noting also whether readings are automated or manually
recorded. The suitability of each meter would be noted, with justifications where
suitability is not ideal, e.g. for cost reasons. Suitability depends on the meter type.
The guidance points out that good practice would see heat meters sized to the
expected normal operating flow range and installed to minimise turbulence.

Savings must persist until the end of the obligation period (2030 in the case of the
current EEOS period running from 2021 to 2030). Risks to the persistence of savings
must be identified and mitigation measures, with responsible owners, put in place
where appropriate.

Photographs, before and after installations, along with screenshots of building
management system graphics and contractor invoices, should be included in the
M&V reporting where relevant.

SEAI uses external evaluators to review M&V reports. They may make suggestions
for how to make improvements to energy savings calculations. SEAI maintains open
communication with obligated parties in these cases, with the aim of ensuring that
projects meet M&V requirements, potentially having made changes to the calculation
method.

Interview with Aiden Condell, Programme Executive at the Sustainable Energy
Authority of Ireland.

e What is the main added value of using measured data?

The use of metered data for energy savings increases accuracy and gives confidence
in the reported savings. This is turn means progress to targets can be accurately
tracked with no surprises or correction adjustments. This gives the SEAI confidence
that the savings reported at the end of a target period are concrete.
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« How many resources are needed on the side of the public authority
to assess the energy savings from metered data? (Is it more
resource-incentive compared to the use of scaled savings?)

The assessment of metered energy savings is resource intensive. SEAI's process
uses an external team to complete desktop evaluations, external consultants who
bring industry expertise and M&V evaluation skills and experience, and an internal
team to coordinate the quality management system processes and review and sign-
off evaluations.

This is intensive in comparison to deemed or scaled savings, where a public
authority might engage with a consultant to determine energy saving values for use
in the scheme. However, once those values are in place far fewer resources are
needed to maintain them. Resources are also needed to evaluate energy savings
achieved from projects where simplified calculations (scaled savings) are used to
allow the default values in the calculators to be made more accurate.

In the non-domestic part of the EEOS (75% of energy savings), metered savings
accounted for 80% of energy savings over the last 12 months (to July 2023). The
preference for metered or scaled savings at the individual project level will depend
on the costs and benefits of metering. Bigger, more complex projects, are likely to
benefit more from metering, as the measurement process itself can help to identify
energy savings, while the ability to report higher savings if they arise, aligns the
incentives of participants, OPs and the government, which can be more confident
about meeting EED targets and climate goals.

e Are the analyses made from the metered data used only to assess
energy savings? Or are they used also in an approach of energy
management (e.g. to detect unusual deviations in electricity
consumption)?

With respect to the EEQS, yes. The M&V reports are completed purely to assess the
annual energy savings associated with a project. However, for the client there are
other potential benefits of completing a full M&V of a project, such as project impact
verification, for energy management purposes, and to determine accurate returns on
investment. However, these do not form part of the analysis relevant to the EEOS,
and do not form part of the EEOS M&V report template.

SEAI also proactively encourage OPs to support organisations to implement
ISO50001, which ensures the metering of data at the site. This provides added
benefits for sites in the long run.
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e Do you think that a similar approach could be used for other types of
energy efficiency actions (e.g. building renovations, behavioural
measures)?

There is potential for savings to be metered in building renovation projects. Energy
savings can be achieved through the renovation of buildings, or through the
completion of building work which surpasses building regulation requirements. These
savings can be claimed under EEOS. In such cases, baseline data may not be
available, or available data may not be relevant for comparison. Where accuracy,
uncertainty or reliability of measured data cannot be relied upon, then a calibrated
simulation may be a more desirable and reliable method for the quantification of
savings.

Behavioural changes are supported under the EEOS, but only where the impact of
those behavioural changes can be metered. In practice these actions make for
challenging M&V processes, and practical examples are not common.

o Did you see an improvement of the quality of the submitted files
(and their data) over the years?

As SEAI works to standardise, clarify, and (where possible) simplify the work
associated with the M&V of energy savings, we have seen an improvement in our
own processes. By standardising M&V requirements and introducing flexibilities
where applicable, we can maintain a high standard of energy saving accuracy while
minimising the burden of metered savings on the OPs. We have found that as OPs
adapt to metered savings, they have developed around the processes that have
been introduced by SEAI.

Outside of the EEQS, the field of M&V has grown over the past few years, which has
led to the greater availability of, and access to high quality energy data. This has
aided the metered savings approach.
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3.5M&YV in the Italian white certificates scheme

Author: Livio de Chicchis and Dario di Santo, FIRE

The Italian White Certificates scheme is an Energy Efficiency Obligation Scheme in
which the electricity and gas distributors with more than 50,000 clients are obliged
to reach annual energy efficiency targets, proportional to the share of energy
carriers distributed. White Certificates (WhC) give proof of end-use energy saving
achieved through projects aimed at increasing energy efficiency in the final uses of
energy. Eligible projects can be implemented by the obliged parties themselves, or
by eligible parties (small DSOs, ESCOs, companies with a certified energy
management expert or energy management system), which can obtain certificates
and subsequently sell them via the dedicated spot market or bilateral exchange
platform.

The Ministerial Decree D.M. 11 gennaio 2017 introduced a deep redesign of the
Italian scheme, in particular for the M&V process. Direct energy saving measurement
is requested for all types of projects and in all sectors.

WhC scheme is the sole scheme in Italy that provides measured savings: this
ensures the assessment of high-quality and real savings, that can be verified and
validated. Although measured savings have been in place since the start-up of the
mechanism, in 2017 stricter rules were introduced regarding the evaluation of the
energy consumption baseline, the required meters, and the evaluation of
additionality. The main reason for the introduction of strict measurement
requirements was an attempt to avoid frauds that were generated in the previous
period of the scheme, almost entirely for projects evaluated as deemed savings,
together with the idea of reducing issues in the evaluation phase related to
unsatisfying and/or unreliable information provided by the proponents.

Two methods for energy savings calculation are presently considered in the
scheme:

o standard projects with sample methods: it is a mix of deemed and
metered savings, used when a project implements numerous, but
homogeneous, interventions (e.g. a project consisting in 120 installation of
similar energy efficiency devices among different end-users). The savings
achievable from the standard project are assessed on the basis of a
calculation algorithm and the direct measurement on a suitable sample,
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representative of the operating parameters that characterize the project, and
the interventions that compose it. The algorithm is applied by extending the
results of the measurements made on the representative sample to all the
interventions carried out within the project (e.g. considering the above
mentioned example, measurements are implemented on 10 installations and
then the total energy savings are evaluated by proportionally applying the
measured savings to the other 110).

e monitoring plan projects: savings are measured according to an algorithm
and a set of meters (used both for the assessment of energy consumption
and adjustment factors).

In retrofit interventions, evaluation of ex-ante baseline is made usually through 1-
year measurements of energy consumption, with hourly meters required. A
guide produced by GSE, WhC managing authority, is dedicated to the methodologies
eligible to evaluate the ex-ante energy consumption when data are available for
periods of time below one year: in this case the reduction should be adequately
justified and a precautionary approach should be applied. The baseline has to be
adjusted based on identified operational variables such as production, climate,
occupation, etc. The proponent is required to carry out an analysis aimed at
identifying the operating parameters that influence the consumption of the systems
subject to intervention in order to allow the normalization of ex-ante consumption
to the ex-post conditions.

For people familiar with M&V protocols, the approach can be considered in line with
IPMVP option B”/, although the international protocol is not mentioned and much
more flexible (e.g. in terms of required meters, measurement frequency and
duration, and other aspects).

This strict approach to M&V represents one of the main challenges for the
proponents, especially when the required meters are not already installed when the
project starts to be discussed.

For new installations (i.e. no substitution), the evaluation of the baseline is done
based on reference market values (average of market supply for the chosen
product/process) and standard adjusted baselines (es. BREF, BAT). Since 2021 (after
the publication of D.M. 21 maggio 202178) this approach can be used for retrofitting

77 The International Performance Measurement and Verification Protocol includes four main options: A
(measurement of key parameters only; close to deemed or scaled savings), B (measurement of all
parameters; close to metered savings), C (whole facility; variant of metered savings, for example at
building level) and D (calibrated simulation; variant of scaled savings). Options A and B require
measurement at project level, and so are more complex than option C that, on the other hand, is usable
only when the expected energy savings are quite large with respect to the energy consumption at
facility level, a circumstance that only seldom can be applicable to energy efficiency projects.

78 This decree also introduced some flexibility for the evaluation of the consumption baseline and
improved supporting measures, like guidelines and other tools available for proponents.
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projects too, but this usually implies a large reduction in eligible energy savings if
compared to those achievable using ex-ante measured consumption as baseline.

White certificates can be requested once a year (but up to four times a year for
larger projects) by presenting ex-post measurements. The assessment of the energy
savings is carried on for the period of time in which the issuing of certificates is
foreseen, which ranges from 3 to 10 years depending on the type of project (to less
structured and cost-effective energy efficiency projects corresponds a minor WhC
lifetime).

In terms of process timeline, the steps are the following:

e The proponent start measuring the requested ex-ante variables (both energy
and non-energy) to evaluate the consumption baseline for the designated
energy efficiency measure.

e The proposal — which includes the description of the project, the meters and
the algorithm to be used both for ex-ante and ex-post energy consumption
(i.e. the M&V plan), and the evaluation of the energy consumption baseline —
must be presented before the installation of the new equipment.

e GSE evaluates the application that can be rejected if the strict requirements
are not met.

e The proponent implements the energy efficiency project, then carries on the
required ex-post measurements (usually for a year) and presents the request
to get the white certificates corresponding to the measured energy savings
(one certificate for each ton of oil equivalent of savings).

e GSE evaluates the request (i.e. measurements shall be presented according to
the accepted M&V plan and no variations between the approved project and
the implemented one shall be present) and, if valid, issues the white
certificates.

e The proponent presents additional requests for each year of WhC lifetime.

With standard projects with sample methods the approach is the same, with the
difference that M&V is applied only to the defined sample.

The described approach is complex, thus it can be applied especially for medium and
large energy efficiency actions to justify the cost of ex-ante meters (ex-post meters
are usually installed in any case nowadays). It is nevertheless worth pointing out
that the continuous reduction of the costs and the increasing diffusion of energy
monitoring systems is making in many cases the approach possible and worthy also
for small projects.

136
Resources for an effective implementation of the EED energy savings obligation



ENSMOV...

Most of the submitted projects and issued certificates are in the industrial sector
since M&V for transport and buildings can be more complex. Nevertheless successful
applications have been presented in all sectors. Besides the obvious advantage in
terms of effectiveness of the energy saving assessment, the metered approach is
quite flexible in terms of inclusion of different energy efficiency projects. It has also
been accepted by proponents other the years, since as long as discussion between
the managing agency, information, and training are provided the approach is
feasible. Moreover, frauds are less probable and on-site verification is a viable
option.

High quality M&V improves projects quality, qualifies operators, and provides a lot of
valuable data to managing authorities (for this purpose it is important to design the
database in which the proposals are saved in a clever way, to allow effective
indexing and sorting of the collected information). Metered savings stimulate
proponents to achieve high performance, since the incentive is based on the real
results.

On the other side, it requires an effort for the proponents in project presentation
and for the evaluators that shall be skilled and capable of dealing with very different
typologies of projects and M&V plans. With metered savings the possibility that an
application is rejected exists”® and this poses a risk for the proponents. Besides, it
requires time for the white certificates associated to a new project to be available on
the market due to the need for ex-post measurements (usually at least one year and
a half). This is an issue both for the proponent (time to get the incentive) and for
the tradable market if present, since the supply of WhC becomes highly inelastic (in
other words, if a shortage in terms of supply of certificates happens, the situation
cannot improve for some years with prices going rapidly up, unless targets are
reduced). This is a reason why a mix of deemed savings and metered savings can be
the most effective option for policy makers.

Finding out the right mix between feasibility and strictness is important to avoid
disaffection and to maintain cost-effectiveness.

e Reports on the results (Italian): https://www.gse.it/dati-e-scenari/rapporti

e Guidelines (Italian): https://www.gse.it/servizi-per-te/efficienza-
energetica/certificati-bianchi/documenti

e Market results (Italian):
https://www.mercatoelettrico.org/It/Statistiche/ TEE/Statistiche TEE.aspx

e FIRE's papers (English): https://www.dariodisanto.com/tag/whc/

72 In recent years, according to GSE’s data, one proposal out of ten has been rejected. But the
percentage rises to around forty percent if also “week” proposals are considered.
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e WhC in the Italian strategy (in the Italian NECP, English):
https://commission.europa.eu/energy-climate-change-
environment/implementation-eu-countries/energy-and-climate-governance-and-
reporting/national-energy-and-climate-plans_en\

Two experts who work for an Italian ESCo and who have carried out an efficiency
project at a manufacturing company were interviewed. The project deals with
compressed air production in an Italian glass factory. First step of the project was
electricity consumption analysis and specific consumption analysis. Second project
phase was leaks detection for compressed air optimizing the distribution internal
grid. Finally, the last part was the substitution of 3 engines of 270 kW power with 2
engines of 270 kW plus a new one of 400 kW. Losses reduction and replacement of
a compressor with a more performing and correctly sized one, allows you to
generate energy savings. Ex-post analysis showed almost 180 toe/yeas of expected
savings and the project was admitted to white certificates Italian scheme. It's
important to note that measurements were performed both before and after the
project to identify the most effective solution and accurately report energy
efficiency.

e To obtain ex-ante consumption data, did you install ad hoc meters
or did you make use of existing equipment?

The measurement instrumentation, consisting of a mass meter, a pressure
transducer and an electrical consumption meter for each compressor, was installed
ad hocin order to evaluate the system's pre-performance and to be able to compare
it with sector benchmarks and with improvement solutions available on the market.

Regarding to the electricity consumption meters, for each compressor, it was
necessary to install meters having the precision features required by GSE as part of
the white certificates scheme for measuring post-intervention consumption. GSE
prescription for the measurement of electricity consumption provides for a certain
precision class based on the system's power supply voltage:

« Accuracy class C (voltage greater than 100 kV, power greater than 2,000 kW);
» Accuracy class B (voltage greater than 100 kV, power less than or equal to 2,000
kWw; for any other voltage).

e How long did the ex-ante measurement phase last?

The ex-ante measurement phase lasted 4 months, from mid-September 2022 to
mid-January 2023. The ex-ante measurement therefore mainly affected the
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autumn/winter seasons. The measurement period of less than 365 days represented
the greatest criticality for the admissibility of the project.

The reduced measurement period was necessary in relation to the intervention
programming imposed by the Owner.

e Was the leak detection task in the compressed air distribution
internal grid challenging? How did it was accomplished specifically?
How long did it last?

Although the scope of the project related only to the 3.5 bar compressed air
production plant, the leak detection task using ultrasonic instrumentation involved
both the 7 bar and 3.5 bar air distribution systems. The task took place partly in the
field (on site, on the plants) and partly in the back-office for the processing of the
measurement data collected.

The duration of the field task lasted 3 days but typically this varies depending on the
surface area of the factory served by the plant and the complexity of the plant. The
task made it possible to map the entire distribution system, with the identification of
numerous leak points (around a hundred). The identified leak points were
catalogued according to the extent of the leak, the area/department, of the
reference machine and depending on the specific component from which the leak
originates. This information allowed us to draw up a leak report indicating various
information useful for quickly identifying the point of leak and evaluating the costs
associated with the repair. Each leak point was also physically marked with the
affixing of tags to facilitate rapid identification.

e How was the savings calculation algorithm identified? Was it
necessary to adapt the algorithm to the available data?

For energy efficiency projects relating to the replacement/new installation of
compressors, the GSE has defined a standard calculation algorithm based on the
comparison of specific consumption before and after the intervention, normalized
according to the operating pressure levels of the compressors in the conditions
before and after -intervention to guarantee the evaluation of potential savings with
the same useful effect.

e How long did the ex-post measurement task last?

The project, presented in the second quarter of 2023, was approved by GSE in the
third quarter of 2023.

The reporting of savings (or final balance sheet useful for the release of the
incentive) provides, for the specific size of this project, an ex-post monitoring period
lasting 365 days. Currently, the first reporting period of the project has not yet
ended but from a preliminary analysis of the partial data available, primary energy
savings of approximately 180 toe/year are expected.
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o Did you have difficulties in the administrative/bureaucratic
procedures for obtaining white certificates? Did GSE have a
collaborative attitude, or did it request multiple documentary
additions that hindered your job? Was there certainty in response
times? Was the customer satisfied with the timing of obtaining the
white certificates?

The expertise acquired by our ESCo in energy efficiency projects within the white
certificates scheme, and especially in projects relating to the replacement/new
installation of compressors serving compression plants, has allowed effective and
rapid management of the practice, anticipating the potential critical issues
encountered by GSE for this type of project.

The main critical issue concerned the duration of the ex-ante monitoring period, less
than 365 days. Given the availability of a shorter monitoring period, an analysis was
necessary to demonstrate that the operating parameters recorded in the ex-ante
measurement period were nevertheless representative of the annual functioning of
the system.

The analysis, initially based on the characteristic parameters of the compressor
being replaced and its operation for the purposes of process needs (air demand
profile, operating pressure profile, correlation of specific consumption as a function
of the air flow rate produced) was not initially considered exhaustive.

Subsequent additions were therefore requested by GSE and provided by our ESCo to
admit the project to the White Certificates scheme.

Regarding to the duration of the entire process, from project presentation to project
admission there were almost five months.
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4 Using and updating deemed savings in
EEOS

From the start of the implementation of the Energy Efficiency Directive in 2012,
Member States were faced with the trade-off between accurate energy savings
calculations and the associated costs of doing these calculations.

For energy efficiency measures that can be standardised, the application

of deemed savings is a cost-efficient method to assess energy savings, because it
assigns one savings ratio for each standardised case. The values used are usually
based on existing studies and/or basic physical relationships (e.g. power and
operating hours of an application).

If this approach is used to calculate energy savings, ex post verification processes,
with requirements to correct for poor quality installation or other factors of
performance gaps, are vital to ensure that stakeholders do not take advantage of
the ex—ante standardised approach. See previous chapter about the use of
measurements to monitor energy savings.

It is indeed important to keep track of the accuracy of defined savings values.
Only up-to-date savings values secure the credibility of reported savings. In addition
to performance gaps, deemed savings may be affected by changes in assumptions
used to calculate them (e.g. changes in the baseline energy consumption due to
revisions of regulations or standards, or to market transformations).

Updating deemed savings values is therefore essential to maintain a reliable and
fair monitoring of energy savings reported with deemed savings methods.

Deemed savings are particularly used for monitoring energy savings reported by
obligated parties and other stakeholders involved in Energy Efficiency
Obligation Schemes.

The sections below provide three examples with experience and lessons learnt
from using and updating deemed savings in the EEOS of France, Greece and the
UK (Great Britain).
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4.1French experience with deemed savings in
EEQS

Author: Solenne Toum, ATEE

Energy savings estimation is used in France as part of the White Certificates scheme,
CEE scheme in French (CEE: Certificats d’Economies d’Energie — Energy Savings
Certificates). This scheme requires energy suppliers ("obligated parties") to achieve
energy savings among consumers in all end-use sectors. Obligations are
expressed in TWh cumac, where cumac stands for lifetime-cumulated and
discounted energy savings. Obligated parties must meet their CEE quotas before
the end of each compliance period, under penalty of severe fines per missing kWh
cumac.

To meet these obligations, suppliers shall encourage energy saving actions , with an
“incentivising and driving role” that usually includes a financial incentive. The energy
savings actions or projects are monitored according to three main types of
interventions:

e Standardised actions

e Specific operations (see more details in the example about “The use of
measurement for specific operations in France’s white certificates scheme”)

e CEE programmes (support programmes, not necessarily delivering direct energy
savings, or delivering energy savings that cannot be assessed in a standardised
way)80

Standardised actions represent the largest share of CEE (89% in the 2022-2025
period). They are published in by-laws, and available on the ministry’s website as an
online catalogue, including 221 types of standardised actions as of December 2025.
These types of actions cover all end-use sectors: residential, services, industry,
transport, agriculture, and energy networks.

Energy savings from standardised actions are monitored with deemed savings, i.e.
standardised energy savings ratios per type of action®l. The types of action are
specified so that deemed savings can be estimated as average expected energy
savings. In other words, it is assumed that the number of actions implemented is

80 For example, training programmes for building professionals, behavioural measures, schemes to
identify households in situation of energy poverty, innovative programmes for sustainable mobility.

81 These ratios may be differentiated according to main criteria (e.g. climate zones, building types, type
of energy carrier used for space heating, ...), and may be proportional to the size of the action (e.g.
kWh saved per m2 of insulation material installed).
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large enough to assume that their average characteristics will be close to the
average characteristics of the stock considered®2. Therefore, the deemed savings
should not be used to assess energy savings from a given energy saving project.
They can be used to monitor the average energy savings from the whole actions
submitted to the CEE scheme.

The use of deemed savings is adapted for standardised actions in order to scale up
and accelerate the uptake of energy efficiency actions. This gives visibility to
stakeholders about how many CEE they can get from promoting or implementing
standardised actions. Obligated parties and third parties (e.g., ESCos, installers) can
then develop business models, which supports the development of energy efficiency
markets.

Obligated parties must provide evidence of their actions to the National Office of CEE
(PNCEE), which issues certificates in kWh Cumac. The PNCEE reviews the files
submitted, and may contract controls and impose sanctions for non-compliance.

There is no systematic measurement of actual post-implementation energy
savings to verify the reliability of estimations. Instead, for certain types of
standardised actions, obligated parties shall contract controls of the issuing
conditions of certificates. Likewise, the specifications of some types of standardised
actions mandate the installation of measurement devices (especially in industry) to
ensure that the actions work properly.

However, imposing such provisions across all actions is challenging and does not
prevent overestimation due to underlying calculation methods. This issue was
notably highlighted by the French Court of Auditors in a report reviewing the scheme
in 2024, which identified significant risks of overestimations of energy savings.

ATEE (Technical Association for Energy and Environment) organizes technical
working groups that develop suggestions of new types of standardised actions,
and the specifications of existing types of standardised actions, when needed. These
groups are formed after public calls for contributions, which are announced during
ATEE sectorial webinars. Competent stakeholders (e.g., those with relevant data or
expertise) who respond to these calls join the working groups. Participants may
represent any entity within the scheme, such as obligated parties (energy suppliers),
manufacturers, installers, or other beneficiary companies. These groups also include
technical experts from ADEME (French agency for ecological transition).

8 For example, for action types related to individual houses, it is assumed that the average
characteristics of the houses where actions are implemented correspond to the average values in the
French stock of individual houses,
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ATEE facilitates these meetings and supervises revision efforts to propose relevant
updates to the Ministry. It also provides solutions, supports stakeholders in
understanding the process, and assists with technical and administrative matters.

Key resources used for deemed savings calculations include:

e Statistics and studies from various stakeholders.
e Static or dynamic simulations to estimate energy savings.
e (Calculations based on physical data.

A template gathers the information and data required to specify an action type83 and
the related energy savings calculations, in a standardised action sheet.

The specifications and estimations are validated or calculated by ADEME. The
Ministry in charge of energy has then the final decision-making authority on
the calculations and other specifications that are published by decree.

Updating deemed savings calculation is often necessary for several reasons:

e Outdated or incorrect data: Some standardised action sheets include
outdated or inaccurate information.
e Changes in calculation methods: New methods may be adopted to better
reflect actual energy savings.
e Fraud detection: Uncovering fraud highlights deficiencies in the documentation
of these action types.
o Evolution of the baseline scenario: The reference scenario for calculating
deemed savings may change due to:
o Regulatory changes or stricter standards.
o Increased market penetration of the solution, which improves the baseline
and reduces additional savings.
o Changes in users’ energy consumption.
e Sheet obsolescence: Automatic expiration of standardised action sheets five
years after their last revision ensures that estimations remain relevant.

This revision process is governed by a formal, often legislative, framework.

Following recommendations of reports done on the scheme in 202484, the Ministry
issued a call for a special programme to establish an observatory of the scheme.
This new programme, named PRODICEE®>, is led by ADEME and officially started in
October 2025. One of its main objectives is to estimate actual energy savings to
adjust the deemed savings’ rates as closely as possible to reality. For more details

83 In addition to the explanations and documentation of the deemed savings’ calculation, the technical
specifications usually include minimum energy performance requirements, and provisions related to the
implementation of the action (e.g. installation by a qualified professional, compliance with technical
standards).

84 Including the report by the Court of Auditors, and a report by a cross-ministerial mission.

85 In French: ‘PRogramme d'Observation du DIspositif des CEF (Programme for the observation of the
CEE scheme)
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about PROCIDEE, see the presentation at the workshop about evaluations of energy
efficiency policies.

ATEE's experience in organizing the deemed savings and coordination processes has
provided valuable insights. It organizes revisions of standardised action sheets
efficiently using a tracking file.

Detailed meeting minutes should document progress and decisions, ensuring
traceability. Including neutral participants without commercial interests provides
unbiased evaluations. Public and systematic calls for contributions with rigorous
follow-up ensure that all relevant stakeholders have the opportunity to participate.
Additionally, having at least two competing actors in each working group enhances
objectivity.

Strengthening collaborations with expert organizations like ADEME or CEREN®®
enriches technical analyses, as these entities provide reliable and detailed statistical
data on energy demand and related parameters.

Training and information materials, such as presentations or videos, can also
help participants better understand the steps involved in estimating energy savings.

Critical Aspects of the Revision Process:

e A precise definition of the baseline scenario is crucial and may be governed by
regulatory texts, as is the case in France. This baseline serves as the foundation
for calculating energy savings and must be clearly documented.

e When adopting new calculation methodologies, the details should be
documented, and all related documents should be archived properly.

o Harmonizing calculation methods across action types facilitates stakeholders'
understanding of energy savings certificates.

e Reliable data is a cornerstone of the process. Every piece of data must be
explicitly sourced, with clear information on its origin, date, and scope.

e Exemplary traceability is essential for comparing assumptions between different
estimations. A tracking file may consolidate data used in each estimation.

e Calculation methods must rely on robust, representative, and well-referenced
data. Establishing a best practice guide with precise criteria, such as a

8 CEREN (Centre for Economic Studies and Research on Energy) is a statistical observatory of the
energy demand in France. It is co-funded and supervised by ADEME and the transmission and
distribution system operators for electricity (RTE and ENEDIS) and gas (GRT Gaz and GRDF). CEREN
performs regular sectoral survey, being one of the key producer of statistics on energy demand, in
close cooperation with the national statistical office (INSEE) and the statistics” unit (SDES) of the
ministry in charge of energy.
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minimum number of samples or multi-year indicator consolidation, ensures
reliability.

By applying these principles, the revision and deemed savings process gains rigor,
transparency, and efficiency.
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4.2 Greek experience with deemed savings in EEOS

Author: Christos Tourkolias and Dimitris Mezartasoglou, CRES

In Greece, the use of deemed savings methods is applied extensively within the
framework of the Energy Efficiency Obligation Scheme (EEOS) in order to
control and verify the energy savings reported by the Obligated Parties. The EEOS is
considered as a key policy instrument for achieving the national energy saving target
of Article 8 of the Energy Efficiency Directive (EU)2023/1791 (EED).

More specifically, the EEQS, launched in 2017, mandates that both energy
suppliers (e.g., electricity, natural gas and petroleum products) and energy
distributors (e.g., electricity and natural gas) should fulfil specific energy savings
targets through the implementation of energy efficiency measures at end-users.

Deemed savings methods are used to monitor energy savings from various types
of energy efficiency measures, and reported by the Obligated Parties to meet their
targets.

A measurement protocol has been prepared by CRES, Greece's Centre for
Renewable Energy Sources and Savings, consisting of 48 different bottom-up
methodologies in total. Among these, 39 equations correspond to deemed savings
methods, covering residential, commercial/public and transport sectors.
Deemed savings are not used for actions in the industry sector.

The measurement protocol is in full compliance with the requirements of Annex V of
the EED, while the use of the deemed savings methods intends to facilitate the
measurement, control and verification of energy savings, to improve the
transparency and accountability of the energy savings calculations and to
minimize the administrative costs both for the Obligated Parties and for the
administrator of the scheme. Moreover, the use of deemed savings methods enables
the further exploitation of untapped energy saving potentials, facilitating the
achievement of the national energy savings objectives.

The deemed savings methods are updated on annual basis so as to improve their
accuracy with the revision of the baseline data and the integration of additional
behavioral and operational factors. It should be mentioned that the determination of
the baseline energy consumption has been performed, taking into account the
criterion of additionality in the case that it is applicable. No ex-post method has been
applied yet to assess the reliability of reported energy savings.
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CRES has been appointed as the administrator of the EEOS for calculating,
measuring, controlling and verifying the delivered energy savings. According to the
Ministerial Decision (FEK B, YPEN/DEPEA/57295/426/08-06-2022) for the regulatory
operation of the EEOS in the period 2021-2030, CRES is responsible for developing
the measurement protocol, which must be used by the Obligated Parties. It should
be noted that the 48 bottom-up methodologies have been incorporated into the
online information system, which has been developed in order to carry out all
the necessary activities for calculating, measuring, controlling and verifying the
energy savings delivered by the energy efficiency measures reported by the
obligated parties.

The measurement protocol is updated annually according to the Ministerial
Decision for the regulatory operation of the EEOS before starting officially the new
reference year. Furthermore, obligated parties may propose new bottom-up
methodologies, which are examined by CRES, and may then be approved and
incorporated into the measurement protocol. CRES may also introduce new
standardized bottom-up methodologies for energy efficiency measures implemented
in the previous reference years within the framework of the EEOS based on the
input data used by obligated parties.

Regarding the procedure for developing the bottom-up methodologies, CRES
organizes regularly targeted consultation meetings with the obligated parties and
specialized technical experts so as to present and discuss the applicability and
effectiveness of the methodologies. The Ministry of Environment and Energy,
responsible for the overall coordination of the EEQOS, also takes part in these
consultation meetings.

The development of the deemed savings method in Greece is mainly based on the
elaboration of the available statistical data both from administrative sources (e.g.
Eurostat and Hellenic Statistical Authority) and other studies conducted in Greece
(e.g. Household Budget Survey, CRES surveys, cost optimal study for the Energy
Performance of Buildings Directive, etc.). The combination of the available statistical
data facilitates the development of robust bottom-up methodologies, which can lead
to accurate, reliable, and context-specific savings estimates. It should be noted that
CRES conducts regularly targeted surveys both to validate the assumptions of the
current bottom-up methodologies and to develop new ones.

According to the Ministerial Decision (FEK B, YPEN/DEPEA/57295/426/08-06-2022)
for the regulatory operation of the EEOS in the period 2021-2030, CRES is
responsible for approving and publicizing the bottom-up methodologies in agreement
with the Ministry of Environment and Energy.
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The extensive use of deemed savings methods in Greece within the framework of
the EEOS has led to the conclusion that they made possible to facilitate the
calculation, measurement, control and verification of energy savings reported by
obligated parties, with decreased administrative costs for all the involved
parties. An evidence of the adoption of the deemed savings methods is that
obligated parties have preferred to use alternative input data compared to the
respective deemed savings method only in a limited number of cases, when relevant
to increase the accuracy of the performed calculations.

Critical aspects for the wide acceptance, reliability and applicability of the deemed
savings methods include:

o the actual involvement of the obligated parties in the process for developing
the bottom-up methodologies,

o the continuous and regular improvement and adaptation of the existing
deemed savings methods, taking into account both the findings from new
surveys and the technological evaluation, and

e the provision of the sources used, for transparency and higher credibility levels.

Finally, it is essential to establish a procedure for enhancing the collection of
additional data and for monitoring the effectiveness and accuracy of the
performed energy savings calculations using ex-post methods.
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4.3British experience with deemed savings in EEOS

Author: Samuel Thomas, RAP

In Great Britain (United Kingdom, excluding Northern Ireland), energy efficiency
obligation schemes have been in place since 1994 until March 2026. The Energy
Efficiency Standards of Performance (EESoP) obligation ran until 2002 over three
phases. It was replaced by the Energy Efficiency Commitment (EEC), which ran over
two phases until 2008. The Carbon Emissions Reduction Target (CERT) ran from
2008 to 2012 along with the Community Energy Saving Programme (CESP), from
2009 to 2012, which obligated both suppliers and electricity generators to deliver
whole house retrofits in defined geographical areas. The Energy Company Obligation
began in 2013 and, in 2025, is in its fourth phase, and will be scrapped at the end of
March 2026. The obligations were on gas and electricity suppliers, based on their
sales to residential customers. Actions were only allowed in the residential sector
too.

Scaled methods (based on input fixed assumptions, which can be thought of as a
form of deeming) were applied to measures that reduce the demand for heating and
cooling, using models provided by the Building Research Establishment. From 2013,
only actions that reduce the cost (and carbon emissions in early iterations of ECO)
for heating have been allowable (building fabric improvements, heating systems and
controls). Until end 2012, deemed methods were applied to energy savings from
products and lighting.

There was no formal requirement in the EEQS legislation to update deemed savings,
however adaptations were often made between obligation phases. The
buildings models are usually updated following changes to the energy-related
aspects of Buildings Regulations, given that they are used in relation to compliance
to these regulations.

Deemed scores were updated between phases in line with new evidence on
technical performance or usage, data on market averages for sales across the
distribution of products with different efficiencies and other changes, such as
discount rates, comfort taking or lifetimes informed by evaluations and other
scientific evidence. Fuel factors (costs and emissions factors) were also often
changed between phases.

For example, the Technical Guidance manual for the 2005-2008 EEC updated the
energy consumption assumptions for refrigerators and freezers compared with the
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2002-2005 EEC Manual. The EEC 2005-2008 manual also amended the savings from
these devices by applying a factor (of 0.71875) to savings to reflect evidence from
the evaluation of the EESoP supplier obligation, carried out by the Energy Saving
Trust and the regulator (Ofgem), which showed that eligible consumers used their
refrigerators and freezers less than previously expected (in terms of opening and
closing the appliance door).

The process for updating deemed scores evolved over the course of the obligation
phases. Policy makers responded to calls from stakeholders for more clarity on the
expected scores for actions, particularly when savings can be carried over (banked)
from one phase to another, as was the case with the transition from EEC 2 and EEC
3 (subsequently CERT) in 2008. In 2006, the Government consulted on a new
process by which the proposed scores in the phase beginning in 2008 would be
consulted upon in advance (Jan 2007), before publishing a final approach later in
2007.

The engineering models used to estimate the impacts of energy efficiency actions
on heating costs and emissions are updated on a periodic basis in line with updates
to building regulations. The supplier obligations do not drive model updates. New
evidence on energy efficiency would be incorporated at the same time. In between
major updates, which historically happened every 3-4 years, all assumptions would
remain fixed to provide certainty for builders needing to comply with the
regulations. Updates would need to be completed around one year in advance of
their use, to allow software developers using the model to adapt their products,
which are used by the building industry. There have been no major updates to the
RASAP model since 2012. However, a new Home Energy Model (HEM) is expected to
be introduced shortly.

Updates to the buildings model are reflected in the supplier obligation scores.
Usually, switches to updated models would be done between EEOS phases.

Until end 2012, the Building Research Establishment Domestic Energy Model
(BREDEM) was used to estimate scaled savings. This model was relatively flexible in
that it allowed policy makers to tweak certain assumptions for the purposes of
supplier obligation scoring, e.g., the carbon intensity of electricity over the lifetime of
electricity using products and the time spent at home in priority group households.

From 2013, the switch to the Reduced data Standard Assessment Procedure
(RASAP), the successor to BREDEM, reduced the scope for making bespoke changes.
SAP (used for new buildings and heat networks) and RASAP (used for existing
buildings) were tied to new legislation requiring Energy Performance Certificates
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(EPC). In the interests of consistency, the scope for using the models with non-
standard assumptions was eliminated.

Even though RASAP has been in place since 2012, there have been minor updates to
the model to reflect new data on energy efficiency impacts. For example, in 2015,
the model was revised to incorporate evidence on the thermal properties (u-values)
of existing solid wall buildings — essentially, many old buildings had better thermal
properties than previously thought, meaning that their EPC ratings improved and the
savings from energy efficiency actions declined. These changes were reflected in the
scores from actions in the second phase of ECO (ECO 2, 2015-2017).

Changes have been made to the ways in which the RASAP model is used to calculate
scores from combinations of actions in the same buildings. ECO 4 (2022-2026) took
the RASAP score before and after energy efficiency actions and works out the value
of the energy savings, allowing for interaction effects between the actions. While
increasing accuracy, this adds risk for scheme participants and is a relatively
complicated scaled score compared with the previous regime. Under ECO 3 (2018-
2022), scores for actions were calculated on a measure-by-measure basis,
irrespective of the interaction effects.

The move from RASAP to the Reduced data Home Energy Model (RAHEM), initially
planned for 2026, would have incorporated changes in the way that the carbon
intensity of the grid was calculated and incorporated the possibility of Time-of-Use
tariffs and home batteries. This change will not be implemented, as the scheme is
scrapped at the end of March 2026.

It is important to note that the scaled energy savings generated by the buildings
models do not represent actual energy savings. They are theoretical, based on
consistent assumptions across the building stock on the energy that would be
required to achieve the same energy service level. This is important from the
perspective of compliance with regulations, by commercial operators, that should not
vary with end-user behaviour.

Empirical evidence shows that, for a variety of reasons, including behavioural factors
(rebound effect, including comfort taking) and imperfect installation, leading to cold
bridges, the actual savings from energy efficiency actions are not as high as
modelled ex ante. The National Energy Efficiency Data-Framework (NEED)
is used as an evaluation tool to help understand the impact on energy use of energy
efficiency actions®”. NEED matches gas and electricity consumption data with
information on energy efficiency measures installed in homes through policy
measures and data on building and household characteristics. Differences-in-
differences analysis enables the change in energy consumption before and after
energy efficiency interventions to be compared with the change in energy

87 About NEED, see also the UK ministry’s presentation at the EPATEE workshop.
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consumption in non-treated homes with similar characteristics in other respects. The
results of NEED analyses, which usually show lower energy savings than those
predicted by the engineering models, inform the UK government’s supplier obligation
impact assessments (e.g., ECO 4 Impact Assessment), which aim to estimate
realistic carbon emission and energy bill savings (the units of policy interest).
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5 Evaluation practices for behavioural
programmes

Behavioural measures are an important part of energy efficiency strategies to
optimize or reduce energy consumption or peak load. Evaluating the resulting
energy savings raises specific issues compared to the evaluation of technical
measures, notably because:

o The link between behavioural measures and changes in energy consumption
is less obvious than in the case of technical measures. In the terminology of
Annex V of the Energy Efficiency Directive, this means that the materiality
of the energy savings should be demonstrated with clear evidence.

« The lifetime of energy savings from behavioural measures also requires a
specific assessment, as behavioural changes are highly reversible.

Appendix VI of the Commission’s recommendation (EU) 2019/1658
provides guidance about the calculation of energy savings from behavioural
measures. It reminds these specificities, and based on the literature, it recommends
the use of approaches based on Randomized Control Trials (RCT), or when not
possible, of quasi-experimental methods.

Annex V of the Energy Efficiency Directive nevertheless allows the use of ‘surveyed
savings', " where consumers’ response to aadvice, information campaigns, labelling
or certification schemes or smart metering is determined®. This simplified approach
makes it possible to minimize monitoring and verification costs. However, the results
have a large uncertainty, due to the various explicit or implicit assumptions made.
The use of surveyed savings is therefore a default option that should be used with a

lot of caution.
As part of ENSMOV Plus, two examples were analysed to illustrate both practices:

(1) The US protocol to evaluate behavioural measures in the
residential sector (see section 5.1), that provides guidance for the use of
RCT or similar approaches

This protocol is part of the The U.S. Department of Energy’s Uniform Methods
Project (UMP) that has established a set of model protocols for determining
energy and demand savings that result from energy efficiency measures and
programmes implemented through state and utility energy efficiency programmes in
the US.

This protocol deals with the case of residential behavior-based programmes, that
include the various types of behavioural interventions (e.g. providing end-
users with feedback on their energy consumption, energy efficiency education and
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tips, rewarding end-users for reducing their energy use, comparing end-users to
their peers, using games, etc.).

(2) Evaluation of public awareness campaigns in Greece (as part of
Greece's Energy Efficiency Obligation Scheme) (see section 5.2), that provides
an example of using surveyed savings

The evaluation of public awareness campaigns in Greece was initiated firstly
within the framework of the Energy Efficiency Obligation Scheme (EEOS) in
the period 2017-2020. The public authorities developed a bottom-up methodology
facilitating the calculation of energy savings resulting from behavioural measures.
This methodology makes use of a standardised approach, in compliance with the
provisions of Annex V of the Energy Efficiency Directive (EED), with the purpose to
minimize the administrative burden for all the involved parties (obligated
parties and public authorities). This example highlights that implementing ex-post
evaluation approaches is needed in any case to assess the outreach and impacts of
behavioural measures.

In addition, a workshop entitled *‘How much energy do behavioural policy
measures save?’ was organised at the BEHAVE 2023 conference (see summary
in section 5.3).

Other resources about behavioural measures and their evaluation:

« EnR Catalogue of Best Practices in Behaviour Change 2025

o NUDGE project, illustrating how RCT can be implemented in the European
context (see reports)

o IEA DSM Task 24 (Phase 1 Closing the Loop: Behaviour Change in DSM —
From Theory to Practice, and Phase 2: Behaviour Change in DSM — Helping
the Behaviour Changers)

e UsersTCP Behavioural Insights Platform
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5.1 US protocol to evaluate behavioural measures
in the residential sector

Author: Jean-Sébastien Broc, IEECP

Context and objectives

The U.S. Department of Energy launched in 2012 the Uniform Methods Project (UMP)88
to establish a set of model protocols for determining energy and demand savings that
result from energy efficiency measures and programmes implemented through state
and utility energy efficiency programmes in the US. In many states, energy utilities
are required or incentivized to implement energy efficiency programmes. To recover
their cost of implementing these programmes, utilities shall report evaluations to the
Public Utility Commission of their state.

The protocols prepared by the UMP provide detailed descriptions of the commonly
accepted evaluation methods to help ensure that similar programs are measured in
the same way (harmonisation purpose). Each chapter of the UMP deals with a given
type of energy end-use and sector, complemented with cross-cutting chapters. Each
chapter has been written by technical experts in collaboration with their peers,
reviewed by industry experts, and subject to public review and comment.

The UMP protocols are meant for utilities, programme administrators, public utility
commissions, evaluators, and other stakeholders for both programme planning and
evaluation.

Scope of the protocol on 'Residential Behavior’

This protocol deals with ‘residential behavior-based (BB) programmes’ that include the
following types of behavioural interventions (possibly combined):

e providing end-users with feedback about their real-time or historical energy
consumption;

e reframing of consumption information in different ways;

e supplying energy efficiency education and tips;

e rewarding end-users for reducing their energy use;

e comparing end-users to their peers; and

88 For more details, see: https://www.energy.gov/eere/uniform-methods-project-determining-energy-
efficiency-program-savings

All UMP protocols can be found here: https://www.energy.gov/eere/uniform-methods-project-
determining-energy-efficiency-savings-specific-measures
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e establishing games, tournaments, and competitions.

These programmes, deployed on large scale since 2008, often target multiple energy
end-uses. Their design may vary broadly. Nevertheless, the protocol identified
common features, including:

e the use of randomized experiments: eligible end-users are randomly assigned to
treatment or control groups;

e large scale: each programme targets thousands of end-users;

e providing end-users with tailored information (analyses of their historical
consumption, energy savings tips, and energy efficiency comparisons to
neighbouring homes) or offering incentives for saving energy.

The 2020 update of the protocol also mentioned the development of alternative
programme designs, implemented at smaller scale with new communication channels
(e.g. social media and text messaging), or with new types of intervention (e.g. social
media competitions to reduce consumption). The protocol explained that these new
types of programmes may raise new evaluation issues that cannot necessarily be
addressed with the methods included in the 2020 protocol. In particular, the types of
programmes covered by the protocol can usually be evaluated with randomized
experiments. Whereas these new types of programmes may be evaluated with quasi-
experimental methods (due to the smaller scale) that may involve more uncertainties.

Recommended methods: RCTs and REDs

The UMP protocol recommends the use of Randomized Control Trials (RCTs) or
Randomized Encouragement Designs (REDs), presented as the gold standard
for evaluating behavioural measures, based on comparisons with quasi-experimental
methods and observational studies (see e.g. Allcott 2011; Baylis et al. 2016).

The protocol recognizes that implementing RCTs or REDs may not always be feasible,
and suggests that in these cases, the second-best option is to use quasi-
experimental methods. These methods require strong assumptions, and when
these assumptions are not met, the results may be biased. The uncertainty range is
then difficult to assess. Due to this, quasi-experimental methods are not described in
the protocol that refers to other sources about them (e.g. SEE Action 2012, Cappers
et al. 2013).

RCTs, REDs and quasi-experimental methods are assessing energy savings by
comparing changes in energy consumption over time between two groups: a
comparison group (providing the baseline) and a treatment group (where the
effects of the behavioural interventions can be observed).
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The main difference between RCTs, REDs and quasi-experimental methods is that with
RCTs and REDs the comparison group is defined randomly with sampling criteria
that can be controlled. The comparison group is then called control group. The random
assignment of end-users to the control group (or treatment group) ensures that
receiving the treatment is uncorrelated with end-users’ pretreatment energy use.
Therefore, any difference in energy use between the control and treatment groups
can be attributed to the behaviour interventions evaluated (internal validity).

Whereas the comparison group in quasi-experimental methods is not defined
randomly, and usually only part of the sampling criteria can be controlled. Hence the
need for quasi-experimental methods to use complementary approaches (e.g.
matching) to reduce the risk of bias (especially selection bias).

There can also be several treatment groups, when the evaluation aims at comparing
different types of interventions.

The main difference between RCTs and REDs is that, in RCTs, the treatment group
receives a programme treatment (i.e. behavioural intervention(s)). Whereas in REDs,
the treatment group receives encouragement®® to participate in the programme.
Therefore, the result assessed in RCTs is the effect of the behavioural
intervention(s), whereas the result assessed in REDs is the effect of the
encouragement to participate in the programme®. Both results are usually
measured in terms of energy (or demand) savings.

Choosing between RCT or RED depends on the type of programme, expected number
of participants and how the programme can accommodate the constraints of the
evaluation method. A particular constraint for an RCT is that it might require delaying
or denying participation for the end-users selected for the control group. REDs can
then be preferred to allow all end-users to participate.

In any case, using RCTs or REDs requires upfront planning. This implies that
evaluation of energy savings must be included in the design and overall planning of
the programme.

The methods recommended in the protocol correspond to Option C of IPMVP
(International Performance Measurement and Verification Protocol), i.e. statistical
analysis of data from utility meters for whole dwellings to estimate savings. This option
is usually recommended for interventions with expected savings that are large relative
to the whole dwelling’s energy consumption. This is why the protocol highlights the
importance for the samples (control and treatment groups) to be large enough to
ensure statistical significance. The protocol thus recommends regression analysis of
energy consumption and statistical power analysis to determine the sample size

8 Typical examples of encouragement include direct paper mail or email informing end-users about the
opportunity to participate in a programme.
%0 The result obtained from REDs is also called Local Average Treatment Effect (LATE).
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necessary to detect the expected savings (for more details, see section 4.2.1 of the
protocol).

General process to implement RCTs or REDs
The protocol summarises the following key steps to implement RCTs or REDs:

o Identify the study population (cf. eligibility criteria and targeting of the
programme)

o Identify the treatment effect (usually energy or demand savings) and the
measurement approach (e.g. measurement period, metering frequency)

e Determine sample sizes, that depends on the type of programme (e.g. opt-in or
opt-out) and evaluation method (RCT or RED), magnitude of expected savings,
variance of energy consumption, and required confidence level (or statistical
significance) (for more details, see section 4.2.1 of the protocol).

e« Randomly assign end-users to control and treatment groups: the protocol
recommends about this point that the random assignment be done by a qualified
independent third party, and that the assignment procedure be transparent and
well documented (for more details, see section 4.2.2 of the protocol).

o Verify equivalence of samples (i.e. no significant difference in average and
distribution of pretreatment energy consumption between the control and
treatment groups) (for more details, see section 4.2.3 of the protocol).

e Administer the treatment (either once or repeatedly, depending on the
programme and types of interventions), with a treatment period long enough for
effects to be observable.

e Collect data from all groups, including pre-treatment energy consumption data
whenever possible (for more details, see section 4.3 of the protocol).

o Estimate savings, usually with a difference in differences (DiD) method
comparing the changes over time in the control and treatment groups (whether or
not end-users actually complied with the treatment in the treatment group). The
protocol also recommends using panel regression analysis (for more details, see
section 4.4).

For more details, see the section 3.4 of the protocol (Stewart and Todd, 2020) that
describes the use of RCT or RED to evaluate typical behavioural programmes
implemented by utilities in the US:

e opt-out programmes: where end-users may ask the utility to stop receiving
support or information that was administered without prior agreement from the
end-users (e.g. home energy reports sent to the whole treatment group);
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e opt-in programmes: where end-users enrol in the programme to receive support
or information (such as web-based home audit or energy consumption tools, online
courses about energy rates and home efficiency; or in-home displays)°?.

Lifetime and persistence of energy savings

The protocol mentions a usual assumption of savings lifetime of 1 year. It is presented
as a conservative assumption, considering uncertainty that effects (i.e. changes in
behaviours) last after the interventions end, and the lack of evidence that would show
longer lifetime.

Researchers have addressed the lack of evidence by developing frameworks for
estimating savings persistence (see e.g. Khawaja and Stewart 2014; Jenkins et al.
2017). These frameworks account for repeated, multiyear program treatments and
the gradual decay of energy savings from behavioural interventions, usually
distinguishing three key concepts:

o intervention period: for how long the behavioural interventions are
implemented

e savings persistence: for how long energy continues to be saved by the end-users

e savings decay: rate of decrease in energy saving effect over time

When dealing with new annual savings, double counting should be avoided by
taking into account that when interventions are implemented in multiple years, some
annual savings may be attributable to interventions done in previous years.

Another common issue is attrition or withdrawal. For example, end-users may
move residences. Similarly, the longer the period monitored, the higher the chances
for changes in the composition of households, etc.

For more details about evaluating savings persistence and decay, see section 4.6 of
the protocol.

91 For opt-in programmes, the random assignment of end-users to control or treatment groups happens
once end-users have enrolled on the programme. End-users who do not enroll on the programme are
not part of the study population. The estimate of savings will still have internal validity, but not
necessarily external validity (as it will not apply to end-users who did not enroll on the programme).
When using RCT, this also means that programme administrators will deny or delay the participation of
part of the end-users who enrolled on the programme (the ones assigned to the control group). This
can be avoided by using RED instead of RCT.
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Based on available reviews (e.g. Allcott 2011; David 2011; Rosenberg et al. 2013), the
UMP protocol indicates that energy savings from behaviour-based programmes are
usually a small percentage of energy use, typically less than 3%.

The protocol does not recommend indicative values about savings lifetime or decline
over time. However, it pointed out the development of studies in this field in the
2010's, growing the evidence base that behavioural measures can have effects lasting
after the interventions end, with energy savings sometimes persisting for several
years. These results may vary significantly depending on the types and duration of
interventions. Moreover, there are still discussions about the causes of savings
persistence: whether this would come from the adoption of long-lasting savings
habits or from investments (e.g. replacing appliances with more efficient ones, or
renovating the building envelope). This reiterates the importance of considering
possible overlaps and double counting with policy measures promoting energy
efficiency investments in the residential sector.

With respect to evaluation practices, a key point is defining the sample size. The
protocol mentions that, as behavioural measures have often expected savings smaller
than 3%, this may require thousands of end-users in the treatment and control
groups. The samples need to be even larger when using REDs to have enough
statistical power to detect the expected effect.

When comparing RCT and RED, the protocol notes that RCTs work well with opt-
out programmes (e.g. home energy reports) and with opt-in programmes, for which
participation can be delayed (e.g. using a waiting list) or denied (e.g. when the number
of end-users that can be supported is limited). For situations in which delaying or
denying participation is impossible, costly or unwanted, REDs may be more
appropriate. REDs can accommodate all end-users, but require larger analysis samples
and are more complex to perform and explain (cf. two analysis steps to get an estimate
of the saving effect on energy use).

Moreover, the protocol argues that limiting the participation to certain end-users (as
done in RCTs) provides benefits compensating the drawbacks: advancing the
knowledge about saving effects of behavioural interventions, and providing evidence
to optimize the allocation of resources to achieve energy savings.

Another key practical point is data collection. The protocol recommends that the
collection of energy consumption data be made for at least the duration of the
interventions, and at least for one full year of historical energy use data (i.e. the 12
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months before the interventions start). The latter is to ensure that the baseline reflects
seasonal energy use effects. It is also very useful to control for fixed effects.

The protocol also discusses the data frequency, highlighting that hourly energy
consumption data may enable the estimation of precise savings during peak hours,
which may be increasingly important with higher electrification of end-uses and share
of RES in the electricity system.

Stewart and Todd discuss what conditions should be met for the evaluation
protocol to be applicable:

An appropriately sized analysis sample can be constructed: applying this
protocol requires that the analysis sample be large enough to detect the expected
savings with high probability. As most behavioural programmes result in small
percentage savings, a large sample size (often in the thousands or tens of
thousands of end-users) is essential to detect savings.

Participants (‘treated end-users’) can be identified and reliable energy use
data is available for a sample of end-users: the protocol cannot be used when it
is not possible to monitor who is (non-)participant. Moreover, monitoring &
evaluation should plan in advance the data collection about energy use, that should
be based on metered data.

It must be possible to isolate the treatment effect when measuring savings
(e.g. restricted programme participation or marketing to randomly selected end-
users): this is the purpose of using RCT or similar experimental method. The
evaluation method should consider the expected result from the behavioural
measures (reducing energy consumption, reducing peak demand, both), and what
periods should be monitored.

The evaluation methods described in the protocol imply that evaluation should
be planned in advance, with evaluators involved early in the programme design.

It should be noted that the methods described in the protocol can apply whatever
the type of intervention and communication channel used, as long as the conditions
above are met.

The protocol cannot be used to evaluate energy savings from a mass-media or social
media campaign promoting energy saving behaviours, as it would not be possible to
isolate a control group, nor to identify who receives the messages.
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The protocol also highlights the need to consider possible overlaps and double
counting with other programmes. Behavioural measures can indeed increase the
participation to other programmes (e.g. grant scheme to replace heating systems)?2.
When reporting energy savings to Article 8 EED, Member States should avoid this
type of double counting.

Another key point for the use of the methods described in the US protocol is
‘external validity’, defined as follows: “Savings estimates are externally valid if
evaluators can apply them to different populations or time periods from those
studied’. Stewart and Todd warn that caution is needed when applying savings
estimates for one population to another, or to the same population at a later time.
Differences in population characteristics, weather, other external factors (e.g. energy
prices) or overlaps with other policy measures can change the energy savings that
can be attributed to the programme under evaluation.
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5.2 Evaluation of public awareness campaigns in
Greece

Author: Christos Tourkolias and Dimitris Mezartasoglou, CRES

The evaluation of the public awareness campaigns in Greece was initiated firstly
within the framework of the Energy Efficiency Obligation Scheme (EEOS) in the
period 2017-2020. Greece’s EEOS requires energy suppliers (obligated parties) to
achieve energy savings targets. The obligated parties stated their intention to carry
out massive awareness-raising measures to achieve a significant share of their savings
target. The public authorities therefore decided to develop a bottom-up methodology
facilitating the calculation of energy savings resulting from behavioural measures. This
methodology makes use of a standardised approach, in compliance with the provisions
of Annex V of the Energy Efficiency Directive (EED), with the purpose to minimize
the administrative burden for all the involved parties (obligated parties and public
authorities).

CRES developed initially a bottom-up equation with the framework of its duties as the
administrator for calculating, monitoring, controlling and verifying energy savings
reported by the obligated parties to the EEOS. Nevertheless, the number of the end-
users impacted by the implemented awareness-raising campaigns was necessary for
the application of the developed bottom-up equation.

Consequently, a survey was conducted to a statistically significant sample of
households at national level in 2017 in order to calculate the number of the
households who read the leaflet distributed by PPC (main Greek electricity supplier)
through a massive campaign to almost all households in Greece, and who declared
their intention to implement the energy savings advice presented in the leaflet.

CRES carried out an additional survey in the beginning of 2023, aiming at validating
the number of the end-users impacted by awareness-raising measures including both
the distribution of a leaflet and the utilization of social media. The results of the survey
have been taken into account by CRES for updating the bottom-up equation within
the framework of the EEOS in the period 2022-2030.

The method corresponds to the use of "surveyed savings” as allowed in Annex V
EED. This simplified approach makes it possible to minimize monitoring and
verification costs. However, the results have a large uncertainty, due to the
various explicit or implicit assumptions made. Appendix VI of the Commission’s
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recommendation (EU) 2019/1658 indeed reminds that “Member States are
recommended to use, where appropriate, the randomised controlled trials (RCT)
approact’. When not possible to use RCT, then quasi-experimental methods should
be considered (see US example in section 5.1 above). The use of surveyed savings is
therefore a default option that should be used with a lot of caution (see also
discussion about replication at the end of this example).

In the method used for Greece’s EEOS, the calculation of energy saving delivered by
awareness-raising measures is performed through the following bottom-up equation:

TFESyr = z Nhouseholds * FEChousehold * SQ * Saffected * (1 - Sinfluenced_by_others) * (1
- Saffected_prev_year_households)

where,
TFES = Total final energy savings (kWh)

Nhouseholds = Number of participating households into the conducted awareness-
raising campaign.

FEChouseholds = Average final energy consumption of each household (kWh)

Sq = Energy savings factor (% - 2% for simplified advice, 3% for specialised advice,
5% for presenting the expected economic benefits along with the providing advice,
10% for providing advice in regular basis and 10% for issuing Energy Performance
Certificates).

Saffected = Percentage of the affected households (% as estimated by the conducted
survey - 35% for the case of horizontal campaigns and 82% for the case of targeted
campaigns).

Sinfluenced_by_others = Percentage of the households affected by the conducted
awareness-raising campaigns, which have been implemented by other obligated
parties in the same year (% - 20% for avoiding double counting).

Saffected_prev_year_consumers = Percentage of the affected households by the conducted
awareness-raising campaigns in the previous year within the EEOS (% - as resulted
by the clearance report of CRES for the previous year through the subtraction of the
already affected end-users due to the fact that the lifetime of the measure has been
considered equal to two years).

The developed bottom-up equation was utilised extensively by the obligated parties
in the period 2017-2020. More specifically, the controlled and verified cumulative
energy savings triggered by the conduction of awareness raising campaigns in the
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residential, tertiary and transport sectors amounted to 138.6 ktoe, 50.8 ktoe and 125.0
ktoe in each sector respectively. The energy savings from behavioural measures
represented about 53% of the total savings reported to the EEOS for 2017-
2020.

It should be noted that CRES requested the submission of specific control and
verification elements in regards the conduction of the awareness-raising campaigns
in order to complete the clearance procedure, such as the production and the
distribution of the dissemination material or the development of the awareness raising
material and the publication to the various social media.

Moreover, the survey conducted in 2023 led to valuable insights about the reinforced
awareness of the households. More specifically, 44% of the households read the
distributed leaflets with information about energy saving advice in 2023. It should
be noted that the affected share was higher compared to the respective one in 2017
(38%). Moreover, 80% of the households intended to adopt the energy saving
actions presented in the distributed leaflets.

The utilization of the social media leads to slightly higher outcomes as 48%o of the
households read the information about saving energy in 2023 through them,
while 82% of the households had the intention to implement the presented
energy saving advice.

The spill-over effects were quantified also within the framework of the survey. 80%
of the households declared that they will pass on the energy saving information or
experience to another person depicting an improved performance compared to 2017
(75% of the households).

Furthermore, it was confirmed that the EEOS managed to improve the knowledge of
the end-users considerably in the previous years. 44% of the respondents claimed
that the EEOS contributed meaningfully to their decision to alter their
behaviour and to introduce more energy efficient practises. It should be mentioned
that the resulted share was validated by the ex-post analysis of the affected end-users
as resulted by the applied control and verification procedures by CRES.

4290 of the respondents stated that they received energy saving information from
more than one obligated parties during the same year. This highlights the need
to incorporate into the bottom-up equation a factor to correct for double counting.

Finally, the possibility was explored for the households to upgrade their home’s energy
efficiency without receiving any financial support. According to the received responses,
58% of the respondents are not willing to renovate their buildings without
any subsidy. 19% of the households appeared a possibility up to 40%, while it is
more probable for 20% of the sample to implement energy renovation interventions
without their participation into a national programme.

The main lessons learnt include:
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e Conduct surveys regularly in order to obtain a more in-depth understanding
about the parameters that shape the behaviour of the end-users.

e Implement ex-post evaluation approaches in order to assess the
performance of the awareness-raising measures and the triggered impacts.

e Pursue the standardization of the methods for quantifying the delivered energy
savings from the awareness raising measures ensuring the compliance with the
requirements of Annex V and without increasing considerably the administrative
burden.

The developed bottom-up equation for quantifying the delivered energy savings by
awareness raising campaigns comply with the requirements of Annex V EED. More
specifically, the number of the affected end-users should be determined by a survey,
which can be conducted centrally in order to assess the surveyed savings. The applied
approach is compatible with Annex V for quantifying the surveyed savings as resulted
by changes in consumer behaviour due to consumers’ response to advice, information
campaigns, labelling or certification schemes or smart metering initiatives.

Obviously, the developed method can be implemented to other countries through the
determination of the required input data and the identification of the number of the
affected end-users.

All types of behavioural measures can be assessed through the developed method
giving the opportunity to all MS to exploit the energy savings potential from them. The
implementation of the bottom-up equation can assist the MS to address effectively the
challenges arisen during the quantification of the delivered energy savings and to
minimize the administrative burden.

However, it should be reminded that Appendix VI of the Commission’s
recommendation (EU) 2019/1658 clarifies that “Member States are recommended to
use, where appropriate, the randomised controlled trials (RCT) approach”. When not
possible to use RCT, then quasi-experimental methods should be considered. While
these methods may not always be applicable for large-scale programmes, they can at
least be used to evaluate energy savings on samples, for example during a pilot stage.
This provides a more reliable estimate of the energy saving factor used in the equation
for surveyed savings, as shown above.

More details about RCT and quasi-experimental methods can be found in the example
about the US protocol on the evaluation of energy savings from behavioural
programmes (see section 5.1 above).
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5.3 ENSMOV Plus workshop at the BEHAVE
conference

Author: Samuel Thomas, RAP

This section summarizes the presentations and discussions from the session at
organised by ENSMOV Plus at the BEHAVE 2023 conference, and entitled
How much energy do behavioural policy measures save?

Article 8 of the Energy Efficiency Directive (EED) requires EU Member States
to make energy savings attributable to national energy efficiency policy
measures. Energy savings must be monitored and verified before being
reported. The energy crisis caused by the war in Ukraine led to renewed
interest in behavioural policy measures. Member States will wish to report
energy savings from these policy measures, separating the impact of the
policy from other factors, notably from higher energy prices.

To raise awareness of the importance of evaluating energy savings from
behavioural measures in the context of the EED, the workshop provided a
discussion forum for government and energy agency officials to take away
knowledge that they can apply in their jurisdictions. By promoting recent
research into the impact of behavioural policy measures, the session would
aim to help put into practice the knowledge and research on behavioural
policy evaluation from the scientific community.

The discussion followed five short presentations that brought together insights
from the ENSMOVplus project, the European Commission, two national
authorities and two Horizon2020 projects:

e The importance of evaluation in the context of the EU Energy Efficiency
Directive energy saving obligation and the ENSMOV plus project | Samuel
Thomas (Regulatory Assistance Project)

e Behavioural policy measures in the Energy Efficiency Directive Recast 2023
and RePowerEU energy savings plan | Margot Pinault (European
Commission)

e Significant electricity savings with info' nudging during the crisis winter in
Finland | Leila Timonen (Motiva)

e Evaluating Greece'’s public awareness campaign using the streamSAVE
methodology | Christos Tourkolias (CRES)
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e Behavioural science for energy efficient insights and policy
recommendations from the NUDGE project | Filippos Anagnostopoulos
(IEECP)

Reviewing the performance amongst Member States in achieving their 2014-
2020 energy savings obligations showed large differences. Member States’
reporting to the EED energy savings obligation for 2014-2020 included 17
behavioural policy measures, notably ecodriving (in 6 countries) and
information campaigns (in 4 countries). More information campaigns were
expected to be reported in 2022, given the responses by governments to the
energy crisis that year.

Looking outside Europe, the United States Department of Energy’s Uniform
Methods Project brings together experience with evaluating behavioural
programmes, undertaken by energy utilities and monitored by public utility
commissions, in the form of a protocol. The protocol recommends the use of
randomised control trials and randomised encouragement designs. Key
lessons include the need to embed evaluation in programme planning, for
accurate data on treated users and their energy consumption, for large
treatment and control groups, given that savings are typically relatively low as
a proportion of energy consumption, and to continue to explore the topic of
persistence of savings, where the evidence is complicated.

The EU energy and climate policy framework includes notably the overarching
European Green Deal, the Fit for 55 Package of interconnected legislative
proposals and the REPowerEU package aimed at phasing out EU dependence
on fossil fuel imports from Russia, based on three pillars, including energy
saving energy efficiency.

Under the Save Energy Plan and Save Gas for Safe Winter, Member States
have reported around 60 measures ranging from energy savings campaigns to
energy efficiency programmes and voluntary curtailment measures. These
include measures that could be classified as energy sufficiency, such as
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reducing public lighting hours, banning domestic short-distance flights and
reducing the heating and cooling of buildings.

Key changes in the EED recast entered into force in October 2023, notably
that Article 8 becomes progressively more ambitious, requiring more energy
savings, excluding savings from fossil fuel combustion and requiring a share
of savings to be made among vulnerable customers and energy poor
households. Annex V of the EED sets out the requirements that savings must
be caused by policy measures with at least one objective is to achieve end-
use energy savings, and that the savings are additional to EU law. However, a
specific derogation is included for energy efficiency improvement measures
taken pursuant to the emergency regulations instituted under the REPowerEU
initiative, with the exception of energy savings resulting from rationing or
curtailment measures.

Article 22 EED, on Information and Awareness Raising, focuses on the
dissemination knowledge on energy efficiency measures and providing holistic
support to all households, particularly those affected by energy poverty and
those living in the worst performing buildings.

The ‘Down a Degree’ campaign was coordinated by Motiva, Finland’s state-
owned sustainable development company, that, among other missions,
provides energy advice to households. The campaign used the local context
and global energy crisis to launch a successful campaign to encourage citizens
in Finland to reduce their energy consumption. The campaign had the short-
term goal to make energy savings in 95% of Finnish households and to
reduce consumption by 5% during peak demand. The long-term is to
permanently lower energy consumption by making Finnish homes energy
efficient and to increase the temporal control of electricity use according to its
supply and price.

91% of respondents to the survey following the campaign reported having
made energy saving measures, with 50% saying that they had lowered room
temperatures. Peak consumption was 8% lower than in the previous year,
having a significant positive impact on how they have coped with electricity
sufficiency. The estimated total energy savings during winter 2022-23 amount
to 4 TWh.
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When asked in the survey, 89% of Finns said that they now follow the price of
electricity at least occasionally, 60% said that they learned new ways of
energy saving during the winter crisis, 51% said that they learned use
electricity flexibly at different times and 40% said they enjoyed saving energy.

The success of the winter campaign was assessed to be down to strong
messaging, clear instructions and practical savings tips, aided by the
leveraging of existing strong cooperative relationships between the state
administration, industry associations and companies. The common external
threat was also clearly important, as Finns saved energy for both economic
and principled reasons.

The streamSAVE Horizon 2020 project aimed to assist Member States in their
efforts to deliver rapidly scalable savings and increase their chances of
successfully meeting energy efficiency targets. The project outputs include a
methodology to calculate energy savings from behavioural change

measures, with indicative values for some of the key parameters.

This methodology was applied to the awareness raising campaigns in the
residential, tertiary and transport sectors in Greece’s Energy Efficiency
Obligation Scheme. These campaigns contributed over half of the savings
reported by Greek obligated parties between 2017 and 2020.

A survey was undertaken after the campaign focused on the residential
sector. Social media had a slightly higher self-reported reach (48%) than
leaflets (44%), with around 80% of people saying that they were very or
quite likely to adopt energy saving advice and to pass the information to
others in their network. 42% of people reported receiving information from
more than one obligated party, while the majority of people said that they
would not upgrade their homes without participating in a national subsidy
programme.

The conclusion of this Greek case includes three policy recommendations:

e Conduct surveys after campaigns to better understand consumer
behaviour.

e Evaluation of the measures after the campaign has ended.

e Develop standardised methods for assessing energy savings.
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“Nudges” can be defined as subtle changes in the decision-making
environment that predictably alter behaviour without restricting options or
significantly altering economic incentives.

The NUDGE Horizon 2020 project performed extensive field trials (in Greece,
Portugal, Germany, Croatia and Belgium), produced a research protocol to
measure impact and provided recommendations for policy makers and
implementation bodies. The research protocol covers a wide array of
techniques to cover different types of interventions and adjustments to deal
with practical data challenges.

The evidence collected during the project showed that energy savings ranged
from 3-4% for interactive nudges, with participants interacting with apps
showing more pronounced effects, and up to 16 % for ‘default nudges’
including automated consumption optimisation (e.g. EV charging).

However, the evidence is inconsistent on the effectiveness of nudging across
countries, with energy price rises during the crisis acting as a confounding
factor. In all pilots, some groups showed insignificant or contradictory effects.
Three broad conclusions flow from the work:

1. default nudging is the most impactful form of nudge;

2. regulatory incentives should be aligned with nudges to maximise effects;
and

3. to be effective, field trials require a good sample size, representative
groups and limited interventions.
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6 Organisation of energy policy
evaluations

Authors: Diana Susser and Jean-Sébastien Broc, IEECP

Policy evaluation is an important step of the policy cycle, defined in the European
Commission’s Better Regulation toolbox (European Commission 2025) as an
evidence-based judgement to understand what effects a policy had, to determine
what works, for whom, at what cost, and why.

The literature often distinguishes between:

e process evaluations (or formative evaluations) — How was the policy
delivered and implemented? What can we learn from it? — and

e impact evaluations (or summative evaluations) — What differences has
the policy made? Has it achieved its objectives? Were outcomes observed
due to the policy?

Evaluation is included among the key components of the IEA’s Energy Efficiency
Policy Toolkit 2025, that stresses that:

e Evaluations should be done periodically and be transparent.
e Evaluation involves the setting of clear objectives, defining indicators and
methods for data collection and analysis.

Why policy evaluations are needed. Evaluations verify how policy measures were
implemented (process), and whether measures produced expected outputs (e.g.
number of buildings renovated), and achieved outcomes/impacts, including energy
savings and emission cuts. It also enables understanding what works and what does
not, providing essential inputs for policy reviews and recommendations, as done by
the European Court of Auditors (see e.g. ECA 2020). Consequently, evaluations can
inform whether to continue, adapt, or discontinue instruments, as highlighted in the
Commission’s 2021 Better Regulation Guidelines.

When to evaluate. Evaluations can support decisions before, during, and after an
intervention—answering different questions at each stage (see e.g. HM Treasury
2020):

e Before: Draw on prior evaluations, set out a clear theory of change and
delivery model, test key assumptions, and—where possible—pilot or stage
rollout to maximise learning. This reduces uncertainty and informs a smarter
design and implementation plan with realistic expected outcomes.
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During: Track whether delivery matches the plan, whether the intervention is
working as intended, and what early effects (and unintended consequences)
are emerging. Use rapid feedback to refine targeting, delivery processes, and
resources while the programme is still in flight.

After: Assess whether it worked, by how much, and at what cost; examine
what aspects of design and delivery drove results and whether changes
endure. This provides a robust view of impact and value for money, and
distils lessons for scaling, adaptation, or discontinuation.

Evaluation framework for energy efficiency policies at EU level. The EU policy
framework relevant to energy efficiency structures monitoring, reporting and
evaluation of the EU energy efficiency legislation and Member States’ policy
measures as follows:

The Regulation (EU) 2018/1999 on the Governance of the Energy Union and
Climate Action (hereafter Governance Regulation) is the umbrella
framework that integrates the five dimensions of the Energy Union,
including energy efficiency. The Governance Regulation sets the processes for
strategic planning for 10-year periods (via National Energy and Climate
Plans — NECPs, updated every five years) and progress reporting every two
years (via National Energy And Climate Progress Reports — NECPRS).

o This calls Member States to assess ex-ante whether the policies they
plan can meet their targets (in the NECPs), and to evaluate ex-post
their results when reporting their progress (in the NECPRs).

o In parallel, the Commission assesses Member States’ reporting to
review overall trajectory and progress at EU level, prepare
recommendations to Member States, and identify possible gaps and
needs for additional measures at EU or national level. The Commission
publishes an annual report about the State of the Energy Union, that
includes the latest assessments.

The Energy Efficiency Directive (EED) (Directive (EU) 2023/1791) sets
the headline energy efficiency targets, as well as a comprehensive package of
provisions to coordinate and harmonise Member States’ energy
efficiency policies, notably with the energy savings obligation (previously
Article 7, now Article 8).

o The energy savings obligation requires Member States to monitor and
report energy savings, according to general principles and
requirements set in Annex V EED.
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o More generally, the EED provisions create an incentive for Member

States to go beyond the monitoring of achieved results, and to
evaluate their strategy and policies, for example to anticipate possible
gaps, identify the most relevant policy measures, and assess impacts
beyond energy savings (e.g. on health, competitiveness, etc.). The EU
framework provides a long-term perspective and process that calls for
regular revision (and possibly redesign) of policies.

Article 35 EED sets the requirements for the Commission to review
Member States and overall EU progress and achievements, in line with
the Governance Regulation. It also specifies the requirements for the
Commission to periodically evaluate the implementation of the
Directive. Which usually provides the ground for revisions of the
Directive (as done in 2016 for the 2018 revision, and in 2021 for the
2023 revision).

Sectoral legislation complements the EED, including monitoring, reporting
and evaluation processes (usually integrated in the Governance Regulation):

o The Energy Performance of Building Directive (EPBD) (Directive

(EU) 2024/1275) requires, among other provisions, National Building
Renovation Plans that should now be part of the NECP process and
are assessed by the Commission. These plans include, among other
elements, a detailed analysis of the building stock, the national
roadmap to transform existing buildings to achieve a highly energy-
efficient and decarbonised building stock by 2050, and an evidence-
based estimate of expected energy savings and wider benefits.
Moreover, Article 3(9) EPBD reminds the progress reporting linked to
the NECPRs, where Member States shall monitor building renovations.

o The Ecodesign Directive (Directive 2009/125/EC), progressively

replaced with Regulation (EU) 2024/1781, sets the framework for
regulations and minimum energy performance standards
applicable to energy-using products. It specifies the process for impact
assessments and regular revisions of these regulations. This process is
supervised by the Commission, as these regulations are European
regulations directly applicable to all Member States.

Other EU institutions also contribute to the monitoring, review and evaluation of
energy efficiency policies, notably:

The EEA (European Environment Agency) is in charge of the ReportNet
platform that is used to collect most of the data needed in the NECPRs,
among other Member States’ reporting managed with this platform. The EEA
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has also developed a database of Policies and Measures, and a catalogue of
policy evaluations, that cover environment and climate policies, including
energy efficiency policies®.

e The European Parliament reviews the implementation of EU laws, as part
of the EU legislative process (notably through the work of the ITRE and ENVI
Committee, about energy efficiency legislation). The Parliament’s research
service produces briefings, fact sheets and studies that provide summary
information about EU laws, their preparation, implementation and revision®*.

e The European Court of Auditors also reviews EU laws and programmes,
more specifically scrutinizing the use of EU funds, also looking at the
effectiveness and efficiency of EU policies, and the coherence of EU policy
frameworks®. Energy, environment and climate action, including energy
efficiency®, are part of the policy areas examined.

The sections below discuss how energy policy evaluations are organised in three
European Members States (France, Germany, Ireland) and the UK.

This report draws on insights from a review of latest energy policy evaluations
across the EU, the ENSMOV Plus webinar on “Evaluations of energy efficiency
policies: what do they tell us?”??, stakeholder discussion at the Energy Evaluation
Europe 2025 Conference, and other exchanges with evaluators and evaluation
customers.

In addition, the paper by Bukarica and Zidar (2025)% provides an analysis about
how the ex-post evaluation of Croatia’s legislative framework for energy efficiency in
buildings can be organised in line with the EU Better Regulation framework.

93 See webinar of the Energy Evaluation Academy: https://energy-evaluation.org/webinar019/

94 See presentation at the 4th European workshop of EPATEE:
https://epatee.eu/system/tdf/03 epatee workshop zygierewicz.pdf?file=1&type=node&id=95&force
=1

% See webinar 17 of the Energy Evaluation Academy: https://energy-evaluation.org/webinar017/

% For example, the Court already published reports about EU energy and climate targets (in 2023),
energy efficiency in enterprises (in 2022), cost-effectiveness of Cohesion Policy investments in energy
efficiency (in 2021), or energy efficiency in buildings (in 2020).

97 This workshop shared experience from recent developments in evaluation practices in France, Ireland
and the UK.

%8 Bukarica, V., Zidar, M. (2025). Ex-post evaluation of legislative framework for energy efficiency in
buildings in Croatia within Better Regulation framework. Proceedings of Energy Evaluation Europe
2025.
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6.1UK

The UK government has overall well-established guidelines and processes for policy
evaluations. The UK Government’s Evaluation Task Force (ETF) plays a central
coordinating and advisory role across government. It does not directly conduct or
oversee every single evaluation, but it sets standards, provides support, and ensures
quality and consistency in evaluation practice. Multiple departments and bodies run
(or commission) evaluations in their own remits, notably:

e The Department for Energy Security & Net Zero (DESNZ) runs/commissions
evaluations of energy efficiency, heat, power, fuel poverty and industry
schemes.?

e The Department for Transport (DfT) evaluates transport-energy
decarbonisation (EVs, modal shift, fuels) under its evaluation programme and
Transport Decarbonisation Plan.1%0

Two primary purposes of evaluations are:

e Learning: improving design and delivery, managing uncertainty, and

e Accountability: showing whether outcomes were achieved and money was
well spent. Early planning is stressed so evaluation is built into policy design,
as promoted in the Magenta Book (HM Treasury 2020).

6.1.1 Guidance documents

Two general guidance documents structure and harmonize evaluation practices
across the various administrations of the UK government. They are regularly revised:

e Magenta Book — Central Government Guidance on Evaluation (HM Treasury
2025): this is the UK government’s core manual on how to scope, design, run,
and use evaluations of policies, programmes and projects. It sets
expectations for proportionate, fit-for-purpose evaluation across government.

e Green Book — Central Government Guidance of Appraisal and Evaluation (HM
Treasury 2025): this is the government’s guidance on appraisal, the process
of assessing the costs, benefits and risks of different options for achieving
government objectives.

99 See https://www.gov.uk/government/publications/desnz-monitoring-and-evaluation-
framework/department-for-energy-security-and-net-zero-monitoring-and-evaluation-framework-
accessible-webpage

100 See https://www.gov.uk/government/publications/dft-monitoring-and-evaluation-programme/dft-
evaluation-strategy-and-programme-2022
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Both documents are complemented by further resources including more specific
guidance, training and templates.

UK applies three types of evaluations, and often combines them:

e Process (how implementation worked),
e Impact (what changed and how much can be attributed to the intervention),
e Value-for-money (benefits vs. costs).

Impact can be assessed via experimental and quasi-experimental designs (e.g.,
RCTs, difference-in-differences, matching, regression discontinuity) and theory-
based approaches (e.g., contribution analysis, process tracing, realist evaluation).
Combining approaches is encouraged to understand both “how much” and “why/for
whom” (HM Treasury 2025).

Policy evaluation is part of the policy process, including political debates, notably
through the reporting due by the government to the House of Commonsit,

Theory of change, needs, and evaluation questions. Every evaluation should
start with the definition of a theory of change as it sets out the intervention logic of
how and why an intervention is expected to work. In addition, stakeholder needs,
evaluability, and the right questions should be defined. This drives the choice of
evaluation type, approach, and methods (HM Treasury 2025).

Evaluation Registry. The UK Government’s Evaluation Task Force runs an
Evaluation Registry where all planned, on-going and completed evaluations must be
registered (requirement applies from 1 April 2024). It lets teams register, search and
learn from evaluations across government—so evidence is visible and reusable at the
point of policy design and review.

Strong internal relationships between analysts and policy teams. Effective
evaluations rely on joint ownership between policy and analysis from day one — co-
defining the theory of change, questions, data, and feasibility. Lessons from the
ETF’s “Evaluation Demonstrators” (ETF 2025) show that time invested upfront to
align aims between delivery teams and evaluators markedly improves the quality
and usability of findings. Moreover, governance (steering groups), embedded

101 The Parliament may question the government about the policies and their evaluation. It often
challenges government'’s evaluation practices. See for example this House of Commons Committee
report published in 2022 about the use of evaluation and modelling in government:
https://publications.parliament.uk/pa/cm5803/cmselect/cmpubacc/254/report.html
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analysts, and clear decision-points help sustain that partnership between delivery
teams and evaluators.

Production of timely outputs so evaluations can drive policy change. It is
seen as critical to ensure that outputs line up with real decisions (spending review
milestones, ministerial submissions, programme re-authorisations). The Magenta
Book (HM Treasury 2025) stresses the need of planning for use and dissemination
from the start, as well as combining rapid interim notes and dashboards with fuller
reports, so evidence arrives when it can still shape choices. The Evaluation Registry
also accelerates discovery of past evidence to inform on-going proposals.

Build Monitoring & Evaluation (M&E) into the policy design phase. Per the
Magenta Book (HM Treasury 2025), evaluation should be designed alongside the
intervention — with a shared logic model, measurable objectives, baselines, data
access plans, and a practicable counterfactual before rollout. Doing this early makes
later impact and value-for-money assessment feasible and proportionate, and avoids
costly retrofits.

6.1.4 The importance to structure data: NEED — National Energy
Efficiency Data-framework

The National Energy Efficiency Data-Framework (NEED) was initiated in 2011 to
provide a better understanding of energy use and energy efficiency in domestic and
non-domestic buildings in Great Britain. This is a long-lasting initiative that
progressively set legal agreements to combine different national data sources and
databases, gathering and matching data on property attributes, household
characteristics, energy consumption and energy efficiency measures (from policy
monitoring)102,

NEED therefore provides unique datasets to assess the actual impacts of energy
efficiency interventions in buildings, with advanced statistical analyses. The results
from these analyses form a major evidence base for policy evaluation and
(re)design.

An annual report provides a summary of the analyses done during the year03,
Typical uses of NEED include:

e understanding the changes in consumption (and resulting impacts on energy
bills) for households installing energy efficiency measures;

102 See presentation at the third European EPATEE workshop:
https://epatee.eu/system/tdf/07 epatee uk national energy efficiency data-
framework.pdf?file=1&type=node&id=48&force=1

103 See for example the 2025 report: https://www.gov.uk/government/statistics/national-energy-
efficiency-data-framework-need-report-summary-of-analysis-2025
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e evaluating the impact of specific energy efficiency schemes, to inform DESNZ
policies;

e supporting policy analysis to better understand the actual consumption for
different types of properties and households, thereby informing policy design
when comparing policy options and how they may impact on different
households;

e understanding where further research should be focused.

In addition, NEED published outputs are also used externally by a wide range of
interested parties, under specific authorisation, including:

e the Committee on Climate Change that may use NEED outputs to inform its
reports and recommendations to the government;

e local authorities, that may use NEED outputs to support their modelling of local
housing stock and monitor impacts of energy efficiency measures in their area;

e energy suppliers and academics, that may use the NEED outputs and reports to
validate and inform their own research and estimates, notably to compare
estimated and actual energy consumption® or to assess the impacts of energy
efficiency interventions.

Announced in July 2020 as part of a COVID “green recovery,” the scheme offered
householders and landlords vouchers covering up to two-thirds of costs (max
£5,000) or up to £10,000 for low-income households. Eligible “primary” measures
were insulation and low-carbon heat (e.g., heat pumps, solar thermal); some
“secondary” measures (e.g., glazing, doors, controls) were allowed if at least one
primary measure was installed. Works had to be done by TrustMark-registered
installers meeting PAS/MCS standards. Applications opened on 30 September 2020;
although initially extended to March 2022, the scheme closed to new applications on
31 March 2021105,

The report “"Evaluation of the Green Homes Grant Voucher Scheme” (1psos et al.
2023) provides the following information about objectives and the evaluation.
Government modelled support for ~600,000 homes and up to 82,500 jobs. In
practice, the scheme reached 169,430 voucher applications for 113,736 properties;
by 2 August 2022 it had delivered 49,355 measures in 43,168 households (x47,500
homes expected in total). Total programme spend was forecasted at £314 million,

104 See for example Alex Summerfield’s presentation at the fourth webinar of EPATEE:
https://epatee.eu/events/webinar-4-how-and-what-can-we-learn-verifying-energy-savings-first-
estimated-engineering

105 hitps://www.gov.uk/quidance/apply-for-the-green-homes-grant-scheme
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including ~£50.5 million administration; only a fraction of the original £1.5 billion
allocation was used.

Evaluation process. Independent evaluation by a consortium (Ipsos, UCL, Energy
Saving Trust, BRE for DESNZ) ran a theory-based evaluation anchored on a Theory
of Change, combining a process evaluation with outcome and economic (value-for-
money) evaluations. The approach resembles Contribution Analysis: for each
intended outcome it (a) tested whether change occurred and (b) examined whether
scheme plausibly contributed to it.

Evidence was provided by 3,606 applicant survey responses; 91 in-depth applicant
interviews; 133 stakeholder interviews; quasi-experimental analysis of 2,428 homes
with smart-meter data; 1,221 TrustMark audits; 777 firms analysed for market
impacts; cost-benefit analysis in line with the Green Book.

Evaluation results. Evaluation found measurable energy, carbon and bill savings
where measures were installed, with strongest evidence for insulation and air-source
heat pumps; benefits varied by technology. The social cost-benefit analysis indicates
benefits can outweigh costs overall, but results differ across measures (e.g., strong
for loft/cavity wall insulation; weaker for external wall insulation or heat pumps at
then-prevailing costs and energy prices).

6.1.6 References
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6.2 Ireland

Ireland has well-established policy practices for programme development,
monitoring and reporting, and periodic reviews. Energy policy evaluations are run by
different departments. SEAI (Sustainable Energy Authority of Ireland) designs,
monitors and evaluates most energy schemes (grants, EEQS, heat, etc.). SEAI
commissions evaluations of specific schemes. All public programmes must follow the
Public Spending Code (PSC), which mandates ex-ante appraisal, ongoing monitoring,
and ex-post evaluation / post-project review for value-for-money.

In 2023, SEAI commissioned an international benchmarking that provided guidance
for evaluation planning and execution. This identified a gap in the linkage from
programme-level evaluation outputs to sector-level data resources, and more
generally to policy questions. The evaluation approach has then been revised, with
the following three key purposes:

e Build comprehensive data and methodological resources to serve as a
shared foundation for multiple programmes. This includes developing consistent
indicators, baseline datasets, and evaluation frameworks that enable
comparability across schemes, foster learning, and improve evidence-based
decision-making.

e Conduct evaluations that situate individual programmes within the
broader policy and market context, analysing complementarities, overlaps,
and gaps between schemes. This approach ensures that lessons are transferable
and that findings inform both current delivery and strategic planning across the
sector.

e Apply systems mapping and foresight techniques to explore how future
policies and interventions interact across the energy, health, and social domains.
By identifying key leverage points and feedback loops, this approach supports
integrated policy design aligned with long-term climate, equity, and resilience
goals.

Key evaluation activities include:

o Pilot testing and policy appraisal to assess the feasibility, cost-effectiveness,
and user experience of new interventions before scaling. Pilots are used as
learning laboratories to refine design, delivery mechanisms, and evaluation tools.

e Systemic programme evaluation, combining quantitative impact analysis with
qualitative insights to understand how multiple initiatives collectively contribute
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to national objectives, including emissions reduction, health co-benefits, and
social equity.

e Impact measurement and transparent reporting, producing regular
evidence syntheses and dashboards that communicate progress, value-for-
money, and co-benefits to policymakers, stakeholders, and the public.

The current monitoring & evaluation approach aims at combining an opportunistic
use of existing data (e.g. from regular policy monitoring, national statistics and
surveys) with complementary targeted data collection, with the view to grow the
evidence base over time to answer key policy questions. This puts findings at
programme level into a broader perspective.

SEAI has an official Energy Efficiency Obligation Scheme (EEOS) Guidance document
(SEAIL 2023). The guidance document explains how Ireland’s EEOS works day-to-
day: who is obligated, how annual targets are set/notified, what counts as eligible
savings, how to calculate/verify credits, and how compliance is checked. The EEOS
embeds a structured EM&V system combining self-assessment, independent
verification, and SEAI oversight, ensuring energy savings are credible, cost-effective,
and auditable for national reporting. SEAI oversees the evaluation process to
guarantee accuracy, transparency, and quality, as well as alignment with national
targets for the EED energy savings obligation (previously Article 7, now Article 8).

The Warmth & Wellbeing scheme was a 2016—2024 pilot that provided free deep
energy upgrades to households in parts of Dublin where residents were at risk of
energy poverty and living with chronic respiratory conditions. The scheme was open
from 2016—Feb 2022 (works completed by Feb 2024) and in total 1,672 homes were
upgraded. An independent evaluation was done by London School of Hygiene &
Tropical Medicine and UCL (Milner et al. 2024).

Methods performed: Before—after design with two follow-ups (~13 and ~25
months post-upgrade); interrupted time-series for prescriptions; subset temperature
monitoring to derive a standardized internal temperature metric; building surveys.

Key outcomes: After upgrades, participants reported better general, physical and
psycho-social health, reduced respiratory symptoms and pain, lower
anxiety/depression, higher thermal comfort and control, and improved ability to pay
bills; health-service contacts fell. Monthly prescriptions (total and some groups) also
declined; effects persisted to year-2. Winter indoor temperatures rose by ~1.3 °C on
average (greater with heating upgrades and external wall insulation). Modelling
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suggests potential long-term mortality risk reductions where ventilation best-practice
accompanies upgrades (Milner et al. 2024).

Overall, deep home energy efficiency improvements for at-risk households produced
sustained health and wellbeing gains and signs of reduced healthcare use,
strengthening the case that retrofit is a health intervention as well as an energy

policy.
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6.3 Germany

In Germany, energy evaluations are done in line with the Bundeshaushaltsordnung
(English: Federal Budget Code), BHO. They are commissioned by different
institutions: Funding schemes and regulations are commissioned by the Federal
ministries (chiefly BMWK; also BMUV, BMWSB, BMDV). Implementing agencies, such
as BAFA and the public bank KfW, commission or run evaluations for the
programmes they administer. Lander (state) ministries also commission
evaluations/monitoring for their programmes.

§ 7 BHO sets out the principles of efficiency and economy (“Wirtschaftlichkeit und
Sparsamkeit”) for all federal budgetary measuresi®,

According to the administrative regulations (“Verwaltungsvorschriften” or VV) to § 7
BHO, any financially significant measure (“finanzwirksame MaBnahme”) must
undergo a success control — that is, an evaluation of whether and how effectively its
objectives have been achieved.

There are three main types of success control, defined in the VV Nr. 2 zu § 7 BHO:

1. Appropriateness control
— Were the objectives and chosen instruments appropriate?
— Are the goals still relevant?
2. Efficiency control
— Were resources used economically?
— Was the relationship between input and output justified?
3. Effectiveness control / impact evaluation
— Were the intended results and effects actually achieved?

A guidance document for methods for the evaluation of energy efficiency measures
(Fraunhofer IST et al. 2020) was commissioned by BMWi, the Federal Ministry of
Economic Affairs and Energy. The methodology guide is intended to establish a
methodological standard with regard to the programme objectives and indicators to
be recorded and reviewed, as well as to ensure the comparability and possible
aggregation of results across programmes.

106 https://www.gesetze-im-internet.de/bho/  7.html

186
Resources for an effective implementation of the EED energy savings obligation


https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?__blob=publicationFile&v=3
https://www.gesetze-im-internet.de/bho/__7.html

L

ENSMOV..

The main tasks and challenges in developing an evaluation system or the evaluation
concept based on it are:

o “clearly defining the objectives (target system) and determining a logical and
transparent impact model, with intermediate steps if necessary and taking
external influencing factors into account (risk analysis),

e defining or specifying quantitative indicators and qualitative criteria for
monitoring the achievement of objectives and analysing impact, where
appropriate, quantitatively describing the initial situation and definition of
quantitative target values, and

e the methodological design and definition of uniform rules for accounting and
crediting capabilities for comparison or to enable the determination of the impact
of different types of measures in bundles of measures”.

According to the framework (Fraunhofer ISI et al. 2020), the evaluation system
should consist of the description of the target system (“Zielsystem”), the basic
impact model based on 4 dimensions (Input, Output, Outcome and Impact), the
intervention logic and the indicators and criteria (see Figure 21 below). Four
different intervention logics are distinguished: Regulatory intervention logic,
economic intervention logic, informational intervention logic and procedural
intervention logic.

Evaluation System

Target System

Evaluation
concept

Operational
implemen-

Impact model & Intervention Logic

tation of the
evaluation
system
(methods,
definitions,
rules)

B30

e

Indicators / criteria

Source: translated from Fraunhofer IST et al. 2020

Figure 21. Target system, impact model, indicators and criteria in the evaluation system and concept.
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The programme Federal Funding for Energy and Resource Efficiency in the
Economy — EEW ("Bundesforderung fir Energie- und Ressourceneftizienz in der
Wirtschaft’) has the aim to boost energy and resource efficiency among companies
across industry, cutting final energy use and GHG emissions while strengthening
competitiveness and accelerating the decarbonisation of process heat and
production systems. The programme supports specific technologies and provides
technology-open funding (grants, loans, and a competitive call) across its six
modules (cross-cutting tech, renewable process heat, MSR/sensors/EMS, process
optimisation, transformation plans, electrification of small firms).

The evaluation assesses goal achievement, impacts and cost-effectiveness, covering
five annual rounds between 2019 and 2023. The evaluation was done by an
independent consortium led by Fraunhofer ISI and including Prognos, University of
Stuttgart and Oko-Institut (Fraunhofer ISI et al. 2023).

Methods performed. The evaluation was done using a standardised nine-step
framework in combination with administrative microdata (BAFA/KfW project files and
monitoring data) with surveys of funded firms to compute comparable KPIs across
modules (Neusel and Hirzel 2025). An overview of the evaluation methodology is
provided in Figure 22 (see next page).

Outcomes achieved. From 2019-2023, overall 55,342 projects have been funded,
with an overall funding volume of 2.9 billion Euro, initiating investments of 9,7 billion
Euro. About 7 million tCO2-eq will be avoided per year once the >55,000 funded
projects are implemented (gross effect per the evaluation method)197.

See also the presentations about EEW at the ENSMOV Plus” workshop in Budapest,
and about its evaluation at the streamSAVE Plus dialogue meeting about energy
savings in companies.

107 https://publica-rest.fraunhofer.de/server/api/core/bitstreams/069d73b7-f935-4553-9978-
d83ab54ff912/content
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Step and purpose Main tasks

1: Characterisation

Description of the covered
policy measures

General outline of the measure covering its type,
target group/sectors, budget, funding bodies/
implementation agencies, legal basis, related policy
measures and the funding process

Analysis of the impact model of the measure
Consideration of potential distortions (eg. overlaps,
double counting, side-effects such as free-rider
effects, spill-overs or follow-up-effects)

2: Framework data

Definition of common data
and assumptions

Definition of harmonised input data (e.g. emissions
factors, primary energy converters)
Provision of default choice lists (eq. lifetimes by

type, energy prices)

3: Targets and requirements

Identification of the targets
of the overall programme,
its policy measures and the
specific requirements for the
evaluation

Description of requirements and expectations for
the evaluation

Analysis of top-down targets for energy efficiency
improvements based on governmental documents,
directives and laws

Analysis of bottom-up targets of individual
support schemes from ex-ante estimation, funding
guidelines

Definition of the main areas of interest for the
evaluation

4: Indicators

Setting up performance
values to measure the
achievement of targets

Selection of indicators that reflect progress in the
areas of interest

Operationalisation of the indicators: choice
between qualitative/guantitative type, description
and delimitation, computational model, type of
result, units (quantitative) or scales including
interpretation rules (qualitative)

5: Data collection

Identification and collection
of data for establishing the
indicators

Establishing a data collection concept based on
the selection and setup of the indicators
Implementation of the data collection process

6: Data review

Processing incomplete or
missing information

Review of data (e.g. error correction, missing
parameters)

Method selection and implementation of
backcasting and projections of data where needed

7: Data analysis

Processing of the data to
measure the achievement of
the target values

Selection of appropriate method of analysis
(descriptive/analytical)
Computation of gross values for indicators

8: Net impact estimation

Eliminations of distortions in
the results

Identification of distortions

Computation of undistorted net values for
indicators

Conclusions for the individual measures

9: Overall assessment
Merging individual results

Determination of areas for aggregation and
comparison

Correction for double counting when aggregating
quantitative values

Computation of the overall assessment
Formulating conclusions for the entire scheme

Source: Neusel and Hirzel 2025

Figure 22. Overview of the evaluation methodology about the Federal Funding for Energy and Resource Efficiency

in the Economy.
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https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?__blob=publicationFile&v=3
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?__blob=publicationFile&v=3
https://doi.org/10.22163/fteval.2025.700
https://doi.org/10.22163/fteval.2025.700

(g

ENSMOV..

6.4 France

In France, energy-policy evaluations are shared across bodies: DGEC (General
Directorate on Energy & Climate, within the ministry in charge of energy)
commissions major reviews such as the CEE!%; ADEME evaluates programmes and
develops methods'%?; the energy regulator CRE assesses market and tender
instruments!i%; and independent scrutiny comes from general inspection bodies (e.g.
IGF, IGEDD!!!) and the Court of Auditors (' Cour des Comptes’) through inspections
and public-policy audits and reviews.

Responsibility is distributed: DGEC leads commissioning (e.g., the 2024 CEE
evaluation), ADEME covers programme and methodological work, CRE evaluates
market/auction schemes, and IGEDD plus the Cour des Comptes provide
independent inspection and audit.

6.4.1 Policy evaluation approach

France uses mixed-methods!12:

e Administrative data and engineering baselines for savings/CO2

e Socio-economic evaluation (cost—benefit) under France Stratégie’s
methodological corpus

e Programme guides issued by ADEME for consistent evaluation practice!!3

o System-level progress is tracked with prospective energy-climate scenarios
aligned to EU NECP reporting.

Policies and programmes are selected for being evaluation according to their
magnitude, notably in terms of budget and expected impacts, and are usually
planned ahead of regular revisions. The Parliament may ask the Court of Auditors to
review a policy or programme. Similarly, ministries may ask general inspection
bodies to do similar reviews. ADEME has its own evaluation planning, usually
including a few major evaluations per year, covering alternatively the different fields
of ADEME's interventions (e.g. energy, environment, circular economy, adaptation).

108 https://presse.economie.gouv.fr/la-dgec-lance-un-appel-a-programmes-inedit-pour-levaluation-du-
dispositif-des-certificats-deconomie-denergie

109 https://www.ademe.fr/en/ademe-the-french-ecological-transition-agency/our-evaluation-policy

110 https://www.cre.fr/actualites/toute-lactualite/bilan-a-mi-periode-2021-2023-des-appels-doffres-
eoliens-terrestres-et-photovoltaiques-de-la-ppe2.html

111 1GF: General Inspection for Finance, attached to the Ministry in charge of finance; IGEDD: General
Inspection for Environment and Sustainable Development, attached to the Ministry in charge of
environment: https://www.igedd.developpement-durable.gouv.fr/presentation-de-l-igedd-
a433.html?lang=fr

112 https://www.ecologie.gouv.fr/politiques-publiques/scenarios-prospectifs-energie-climat-air

113 https://librairie.ademe.fr/societe-et-politiques-publiques/4109-4943-concevoir-et-piloter-une-
evaluation-de-projet-ou-de-programme-a-l-ademe.html
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https://presse.economie.gouv.fr/la-dgec-lance-un-appel-a-programmes-inedit-pour-levaluation-du-dispositif-des-certificats-deconomie-denergie
https://presse.economie.gouv.fr/la-dgec-lance-un-appel-a-programmes-inedit-pour-levaluation-du-dispositif-des-certificats-deconomie-denergie
https://www.ademe.fr/en/ademe-the-french-ecological-transition-agency/our-evaluation-policy
https://www.cre.fr/actualites/toute-lactualite/bilan-a-mi-periode-2021-2023-des-appels-doffres-eoliens-terrestres-et-photovoltaiques-de-la-ppe2.html
https://www.cre.fr/actualites/toute-lactualite/bilan-a-mi-periode-2021-2023-des-appels-doffres-eoliens-terrestres-et-photovoltaiques-de-la-ppe2.html
https://www.igedd.developpement-durable.gouv.fr/presentation-de-l-igedd-a433.html?lang=fr
https://www.igedd.developpement-durable.gouv.fr/presentation-de-l-igedd-a433.html?lang=fr
https://www.ecologie.gouv.fr/politiques-publiques/scenarios-prospectifs-energie-climat-air
https://librairie.ademe.fr/societe-et-politiques-publiques/4109-4943-concevoir-et-piloter-une-evaluation-de-projet-ou-de-programme-a-l-ademe.html
https://librairie.ademe.fr/societe-et-politiques-publiques/4109-4943-concevoir-et-piloter-une-evaluation-de-projet-ou-de-programme-a-l-ademe.html
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Major public policies and schemes that have been subject to evaluations include for
example the white certificates scheme (CEE), the main national programme for
renovation (MaPrimeRenov’) and the main financial incentives for renewable heat,
Heat Fund (Fonds Chaleur).

More recently, a specific programme was launched within the CEE scheme to
increase structure the evaluation of this scheme over time, in the form of an ad-hoc
observatory.

In September 2024, DGEC launched an unprecedented call for programme?14
dedicated to evaluating the CEE scheme itself (in addition to the usual monitoring
and controls). This answers the recommendation from two review reports published
in 2024 (Cour des Comptes 2024; IGF et al. 2024) that both stressed the need to
better evaluate the impacts of the scheme.

The PRODICEE programme was then selected to evaluate the effectiveness of the
CEE scheme, started in October 2025 and runs for four years. It is led by ADEME,
the Ecological Transition Agency, together with eight public research or technical
institutes. The programme also includes a scientific steering committee, a
stakeholders’ committee and a decision-makers’ committee, showing how strategic
the scheme and its evaluation are, and the importance of involving all parties in the
evaluation process.

PRODICEE will enable structured evaluations over time.
What will be evaluated? Main objectives are tol!°:

e Conduct an ongoing overall assessment of the CEE scheme.

e Estimate actual energy savings to adjust the standardised deemed savings of the
main action types as closely as possible to reality.

o Estimate the potential of energy savings using a reference method (validated by
the CEE ecosystem and a scientific steering committee).

e Create a database of control reports and summaries, and define and assist in the
implementation of the framework and infrastructure enabling the implementation
of visual and remote controls for a number of operations

114 https://presse.economie.gouv.fr/la-dgec-lance-un-appel-a-programmes-inedit-pour-levaluation-du-
dispositif-des-certificats-deconomie-denergie

115 https://www.ecologie.gouv.fr/sites/default/files/documents/CahierCharges AAP-CEE-2024.pdf
https://energysavingpolicies.eu/wp-content/uploads/2025/09/01 PRODICEE ADEME-

France GChedin 20250910.pdf
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https://www.ccomptes.fr/fr/publications/les-certificats-deconomies-denergie-0
https://www.economie.gouv.fr/cge/revue-du-dispositif-des-certificats-deconomies-denergie-en-preparation-de-la-6eme-periode
https://presse.economie.gouv.fr/la-dgec-lance-un-appel-a-programmes-inedit-pour-levaluation-du-dispositif-des-certificats-deconomie-denergie
https://presse.economie.gouv.fr/la-dgec-lance-un-appel-a-programmes-inedit-pour-levaluation-du-dispositif-des-certificats-deconomie-denergie
https://www.ecologie.gouv.fr/sites/default/files/documents/CahierCharges_AAP-CEE-2024.pdf
https://energysavingpolicies.eu/wp-content/uploads/2025/09/01_PRODICEE_ADEME-France_GChedin_20250910.pdf
https://energysavingpolicies.eu/wp-content/uploads/2025/09/01_PRODICEE_ADEME-France_GChedin_20250910.pdf
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Methods. The PRODICEE programme will apply a mixed-methods design —
beneficiary surveys and monitoring— tailored to each sector. It is focused on impact
evaluation, assessing energy and economic impacts at micro and macro levels.

More specifically about buildings (residential and services sectors) where the largest
shares of CEE have been achieved, CSTB!1¢’s national building database will be
exploited to integrate and link records to the CEE catalogue, enabling analysis of a
selection of standardised action types that represent most of the CEE delivered.

The duration of the programme (four years) enables to structure the data collection
and analysis over time, which is essential for assessing the actual impacts of the
actions implemented.

6.4.3 References

Cour des Comptes (2024). Les certificats d'économies d'énergie — un dispositif a
reformer car complexe et colteux pour des résultats incertains [ White certificates —
a scheme in need of reform, as complex and costly for uncertain results]. Report to
the National Assembly’s Commission of Finance, Economy and Budgetary control.

IGF, CGE, IGEDD (2024). Revue du dispositif des certificats d'économies d'énergie
en préparation de la 65 période [Review of the white certificates schemes, in view
of its 6" period]. Report to the ministry in charge of economy, the ministry in charge
of State budget, and ministry in charge of energy.

116 pational scientific and technical centre for buildings
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https://www.ccomptes.fr/fr/publications/les-certificats-deconomies-denergie-0
https://www.ccomptes.fr/fr/publications/les-certificats-deconomies-denergie-0
https://www.economie.gouv.fr/cge/revue-du-dispositif-des-certificats-deconomies-denergie-en-preparation-de-la-6eme-periode
https://www.economie.gouv.fr/cge/revue-du-dispositif-des-certificats-deconomies-denergie-en-preparation-de-la-6eme-periode
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6.5Conclusions about the organisation of energy

policy evaluations

The examples presented above provide a review of how energy policy evaluations
are organised in the United Kingdom, Ireland, Germany and France. Across the four
cases, governments frequently contract external experts to inform policy revisions.
The commissioning landscape is decentralised with multiple ministries, regulators
and implementing agencies running or commissioning evaluations within their
respective mandates rather than through a single central evaluator. Interestingly,
the UK has a Government’s Evaluation Task Force (ETF) to ensure robust evidence
on the effectiveness across different policies and programmes, and to support
improvements on evaluation processes.

Across all four countries, the report demonstrates that evaluations focus primarily on
energy savings and greenhouse-gas reductions, consistent with climate and
efficiency objectives. However, wider social, distributional and regional impacts are
hardly assessed systematically. Thus, important value dimensions such as health co-
benefits, equity, or place-based effects stay under-reported.

Data being at the core of impact evaluations, structuring data collection and
management over time can be an effective way to provide a robust and updated
evidence base, as shown in the UK example with NEED (National Energy Efficiency
Data-framework), Ireland’s example with SEAI's approach to build comprehensive
data and methodological resources, and France’s example of the recently started
PRODICEE programme (observatory of the white certificates schemes).

Last, it is important to note that evaluation findings are shaped by methodological
choices. Decisions on baselines, counterfactuals, attribution and measurement
approaches materially influence estimated results and cost-effectiveness. As this
report shows, there are different evaluation approaches and methods between and
even within countries. Greater transparency and harmonisation of these methods
would improve comparability, credibility and the usefulness of evaluations for policy
learning and revision. It would also help to compare whether and how different
countries meet their energy saving obligations.

In conclusion, energy policy evaluations are critical to assess governmental policies
and programmes and thus inform decisions on whether they should be continued,
expanded, modified or stopped. A continues and structured approach to evaluations
can help countries to ensure that policies and programmes can sufficiently contribute
to meeting energy and climate goals.
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Further resources about policy evaluation & energy efficiency policies:

ENSMOV Plus webinar on “Evaluations of energy efficiency policies: what do they tell
us?”: https://energysavingpolicies.eu/materials/workshop-materials-evaluations-of-
energy-efficiency-policies-what-do-they-tell-us/

Website of the EPATEE project: https://epatee.eu/

Proceedings of Energy Evaluation conferences and webinars: https://energy-
evaluation.org/resources

ECA (2020). Energy efficiency in buildings : Greater focus on cost-effectiveness still
needed. Special Report 11/2020 of the European Court of Auditors.

European Commission (2025). Chapter 6 — How to carry out an evaluation and
fitness check. Better Regulation toolbox 2025.

European Commission (2021). Better Regulation Guidelines. Commission Staff
Working Document SWD(2021) 305 final.

IEA (2025). Energy Efficiency Policy Toolkit 2025. International Energy Agency.
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https://energysavingpolicies.eu/materials/workshop-materials-evaluations-of-energy-efficiency-policies-what-do-they-tell-us/
https://energysavingpolicies.eu/materials/workshop-materials-evaluations-of-energy-efficiency-policies-what-do-they-tell-us/
https://epatee.eu/
https://energy-evaluation.org/resources
https://energy-evaluation.org/resources
https://data.europa.eu/doi/10.2865/18658
https://data.europa.eu/doi/10.2865/18658
https://commission.europa.eu/document/download/88ebf8bb-79c1-4cf2-975b-c643dcc766f8_en?filename=BRT-2023-Chapter+6-How+to+carry+out+an+evaluation+and+a+fitness+check_0.pdf
https://commission.europa.eu/document/download/88ebf8bb-79c1-4cf2-975b-c643dcc766f8_en?filename=BRT-2023-Chapter+6-How+to+carry+out+an+evaluation+and+a+fitness+check_0.pdf
https://commission.europa.eu/system/files/2021-11/swd2021_305_en.pdf
https://iea.blob.core.windows.net/assets/1c9f0a29-e440-4cbc-839a-9b1916818267/IEAEnergyEfficiencyPolicyToolkit_2025_Online.pdf
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/7 Other ENSMOQV Plus’ resources

This last chapter provides summaries of complementary resources developed
in ENSMOQV Plus, about:

e Bottom-Up Modelling Analysis of Renovation Strategies in the Residential
Sectors of Greece and Croatia

e Assessing Multiple Impacts of energy efficiency policies

e Sustainable Cost-Effectiveness Assessment: Methodology for Energy
Transformation Support Programs in Poland

All the examples and resources can be found on the online platform:
https://energysavingpolicies.eu

The platform also includes the proceedings of the online EU workshops where
each of the key topics were further discussed, including complementary
presentations by stakeholders.

The ENSMOV Plus’ resources also include:

e Country factsheets, that include a background analysis, a detailed
description of one or two key national policy measures and one or two
interviews with national policy officers or experts.

e A Zotero library of references, that gathers most of the references mentioned
in the ENSMOV Plus’ reports, as well as other relevant references grouped
according to the structure used in ENSMOQV Plus (policy design &
implementation; monitoring & verification; evaluation) plus one folder about
the EU background and one folder focusing on tackling energy poverty.
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7.1Bottom-Up Modelling Analysis of Renovation
Strategies in the Residential Sectors of Greece
and Croatia

Authors: Danai Sofia Exintaveloni, Eirini Vasilakou, Dimitra Tzani, Alexandros Flamos
(UPRC)

Across the European Union, the increasing ambition of the Energy Efficiency
Directive (EED, (EU) 2023/1791) underscores the growing importance of adopting
measures capable of delivering high energy savings. Residential buildings,
accounting for a substantial share of final energy consumption, can play a pivotal
role as Member States seek solutions that are both impactful and financially
sustainable towards achieving national and European efficiency targets.

The ENSMOV Plus project developed two modelling case studies at national level,
focusing on the residential sector and aiming to support strategic policy design and
implementation. Advanced bottom-up modelling was used to evaluate energy
performance and potential renovation strategies under different policy and
technological configurations.

Greece and Croatia were selected for in-depth analysis following a structured review
of residential sector polices across Member States and a participatory consultation
with national experts of the ENSMOV Plus consortium. These countries expressed
strong interest in modelling support and provided the required data for the
implementation of the analysis.

Using the Dynamic high-Resolution dEmand-sidE Management (DREEM) model, the
analysis quantifies baseline energy demand, simulates the impact of individual and
combined renovation measures and evaluates achievable energy savings.

The two countries’ case studies address different national needs.

In Greece, the analysis models a detailed long-term renovation pathway to 2050 for
the residential sector, consistent with the National Energy and Climate Plan (NECP).
By analysing the specific type and volume of interventions required across the four
Greek climate zones and four distinct construction periods, the results provide a
detailed representation of how targeted measures can achieve the sector’s
overarching decarbonization targets.
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The analysis shows that, under the assumed transition scenario, final energy
consumption in the Greek residential sector declines by almost 40% by 2050 and
annual energy savings grow steadily, surpassing 1,800 ktoe by 2050.

Envelope interventions, i.e., insulation of walls and window replacement, emerge as
the backbone of the transition, accounting for around 27% of the projected energy
savings by 2050. Close to 1.9 million envelope renovations are implemented by
2050, signaling a profound modernisation of the housing stock, particularly of pre-
1981 dwellings.

Heating system replacement is also a critical pillar in the transition, especially in
climate zones B and C and in post-1981 dwellings. A growing share of interventions
is allocated to heat pumps, with their penetration in final heating energy
consumption increasing from 8% in 2022 to 35% in 2050. This shift delivers
substantial additional energy savings and underpins the electrification of heating
envisaged in the NECP.

Integrated renovations that combine envelope upgrades with heating system
replacement remain relatively limited in number compared to stand-alone envelope
or system measures. However, at the dwelling level, they yield the highest energy
savings, reflecting their deep-renovation character.

Based on the above results, policy implications include the need for continued
support of policy instruments for building envelope upgrades, particularly in pre-
1981 dwellings and cold or densely populated zones. Maintaining robust subsidy
levels for insulation and window replacement, and simplifying administrative
procedures, can be critical for delivering the required scale of savings and comfort
improvements.

Furthermore, the key role of heating system modernisation calls for a targeted set
of measures to support electrification. These may include enhanced subsidy
rates for heat pumps, tailored financing products, technical assistance for system
design and installation and clear communication of operating cost benefits.

The spatial and construction period differentiation in interventions suggests a need
for more tailored approaches, rather than a “one-size-fits-all” one, in order to
improve effectiveness and equity.

In Croatia, the analysis focuses on investigating the national Energy Renovation
Programme for Family Houses, a subsidy scheme targeting single-family houses.
Three alternative subsidy allocation scenarios - Baseline, Electrification-focus and
Integral & electrification focus - are assessed under a fixed budget constraint,
offering insights on how different focuses can affect delivered energy savings.
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The results indicate that integrated renovation packages combining envelope and
technical system measures deliver the most substantial efficiency gains, frequently
surpassing 80% energy savings compared to pre-renovation conditions.
Furthermore, continental typologies assessed, consistently deliver higher absolute
savings due to greater baseline heating needs.

The scenario analysis demonstrated that the measures implemented under the
subsidy scheme can influence the magnitude and the composition of achievable
energy savings. The analysis reveals that in the Baseline scenario, where the
majority of implemented measures concern the building envelope, approximately
294.16 GWh of annual energy savings can be reached. The Electrification focus
scenario, where additional emphasis on electrification through higher penetration of
heat pumps is taking place, demonstrated an increase of approximately 5.9% of
savings, reaching approximately 311.46 GWh. Finally, the Integral & electrification
focus scenario, where the focus on electrification remains and additional emphasis
on the implementation of integral solutions as well as envelope measures that
combine more than one of its elements is assumed, resulted in an increase of
approximately 4% compared to the Baseline scenario, achieving approximately
305.88 GWh of energy savings.

The typology-specific analysis reveals dominance of energy savings in continental
Croatia typologies (90% of total savings) and pre-1969 buildings (approximately 45-
46% of total savings).

Based on the above results, establishing enhanced subsidy rates for heat pump
installations, combined with targeted outreach emphasising heating cost savings
and comfort improvements, while maintaining strong subsidy rates for envelope
measures to ensure continued uptake, may influence overall gains.

Considering the differentiation observed among building typologies, tailored
strategies could enhance delivered savings.

Considering qualitative and non-energy benefits could further support
comprehensive packages, even if energy savings optimisation favoured focused
interventions.

By bringing together engineering-based modelling, scenario analysis and policy-
relevant interpretation, the analysis done on both countries offers evidence and
support to Member States in meeting rising EED obligations, improving the
effectiveness of national renovation schemes and designing interventions capable of
delivering sustained, verifiable energy savings. Full report available at:
https://energysavingpolicies.eu/materials/a-bottom-up-modelling-analysis-of-
renovation-strategies-in-the-residential-sectors-of-greece-and-croatia/
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7.2Assessing Multiple Impacts of energy efficiency
policies

Author: Frederic Berger (Fraunhofer ISI)

In the framework of ENSMOV Plus project, the consistent assessment of Multiple
Impacts of energy efficiency measures across all EU Member States has been taken
forward. This was mainly done by linking assessed policies from the MURE database
(of which most are also reported to Article 8 EED) to the MICATool, allowing the
assessment of their Multiple Impacts.

Multiple Impacts of energy efficiency (also known as multiple benefits, co-
benefits, or auxiliary benefits) describe the variety of accompanying effects of
energy efficiency measures.

Positive impacts include environmental aspects, such as reductions in greenhouse
gas emissions or local pollutants, social aspects like energy poverty alleviation and
health improvement, economic effects, inter alia enhanced energy security, macro-
economic gains, and energy system effects, such as lowering the marginal cost of
energy supply, relieving grid constraints and improving energy security.

Yet, energy efficiency can, at times, also entail negative effects, such as increased
dependence on critical materials (for instance when replacing ICE vehicles with
electric vehicles), electricity savings in situations where renewable supply may be
curtailed and flexibility solutions are not in place, and high transaction costs!!’.

Thus, Multiple Impacts aim to cover all positive and negative externalities of energy
efficiency. As a result, their inclusion in cost-benefit assessments often
considerably boosts measures’ economic viability 118 119, Moreover, they often
sweeten the pot of energy efficiency by providing more tangible narratives than
the mere prospect of energy savings!?0. For instance, in the last few years, several
energy efficiency measures across the EU have been promoted using co-benefits as
main narrative (see Table 14 below).

117 Mundaca, Luis (2007): Transaction costs of energy efficiency policy instruments. In: eceee
Summer School 2007. Proceedings. European Council for an Energy Efficient Economy 2007. Available
online.

118 Thema, Johannes; Suerkemper, Felix; Couder, Johan; Mzavanadze, Nora; Chatterjee, Souran;
Teubler, Jens et al. (2019): The Multiple Benefits of the 2030 EU Energy Efficiency Potential. In:
Energies 12 (14), S. 2798. DOI: 10.3390/en12142798.

119 Arnold-Keifer, Sonja; Hirzel, Simon; Rohde, Clemens (2025): Integrating the Assessment of
Environmental Costs and the Non-Energy Benefits of Energy Efficiency into an Energy Demand
Analysis of the Tertiary Sector. In: Energies 18 (9), S. 2354. DOI: 10.3390/en18092354.

120 Fawcett, Tina; Killip, Gavin (2019): Re-thinking energy efficiency in European policy: Practitioners'
use of ‘multiple benefits’ arguments. In Journal of Cleaner Production 210, pp. 1171-1179. DOI:
10.1016/j.jclepro.2018.11.026.
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Table 14. Examples of energy efficiency policy measures that specifically address co-benefits of energy efficiency.

Country

Measure

Co-benefits

Description

The scheme supports car-dependent low-

France My electric Mobility
lease scheme = poverty income households in leasing electric
alleviation vehicles (EVs). Thereby, it increases the
share of efficient EVs among low-income
households, while addressing the issue of
mobility poverty.

Germany Federal Resource While originally a pure energy efficiency
funding for efficiency funding scheme, it was later extended to
energy and prioritise measures also saving mineral
resource resources.
efficiency in
the economy

Ireland Warmer Energy The scheme grants fully funded energy
Homes poverty upgrades for welfare recipients, improving
Scheme alleviation, the energy performance of the building by

health at least 100 kWh/m?/year and from D2 or
worse to B2 or better in terms of the MS’s
building energy rating system.

Italy Superbonus Gross added | The Superbonus refunded up to 110% of
110% value, the costs. Designed to support Italy’s

employment | recovery after the COVID economic slump,
which was swifter than in most other EU
Member States, it also had budgetary
implications owing to its popularity.!?

EU REpowerEU Energy While not a policy scheme as such, the plan
plan security proposed increasing energy savings to

boost the bloc’s energy security.

However, given the EU’s hike in ambition towards decarbonisation, the role of
Multiple Impacts in energy policy has changed as well. At the concept’s inception,
energy efficiency’s main (and preferred) alternative was upholding the fossil fuel-
based status quo, a comparison where most externalities were in favour of the
former. Nowadays, energy efficiency is often compared with other decarbonisation

121 Balmer, Crispian; Fonte, Giuseppe (2024): Explainer: Why Italy's Superbonus blew a hole in state
accounts. In Reuters. Available online.
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options, which often come with their own positive and negative impacts, not least
because of the recast EED’s Energy Efficiency First Principle.

Therefore, the recognition and application of Multiple Impacts, not only of energy
efficiency but also of the solution it is compared with, plays an increasingly
important role to ensure a level playing field in energy planning decisions.

Moreover, it is crucial to take cost perspectives into account when alluding to
Multiple Impacts: while several considered impacts are crucially important from a
societal perspective, they are not of concern for the very private actors taking the
relevant decisions. This split-incentive can be resolved through regulation, taxes,
or subsidies covering the gap between private and societal cost perspective.
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7.3Sustainable Cost-Effectiveness Assessment:
Methodology for Energy Transformation
Support Programs in Poland

Authors: Pawet Gilewski, Michat Kaczmarski, Marek Zaborowski, Arkadiusz Weglarz,
and Karolina Loth-Babut, KAPE

Achieving the ambitious climate and energy goals set by the European Union and
Poland, particularly under the Fit for 55 package, depends critically on the effective
implementation of a wide range of financial support instruments for energy
efficiency. These programmes, spanning industry, services, and construction, play a
central role in driving the national energy transformation. However, their true
impact and efficiency are often obscured by outdated evaluation methods.

Traditional assessment approaches, typically based on a simple annual cost-
effectiveness ratio (PLN per unit of energy saved per year), present a distorted
picture of an investment’s real social value.

These methods systematically fail to account for crucial long-term factors that
determine a project’s genuine contribution. In particular, they overlook:

a) the substantial differences in the operational lifespans of technologies and
the inevitable degradation of technical performance over time;

b) the increasing economic value of saved energy, driven by the growing scarcity
of cost-effective energy-saving solutions, rising carbon prices, and related
structural trends;

c) the significance of non-energy benefits, such as improved public health,
enhanced energy security, and broader positive social impacts.

These methodological gaps lead to distorted assessments and suboptimal policy
choices, resulting in an inefficient allocation of public funds and a flawed
understanding of the true social costs and benefits of energy efficiency
interventions.

To address these shortcomings and their policy implications, a new assessment
methodology has been developed, offering a more comprehensive and realistic
framework for evaluating long-term energy efficiency interventions.
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This report, developed by KAPE S.A. as part of the Ensmov Plus project, introduces a
comprehensive and transparent assessment methodology designed to overcome the
limitations of conventional approaches. Rather than relying on a simplified metric,
the methodology provides an integrated evaluation framework that enables
consistent comparison of diverse energy efficiency interventions—from industrial
process upgrades to building thermo-modernisations—across multiple perspectives.

In particular, it explicitly distinguishes between the perspectives of public finance,
the broader economy, and the private investor. The framework is built on three
core pillars: a double correction of long-term effects, a multi-perspective
assessment of efficiency and public spending, and the systematic quantification of
non-energy benefits.

7.3.2.1 The “Double Correction” Principle for Valuing Long-Term Effects

To calculate a realistic cumulative energy saving, the methodology applies an
innovative double correction concept that accounts for two opposing forces acting
over a project’s lifetime.

First, technological degradation captures the gradual decline in a technology’s
physical efficiency and performance over time due to wear, corrosion,
contamination, and other operational factors.

Second, climate capitalization represents the annual appreciation in the value of
an energy-saving effect, driven by structural economic trends such as rising energy
prices, increasing costs of CO2 emissions, and the growing scarcity and marginal
cost of achieving additional energy savings. For example, the nominal price of CO2
emissions in the EU ETS increased sixteen-fold between 2017 and 2023, illustrating
the rapid growth in the economic value of avoided emissions.

These two forces are combined into a single durability-adjusted correction rate,
which adjusts the physical energy-saving effect for both technical decay and
increasing economic and environmental value. This approach provides a more
accurate, riskadjusted representation of a project’s true long-term energy impact.

7.3.2.2 Multi-Perspective Assessment of Efficiency and Public Spending

A central objective of the methodology is to assess both the efficiency of energy
efficiency interventions and the effectiveness of the public funds used to support
them. Importantly, efficiency is not understood as a single, universal concept. The
same project may appear equally efficient from a technical or economic perspective,
yet lead to very different conclusions when evaluated from the viewpoint of public
finance or the private investor.
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For this reason, the methodology evaluates each intervention simultaneously from
three complementary perspectives. This approach makes it possible to distinguish
between technological efficiency, public spending efficiency, and investor-level
incentives, and to identify trade-offs between these objectives.

Rather than focusing solely on total project cost, the methodology explicitly
analyses how the financial burden of an intervention is shared between the state
and the investor. For example, two projects may have the same total investment
cost, but differ substantially in the level of public support provided. While such
projects may be equivalent from a purely technical perspective, they can have very
different implications for public budgets, distributional objectives, and policy
priorities.

o Economy perspective: This perspective reflects the full, unsubsidized cost of
achieving a unit of discounted energy savings. It serves as a benchmark for
comparing the underlying technical and economic efficiency of different
interventions, independent of how they are financed.

o State perspective: This perspective measures the public expenditure required
to achieve a unit of discounted energy savings. It allows policymakers to assess
the efficiency of public spending and to compare alternative support schemes in
terms of budgetary impact. Importantly, a higher public cost is not inherently
inefficient, but may be justified by distributional or social policy objectives, such
as supporting lowincome households or vulnerable groups.

e Investor perspective: This perspective captures the investor’s net contribution
to achieving a unit of discounted energy savings. It provides insight into project
profitability and investment incentives, and helps identify cases where public
support may exceed what is necessary to trigger investment, potentially leading
to windfall profits rather than additional energy savings.

7.3.2.3 Quantifying Non-Energy Benefits and Integrating Them into the Final Assessment

To capture the full social value of energy efficiency interventions, the methodology
incorporates a structured approach to identifying, assessing, and—where feasible—
quantifying non-energy benefits. These effects are widely recognised in policy
analysis, yet are often excluded from formal evaluation due to methodological and
data limitations.

As a first step, non-energy benefits are systematically assessed using a Matrix of
Non-Energy Benefits, which scores projects against a predefined set of criteria,
including strategic technological resilience, environmental gains beyond direct CO2
reductions, investment scale, and positive social impacts. This matrix ensures
transparency and comparability across projects, even where monetary valuation is
not possible.
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Where data availability and methodological robustness allow, selected non-energy
benefits may additionally be valued in monetary terms using tools developed, inter
alia, under the KnowNEBs project. These tools enable the explicit inclusion of
monetised non-energy benefits in standard financial appraisal techniques, such as
Net Present Value (NPV) and Internal Rate of Return (IRR) analyses, thereby
extending the conventional assessment of project profitability. The KnowNEBs
methodology does not constitute an established evaluation standard, but rather a
prototype analytical framework designed to support experimental and exploratory
applications. Its use within this methodology is therefore optional and conditional on
data availability and analytical purpose.

Independently of whether monetary valuation is applied, the results of the non-
energy benefits assessment are integrated into the final evaluation through a Non-
Energy Premium, which reflects the additional social and systemic value
generated by a project. This premium is used to adjust the interpretation of the
baseline social unit cost derived from the economy-wide perspective, yielding a final
unit cost that reflects both energy efficiency and broader societal impacts.

By combining qualitative assessment, optional monetary valuation, and transparent
integration into the overall evaluation framework, the methodology moves beyond

purely financial metrics while preserving analytical rigour. This integrated approach
provides a robust and flexible foundation for policy evaluation and has been tested
through empirical case studies.

The validity and practical applicability of the sustainable assessment methodology
were examined through a detailed analysis of pilot projects implemented under
three major Polish energy efficiency support programmes. These programmes
represent distinct policy instruments and financing mechanisms aimed at promoting
energy efficiency across different sectors of the economy.

In each case, the analysis explicitly incorporated the cumulative nature of energy
savings over time, applied durability-adjusted discounting, and accounted for the
changing economic value of savings through the capitalisation mechanism
embedded in the methodology.

e White Certificates (BC): A market-based obligation scheme primarily
targeting the industrial and service sectors, in which energy savings are
standardised, certified, and traded.

e Thermo-modernisation Act: A public support scheme providing grants and
premiums for comprehensive energy efficiency upgrades in residential and public
buildings.
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o Ecological Credit: A programme co-financed by European funds, offering a
combination of subsidised loans and grants to enterprises undertaking large-
scale or transformative energy efficiency investments.

Applying the methodology to real-world projects drawn from these three
programmes enabled a comparative assessment of their design features, efficiency
outcomes, and broader social value, thereby demonstrating the methodology’s
capacity to operate consistently across diverse policy contexts.

The application of the sustainable assessment methodology to the analysed case
studies revealed substantial differences in the real cost-effectiveness of existing
energy efficiency support schemes, offering important insights for future policy
design.

The analysis of the White Certificates system highlighted a structural challenge
related to allocative efficiency under current design conditions. The reliance on the
Substitution Fee mechanism effectively creates a price ceiling toward which
certificate prices converge. As a result, public expenditure per unit of achieved
energy savings remains constant—approximately 2,235 PLN per tonne of oil
equivalent saved, including administrative costs—regardless of the actual cost of
individual projects, which in many cases is significantly lower. For highly efficient
projects, this mechanism can lead to excessive levels of support and the generation
of windfall profits for investors, pointing to a weak alignment between public
spending and real project costs.

In contrast, grant-based instruments such as the Thermo-modernisation Act and the
Ecological Credit demonstrated a closer link between public support and actual
investment needs. In these schemes, support levels are directly tied to real project
costs, which limits systemic overcompensation and improves the efficiency of public
expenditure, even when higher support levels are intentionally used to pursue social
or distributional objectives.

The scale of differences in real-world project performance was clearly illustrated by
the range of the final unit cost indicator. Across the analysed projects, values
ranged from approximately 79 PLN per tonne of oil equivalent saved for an
industrial optimisation project to more than 12,300 PLN per tonne for a high-cost
enterprise modernisation. This more than 150-fold difference underscores the
importance of evaluation tools capable of distinguishing between genuinely effective
interventions and structurally inefficient investments.

Taken together, these findings provide a robust empirical basis for improving the
design of existing support instruments and for developing more targeted and
efficient energy efficiency policies.
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The sustainable assessment methodology presented in this report offers a
transparent and comprehensive framework for evaluating energy efficiency policies
and support schemes. By explicitly accounting for cumulative effects, long-term
durability, and broader social value, it moves beyond simplified metrics that risk
misrepresenting the true impact of public investments in the energy transition.

From a policy perspective, the methodology provides a strong case for using the
final unit cost indicator as a core reference metric within public evaluation
frameworks. Applied alongside conventional financial indicators, it enables a more
informed and strategic allocation of public funds and facilitates consistent
comparisons across different types of support instruments, including market-based
mechanisms and direct grant schemes.

Importantly, the approach also supports the transparent justification of investments
in projects with high social or environmental value—such as measures addressing
energy poverty, public health, or local environmental quality—that may appear less
attractive under a narrowly financial assessment. By making these value judgments
explicit, the methodology strengthens the credibility of policy decisions rather than
obscuring them.

Finally, the methodology provides a solid foundation for national reporting and for
demonstrating the effectiveness of Polish energy efficiency policy in an international
context, including reporting to the European Commission. Further research is
recommended to refine key parameters related to the durability of technical effects
and the evolving economic value of energy savings, ensuring that the framework
remains robust and relevant over time. By providing a consistent, transparent, and
evidence-based framework, the methodology supports more informed public
decisionmaking and strengthens the strategic management of the energy transition.

Full report of the study done by KAPE (in Polish):

https://kape.gov.pl/blog/aktualnosci-kape-1/publikacja-kape-
metodologiazrownowazonej-oceny-efektywnosci-kosztowej-dla-programow-
wsparcia-transformacji-energetycznej-763
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