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Summary 
Deliverable D5.1 develops and applies a harmonised methodological framework for assessing energy 
efficiency developments across EU Member States. Prepared under WP5 of the streamSAVE+ project, 
the deliverable supports the implementa�on and monitoring of the Energy Efficiency Direc�ve (EED), 
par�cularly with regard to Ar�cle 4 final energy consump�on targets and the broader Energy Efficiency 
First principle. Its central objec�ve is to improve the consistency, transparency, and comparability of 
both historical and projected energy efficiency assessments. 

A key methodological challenge in current EU energy efficiency evalua�on lies in the disconnect 
between ex-post monitoring and ex-ante scenario modelling. Historical efficiency trends are typically 
assessed using indicator-based approaches such as ODEX, while forward-looking projec�ons contained 
in Na�onal Energy and Climate Plans (NECPs) are developed using modelling frameworks that are not 
directly comparable to historical indicators. This fragmenta�on limits policymakers’ ability to determine 
whether projected efficiency improvements are consistent with observed developments and whether 
planned measures reflect realis�c trajectories. 

Deliverable D5.1 addresses this gap by applying the ODEX methodology in a unified manner to both 
historical data and forward-looking projec�ons. By extending ODEX beyond its tradi�onal retrospec�ve 
role and integra�ng it into scenario analysis, the deliverable establishes a coherent analy�cal structure 
that enables direct comparison between past performance and expected future outcomes. This 
approach allows the separa�on of ac�vity, structural, and intensity effects in energy demand trends 
and facilitates the transla�on of na�onal projec�ons into harmonised efficiency indicators and 
es�mated energy savings. 

To support this methodological integra�on, a structured data collec�on template was developed under 
Task T5.1. The template systema�cally links sectoral final energy consump�on data with underlying 
ac�vity indicators across industry, transport, households, and services. This integra�on enhances 
transparency, enables calcula�on of implied energy intensi�es, and strengthens the plausibility and 
internal consistency of na�onal projec�ons. Eight Member States—Austria, Slovenia, Lithuania, 
Croa�a, Greece, Czech Republic, Belgium, and Portugal—completed the methodological template, 
providing valuable insights into na�onal modelling prac�ces and indicator systems. 

From this broader group, five Member States—Slovenia, Croa�a, Lithuania, Belgium, and Greece—
were selected for in-depth quan�ta�ve assessment based on data completeness and suitability for 
harmonised ODEX-based analysis. The pilot applica�on translates na�onal projec�on pathways into 
comparable trends in final energy consump�on, technical ODEX development, and es�mated energy 
savings, while assessing projected alignment with Ar�cle 4 targets. 

The results show that most assessed Member States are broadly aligned with their 2030 final energy 
consump�on targets under current projec�ons, although compliance margins are o�en limited. 
Transport electrifica�on and residen�al renova�on consistently emerge as the dominant structural 
drivers of long-term energy savings. However, the �ming and intensity of projected efficiency 
improvements differ significantly across countries, highligh�ng the importance of sustained 
implementa�on beyond 2030 to secure long-term reduc�ons in final energy demand. 

Overall, Deliverable D5.1 strengthens the analy�cal founda�on of EU energy efficiency monitoring by 
bridging ex-post and ex-ante assessment frameworks, improving cross-country comparability, and 
enhancing the transparency of NECP-based projec�ons. By integra�ng historical evidence and future 
expecta�ons within a single indicator structure, the deliverable provides a robust and consistent basis 
for evalua�ng the credibility and ambi�on of Member State energy efficiency pathways under the 
Energy Efficiency Direc�ve framework. 
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About streamSAVE+ 
With the ambi�ous recast of the Energy Efficiency Direc�ve (EED - EU/2023/1791), there is increased 
pressure on the EU Member States (MS) to introduce new policy measures or enhance exis�ng policies 
to increase significantly energy savings and reduc�ons. Although a lot has been done to streamline the 
energy savings calcula�ons (cf. H2020 streamSAVE) and to improve measurement and verifica�on 
procedures (cf. H2020 ENSMOV), many Member States s�ll need to further improve their approaches 
to successfully meet their EED targets.  

The streamSAVE+ project aims to support Member States in their efforts to achieve their energy 
efficiency goals and provide highly scalable energy savings in accordance with Ar�cles 4, 5, and 8 of the 
updated Energy Efficiency Direc�ve (EED recast). The project's main goal is to streamline energy savings 
calcula�ons. Par�cularly for ac�ons - the so-called Priority Ac�ons - that s�ll offer substan�al savings 
or for which energy savings can be difficult to evaluate. These ac�ons can cover a variety of sectors, 
such as electrifica�on in transport, integra�on of renewable energy sources (RES) for hea�ng and 
cooling in buildings, and improvements in electric motors driven systems.   

Four key ac�vi�es are envisioned:   

1. Development of a knowledge hub: Given the importance of deemed savings approaches in 
Member States’ EED repor�ng streamSAVE+ focuses on streamlining botom-up calcula�ons 
methodologies of the Priority Ac�ons. streamSAVE+ offers these savings methodologies in a 
transparent and streamlined way, to also show the comparability of savings. 

2. Facilita�on of dialogue among MSs to foster knowledge sharing and peer-to-peer coopera�on. 
This involves nine par�cipa�ng countries (AT, BE, BG, CZ, EL, HR, LT, PT, SI), and a broader group 
of interested par�cipants from six outreach countries (ES, FI, FR, IE, RO, SK).   

3. Capacity building: Assistance to par�cipa�ng countries considering their requirements and 
needs. In-depth support will be given by technology experts, policy experts and country 
experts.   

4. Analysing policies and future trends to establish the data framework and prepara�on of the 
policy packages of the par�cipa�ng countries.   

More broadly, the project aims at fostering transna�onal knowledge and dialogue between public 
authori�es, technology experts, and market actors. The key stakeholders will improve their energy 
savings calcula�on skills and ensure thus the sustainability and replicability of the streamSAVE+ results 
towards all European Member States.  

 

  



D 5.1 Analysis and evalua�on of methodologies, EE indicators and 
projec�ons  

 

 
  9 
  

Co-funded by the 
European Union 

1. Introduc�on 
1.1. Background and Objec�ves 
Building upon a diverse body of empirical and theore�cal literature, this study advances the hypothesis 
that future progress in energy efficiency is best achieved through a systemic and integrated approach 
that combines technological innovation, targeted policy design, and behavioural change mechanisms. 
This hypothesis reflects growing recogni�on in the academic and policy domains that isolated 
interven�ons are insufficient to close the persistent efficiency gap observed across sectors and 
countries, par�cularly EU Member States. The European Union acts as a central driver of energy-
efficiency progress by se�ng binding targets, harmonizing policy frameworks, and coordina�ng 
measures that guide and support na�onal ac�ons across all member states. According to Mah et al. 
(2025) six of the ten most energy-efficient countries worldwide are EU member states, underscoring 
the Union’s significant influence in shaping ambi�ous and effec�ve efficiency policies.  

Energy efficiency (EE) is widely recognized as a central pillar of the clean-energy transi�on and one of 
the most cost-effec�ve strategies for reducing greenhouse gas emissions, strengthening energy 
security, and suppor�ng long-term economic resilience as recognised by Filippini et al. (2014), Horowitz 
& Bertoldi (2015), Cahill et al. (2010) and Boonekamp (2006). Within the European Union (EU), this 
recogni�on has been opera�onalized through the Energy Efficiency Direc�ve and the Energy Efficiency 
First principle (von Malmborg, 2023a, 2023b), both aimed at accelera�ng efficiency improvements 
across major sectors and governance levels (Economidou et al. (2022); Malinauskaite et al. (2019, 
2020)).  

Despite this strong policy architecture, most Member States con�nue to exhibit a persistent efficiency 
gap, defined as the difference between technically and economically achievable savings and their more 
modest real-world uptake as reported by Bukarica & Robić (2013) and Pusnik et al. (2017). 

A considerable body of research atributes this gap to behavioural, informa�onal, and ins�tu�onal 
barriers. Informa�on asymmetries and bounded ra�onality limit the adop�on of efficient technologies 
as reported in Bukarica & Tomšić (2017), while behavioural biases and habitual consump�on paterns 
further hinder cost-effec�ve investments (Reuter et al. (2020)). Changing consump�on trends driven 
by digitalisa�on, and evolving mobility prac�ces add new complexi�es to demand-side behaviour and 
the effec�veness of tradi�onal policy interven�ons as shown in Brugger et al. (2021). Addi�onal 
challenges emerge at the level of public and commercial buildings where high upfront costs, 
fragmented regulatory responsibili�es, and slow renova�on cycles con�nue to impede progress, as 
shown in recent assessments of large public buildings by Zhou et al. (2024). These findings resonate 
with broader concerns of Papantonis et al. (2022) about governance fragmenta�on and uneven policy 
implementa�on across Member States and align with Mandel & Pató (2024) analysis showing that 
demand-side measures grounded in the Energy Efficiency First principle can effec�vely compete with 
supply-side investments. 

At the energy-system level, Europe’s high import dependency and exposure to vola�le global markets 
further underline the strategic value of reducing demand as reported by Guarascio et al. (2025). At the 
same �me, rebound effects, where efficiency improvements induce addi�onal consump�on, con�nue 
to undermine expected savings as highlighted by Karakaya et al. (2024). Chu et al. (2024) report that 
broader economic structures, including the size of the shadow economy and na�onal economic 
sophis�ca�on, also shape energy-intensity trajectories. Recent research further highlights those 
divergences in local energy planning (Palermo et al. (2024)), inconsistencies in energy performance 
cer�fica�on methodologies (Sesana et al. (2024)), and persistent municipal-level barriers (Rivas et al. 
(2022)). Aforemen�oned studies collec�vely point to the need for more coherent mul�-level 
governance. In parallel, studies on behavioural change and prosumerism underscore the importance 
of integra�ng sufficiency-oriented strategies into the efficiency agenda (Korsnes et al. (2024)). 
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Complementary evalua�on studies confirm the need for more robust methods to assess whether 
policies truly deliver measurable energy savings as highlighted by Bertoldi & Mosconi (2020). 

Methodological innova�on has atempted to keep pace with these complexi�es. Approaches such as 
stochas�c fron�er analysis provide insights into the gap between actual and op�mal energy demand 
(Filippini & Hunt (2012)), while hybrid top-down and botom-up indicators improve sector-level 
evalua�on (Reuter et al. (2021)). Meta-modelling efforts offer simplified yet comprehensive tools for 
evalua�ng efficiency policy impacts across mul�ple dimensions as reported in Bashmakov et al. (2024). 
Policy-learning research further demonstrates that itera�ve feedback and stakeholder interac�on 
shape the effec�veness and longevity of efficiency policies as reported by von Malmborg (2024). 
Together, these developments underscore a clear message: energy-efficiency outcomes reflect the 
interac�on of technical, behavioural, economic, and ins�tu�onal dynamics, and thus require evalua�on 
frameworks capable of integra�ng these dimensions over �me. 

Over the past two decades, considerable effort has gone into developing accoun�ng frameworks and 
indicator-based tools for tracking energy-efficiency trends. Ang et al. (2010) review major accoun�ng 
systems and emphasize the need for more uniform concepts and decomposi�on structures. At the EU 
level, indicator work increasingly seeks to connect observed consump�on paterns with policy 
interven�ons. Horowitz & Bertoldi (2015) for example, propose a harmonized model combining 
botom-up indicators with top-down data to es�mate realized policy impacts. More recently, 
decomposi�on studies have extended this logic across countries and sectors. Trota (2020) uses ex-post 
index decomposi�on to quan�fy Finland’s efficiency-related energy and climate benefits and warns 
against relying solely on ex-ante engineering es�mates that o�en overstate savings. Jain (2025) applies 
decomposi�on to 144 countries, illustra�ng both the strengths and limita�ons of ex-post approaches 
for understanding long-term efficiency trends. 

Sector-specific analyses similarly highlight the close link between indicators and policy objec�ves. 
Tsemekidi Tzeiranaki et al. (2023) examine ter�ary-sector trends in rela�on to EU climate targets, while 
Rodriguez et al. (2020) stress that indicators are not neutral but embed assump�ons about produc�vity, 
decoupling, and policy priori�es. Together, these contribu�ons show substan�al progress in developing 
ex-post indicator frameworks but also reveal that they are largely used for retrospec�ve atribu�on or 
communica�on rather than integrated with forward-looking scenario exercises. 

Despite progress in measurement and modelling, a major methodological gap remains. Ex-post and ex-
ante assessments of energy-efficiency developments are generally conducted using incompa�ble 
analy�cal frameworks grounded in different assump�ons, variables, and sectoral boundaries. The 
ODEX indicator is widely used for retrospec�ve assessment of sectoral efficiency trends, yet it has rarely 
been extended to forward-looking contexts. Conversely, ex-ante scenario modelling relies on 
conceptual structures that cannot be directly compared with historically observed ODEX trends. This 
fragmenta�on limits policymakers’ ability to judge whether projected efficiency pathways are 
consistent with empirical evidence or whether planned measures reflect realis�c trajectories. 

The present study addresses this methodological gap by applying the ODEX approach to both historical 
data and forward-looking policy scenarios. Using a single indicator framework for ex-post and ex-ante 
assessments creates a coherent basis for comparing past performance with expected future outcomes, 
enabling policymakers to evaluate whether projected efficiency gains align with observed trends. The 
novel contribu�on of this study lies in extending ODEX beyond its conven�onal retrospec�ve role to 
serve as a tool for scenario analysis, thereby providing a consistent and transparent framework for 
assessing long-term policy strategies. By integra�ng ex-post evidence and ex-ante expecta�ons within 
one analy�cal structure, the study strengthens the empirical founda�on on which future EU energy-
efficiency planning can rely. 

Against this background, Deliverable D5.1 develops and applies a harmonised framework that 
integrates ex-post and ex-ante efficiency assessment within a single indicator structure. 
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1.2. Scope of Deliverable D5.1 
Deliverable D5.1 provides the methodological and data founda�on for assessing energy efficiency (EE) 
developments in a harmonised and comparable way across EU Member States. It is produced within 
the framework of WP5 of the streamSAVE+ project and supports the implementa�on and monitoring 
requirements of the Energy Efficiency Direc�ve (EED), in par�cular those related to energy 
consump�on targets (Ar�cle 4) and end-use energy savings obliga�ons (Ar�cle 8). 

The deliverable has three main objec�ves. 

First, it establishes a consistent methodological approach for the ex-post and ex-ante assessment of 
energy efficiency progress. Building on the ODYSSEE-MURE framework, the deliverable applies the 
ODEX methodology to dis�nguish “underlying” efficiency improvements from changes driven by 
ac�vity growth or structural shi�s. This provides a transparent basis for interpre�ng observed energy 
trends and for assessing the credibility of projected efficiency trajectories in Na�onal Energy and 
Climate Plans (NECPs). 

Second, D5.1 develops a harmonised data framework to support comparable analysis across countries 
and sectors. The deliverable iden�fies key EU-wide data sources (NECPs, NECP Progress Reports, 
Eurostat, ODYSSEE, and JRC-IDEES) and describes the screening, collec�on, and quality assurance 
procedures used to compile a structured dataset. A core contribu�on is the integra�on of sectoral 
ac�vity indicators alongside energy consump�on data, enabling the calcula�on of specific energy 
consump�on, decomposi�on analysis, and plausibility checks of na�onal projec�ons. 

Third, the deliverable applies the harmonised framework in a pilot assessment of selected Member 
States. Using the common template and the ODEX-based approach, na�onal projec�on pathways are 
translated into comparable sectoral trends in final energy consump�on, technical ODEX development, 
and es�mated energy savings. This pilot applica�on illustrates how differences in na�onal modelling 
prac�ces, indicator systems, and data availability influence projected efficiency outcomes and the 
margin of compliance with EED targets. 

The scope of D5.1 covers the four main final energy demand sectors—industry, transport, households, 
and services—reflec�ng their dominant contribu�on to final energy consump�on and their central role 
in mee�ng EU decarbonisa�on objec�ves. The deliverable focuses on methodological consistency and 
transparency rather than on a detailed evalua�on of individual policy measures. While botom-up 
savings reported under Ar�cle 8 are considered as part of the broader indicator landscape, the main 
analy�cal emphasis lies on extrac�ng comparable efficiency signals from observed sta�s�cs and NECP-
based projec�ons through a harmonised top-down approach. 

Overall, Deliverable D5.1 provides a coherent methodological baseline, a structured dataset, and a pilot 
cross-country assessment that together support subsequent tasks in WP5, including deeper peer-to-
peer exchange, refinement of modelling approaches, and strengthened consistency between 
monitoring systems and projec�on frameworks. 

1.3. Pilot Member States Included 
As part of WP5, a harmonised data collec�on template on methodologies, indicators, and projec�ons 
was developed under Task T5.1 and circulated to par�cipa�ng Member States. The objec�ve was to 
gather structured and comparable informa�on on na�onal modelling approaches, sectoral energy 
projec�ons, ac�vity indicators, and monitoring prac�ces related to energy efficiency assessment under 
the Energy Efficiency Direc�ve (EED). By standardising the repor�ng structure across countries, the 
template aimed to improve transparency, support methodological consistency, and facilitate cross-
country comparability of projected energy efficiency developments. 

The following Member States completed and submited the template on methodologies, indicators, 
and projec�ons: 
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• Austria 

• Slovenia 

• Lithuania 

• Croa�a 

• Greece 

• Czech Republic 

• Belgium 

• Portugal 

The responses provided a comprehensive overview of na�onal prac�ces regarding projec�on 
modelling, treatment of ac�vity drivers, calcula�on of energy intensity indicators, and integra�on of 
policy measures into energy demand scenarios. In addi�on, the submissions allowed iden�fica�on of 
differences in sectoral disaggrega�on levels, projec�on horizons, baseline assump�ons, and data 
availability constraints. This broader par�cipa�on enabled a structured review of methodological 
diversity across Member States and informed the refinement of the harmonised analy�cal framework 
applied in this deliverable. 

For the in-depth quan�ta�ve assessment presented in Chapter 5, a subset of these countries was 
selected. The selec�on was based on analy�cal feasibility criteria, including: 

• Completeness and internal consistency of reported sectoral data; 

• Availability of sufficiently detailed ac�vity indicators to support ODEX-based decomposi�on; 

• Coverage of projec�on years aligned with NECP repor�ng; 

• Suitability for harmonised calcula�on of technical ODEX indices and energy savings. 

The Member States included in the harmonised assessment are: 

• Slovenia 

• Croa�a 

• Lithuania 

• Belgium 

• Greece 

These five countries provided sufficiently detailed and coherent datasets to enable full implementa�on 
of the methodological framework. The assessment includes: 

• Analysis of projected final energy consump�on trajectories at total and sectoral level; 

• Deriva�on of technical ODEX indices using a harmonised baseline approach; 

• Es�ma�on of ex-post (historical) and ex-ante (projected) energy savings; 

• Evalua�on of projected alignment with Ar�cle 4 final energy consump�on targets under the 
EED. 

While Austria, Czech Republic, and Portugal ac�vely contributed to the methodological template 
exercise, the available data did not allow for a complete harmonised quan�ta�ve assessment within 
the scope and �meline of this deliverable. In some cases, limita�ons were related to sectoral 
disaggrega�on, ac�vity data availability, projec�on horizon differences, or methodological 
incompa�bili�es with the ODEX-based approach. Nevertheless, their par�cipa�on played a crucial role 
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in valida�ng the flexibility of the template design, iden�fying prac�cal data constraints, and improving 
the robustness and clarity of the overall framework. 

The selected pilot Member States represent a diverse range of economic structures, energy system 
characteris�cs, modelling prac�ces, and implementa�on pathways. Differences across the assessed 
countries include varia�on in base years, projec�on horizons (e.g. up to 2040 or 2050), depth of 
sectoral detail, and �ming profiles of projected efficiency improvements (front-loaded, sustained, 
delayed, or structurally reoriented transi�ons). Applying a single harmonised analy�cal framework 
across these varied contexts demonstrates both the adaptability and methodological consistency of 
the ODEX-based approach. 

It is important to emphasise that the pilot assessment does not aim to rank, benchmark, or evaluate 
the performance of individual Member States. Rather, it serves to illustrate how na�onal NECP-based 
projec�ons can be translated into a consistent analy�cal structure that separates ac�vity, structural, 
and efficiency effects. By doing so, the assessment strengthens transparency, supports comparability, 
and contributes to evidence-based evalua�on of projected energy efficiency developments under the 
Energy Efficiency Direc�ve framework. 
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2. Data Framework Establishment 
Es�ma�ng the effects of energy efficiency policies demands access to comprehensive and granular 
datasets. This requires detailed informa�on on energy consump�on differen�ated by industrial 
subsectors, transport modes, specific end uses within the residen�al sector (e.g. space hea�ng, water 
hea�ng, and appliances), and relevant subsectors within the services sector. Equally important is the 
availability of robust ac�vity data per subsector or end use, enabling the calcula�on of specific energy 
consump�on indicators (e.g. kWh/m² per year for buildings, energy per passenger-kilometre in 
transport, or energy per unit of industrial output). Only through the systema�c pairing of energy and 
ac�vity data is it possible to isolate efficiency improvements from structural and ac�vity-driven changes 
in demand. The development of this data founda�on was carried out under Task T5.1 – Establishment 
of the data framework: iden�fica�on of relevant sources and methodology alignment, and 
corresponds to Milestone MS9 – Establishment of the data framework within WP5. Task T5.1 focused 
on iden�fying relevant EU and na�onal data sources, aligning sectoral defini�ons and units, and 
crea�ng a harmonised data collec�on template to ensure consistency and comparability across 
Member States. The milestone marked the comple�on of a structured, cleaned, and standardised 
dataset that provides the empirical backbone for subsequent analy�cal tasks. This chapter therefore 
describes the main data sources used, as iden�fied under Task T5.1, and outlines the procedures 
applied for data collec�on, filtering, harmonisa�on, and quality assurance. It explains how the data 
framework established at Milestone MS9 enables reliable cross-country assessment of energy 
efficiency trends and supports the methodological analysis conducted in subsequent tasks. 

2.1. Iden�fica�on of Relevant Data Sources 
The first step in establishing the data framework is the iden�fica�on of relevant data sources. For this 
purpose, the main relevant data sources needed for a harmonised top-down assessment of energy 
savings are hereby selected. The review of available data sources was guided by the following main 
criteria to meet the objec�ve of harmonised data: 

• Data coverage for the 27 Member States (or at least several Member States). 
• Official or well-established data or repor�ng (i.e. either data reported by na�onal public 

authori�es or sta�s�cal offices, or data commonly used in the literature or by the EU 
ins�tu�ons). 

• Regular upda�ng or data including �me series (about previous and/or future years). 
• Granularity / disaggrega�on in line with (or going beyond) the need of the methodology to 

assess energy savings 
• Based on these criteria, five relevant data sources are selected: 
• National Energy and Climate Plans (NECPs), as these are essen�al strategic planning reports 

delivered by the European Union’s (EU) Member States (MSs) every five years (including 
scenarios covering at least the next 10 years).  

• National Energy and Climate Progress Reports (NECPRs), as these need to be submited by 
MSs every two years and analyse the degree to which the objec�ves delineated in the NECPs 
are being achieved (including data about previous years).  

• The Eurostat repository, gathering all datasets from the EU’s sta�s�cal office.  
• The ODYSSEE database, being a comprehensive data repository for monitoring energy 

efficiency indicators and trends in MSs and beyond (including long �me series un�l year n-2), 
and complemen�ng Eurostat data with more disaggregated or detailed data.  

• The Joint Research Centre (JRC) Integrated Database of the European Energy System (IDEES), 
being a consistent set of disaggregated data available for all MSs regarding energy, ac�vity, and 
emissions.  
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These are summarised in  Table 1. Addi�onally, in the table several characteris�cs per data source are 
listed. This summary provides a holis�c yet detailed understanding of each relevant data source.
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Table 1: Summary of characteristics per data source. 

Data source Type of data and 
granularity 

Geographic level 
and coverage 

Update 
frequency & last 

update 

Mandatory vs. 
voluntary 

Time lag Forecas�ng 
possibility 

NECP (part 
2)1 

Data on ac�vity, energy 
consump�on and 

energy intensity (overall 
and per sector; no or 

limited disaggrega�on 
per sub-sector) 

Na�onal level (all 
27 MS) 

Every 5 years. 
Final update was 
due in June 2024. 

Mandatory. Focus on the next 
10 years 

Yes. NECPs 
include scenarios 
about at least the 

next ten years 
(and possibly 

beyond). 

NECPR 
(Annexes 
IV, XI and 

XVII)2 

Data on energy 
consump�on (no or 

limited disaggrega�on), 
energy savings (per 

policy measure or policy 
package; i.e. from 

botom-up monitoring), 
and building 
renova�ons. 

Na�onal level (all 
27 MS) 

Every 2 years. 
Latest repor�ng 

was due in March 
2025. 

Mandatory or 
voluntary 

(depending on 
the indicators). 

Data typically 
reported about 

years n-2 and n-3: 
successive 

NECPRs thus 
provide a �me 

series from 2021 
un�l year n-2 

(included) of the 
latest repor�ng. 

No, NECPRs 
provide data 

about progress / 
achievements in 
previous years. 

 
1 See mandatory template for the NECPs set in the Annex I of the Regula�on (EU) 2018/1999 on the Governance of the Energy Union and Climate Ac�on. 
2 See mandatory template for the NECPRs set in the Commission Implemen�ng Regula�on (EU) 2022/2299 as regards the structure, format, technical details and process for 
the integrated na�onal energy and climate progress reports. 

https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en#national-energy-and-climate-plans-2021-2030
https://reportnet.europa.eu/public/dataflow/1458
https://reportnet.europa.eu/public/dataflow/1464
https://reportnet.europa.eu/public/dataflow/860
http://data.europa.eu/eli/reg/2018/1999/oj
http://data.europa.eu/eli/reg_impl/2022/2299/oj
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Eurostat3 Energy consump�on 
and ac�vity data, per 

sector and with detailed 
data per energy carrier 
for the energy sector 

(but limited 
disaggrega�on for the 
energy consump�on 
data). Also, energy 

efficiency indicators. 

European, 
na�onal (all 27 

MS) level. 

Depending on the 
sector, even 

quarterly. Last 
update can 
generally be 

considered to be 
Dec. 2025. 

Mandatory. On average n-2. Not explicitly 
available in the 

repository, 
however it is 
possible to 

forecast with the 
data available in 
the repository. 

Odyssee4 Four sectors: transport, 
industry, households, 

and services & 
agriculture. Within each 

sector, 4 to 12 
subsectors. Data on 

energy ac�vity, energy 
consump�on, and 
energy efficiency 

indicators. 

European and 
na�onal level (all 

27 MS). 

Yearly. Last 
update can 
generally be 

considered to be 
Dec. 2025. 

Voluntary. n-2. Not explicitly 
available in the 

repository, 
however it is 
possible to 

forecast with the 
data available in 
the repository. 

JRC-IDEES5 Four sectors: industry, 
power genera�on, 

residen�al, and 
transport. Data on 

European and 
na�onal level (all 

27 MS). 

Biannually, 
however last 

update was in 
2021. 

Voluntary. n-4 Not explicitly 
available in the 

repository, 
however it is 
possible to 

forecast with the 
 

3 htps://ec.europa.eu/eurostat/data/database 
4 htps://www.indicators.odyssee-mure.eu/ 
5 htps://jeodpp.jrc.ec.europa.eu/�p/jrc-opendata/JRC-IDEES/JRC-IDEES-2023_v1/ 
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energy ac�vity and 
energy consump�on. 

data available in 
the repository. 
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Hereby, various complementary data sources may also be relevant for assessing energy savings will be 
illustrated. These are not the main data sources to be considered when working with EE indicators and 
projec�ons. Nonetheless, depending also on the purpose of study and research, these repositories can 
hold important data addi�ons and can be used by Member States to report in their NECP or NECPR; 
and also, for general benchmarking and monitoring ac�vi�es. 

• The Household Budget Surveys (HBS) or national statistical repositories are 
conducted/updated annually and contain essen�al data about the residen�al sector. 
Addi�onally, HBS hold data concerning transport and any other common ci�zen expenditures. 
The type of data and granularity varies per country, however usually divided among transport, 
industry, residen�al, ter�ary/services, and agriculture. It can cover also the regional and/or 
local governance level. The HBS are updated yearly and are mandatory, with forecas�ng 
capability depending on the country's sta�s�cal data. 

• The National projections of anthropogenic greenhouse gas emissions – GovReg6 is an annual 
repor�ng obliga�on required by Ar�cle 18(1)(b) of Implemen�ng Regula�on 2020/1208, 
Annex XXV. Hereby, data about various gas emissions is reported and differen�ated per type 
of land (e.g., “sum afforested land”, “sum deforested land”, etc.); but also, the carbon intensity 
of the overall economy. Transport parameters are also considered. All data is projected un�l 
the year 2055. The report focuses on GHG emissions; however, it is a good exercise to ensure 
that the data used for these projec�ons is the same used by the Member State in its NECP. 

• The European Spatial Planning Observation Network (ESPON) repository7 holds interes�ng 
data suppor�ng EU development policies. Within the environment, climate and energy sector 
there are 234 indicators available, with certain data available also at the regional and/or local 
level. 

• The Danish Energy Catalogues8 provide technical data on energy technologies and their costs, 
environmental impact, and performance. The type of data is spread across eight categories: 
genera�on of electricity and district hea�ng; individual hea�ng plants; renewable fuels; 
carbon capture, transport, and storage; energy storage; industrial process heat; transport of 
energy; commercial freight and passenger transport. These are available at European and 
na�onal level and are updated annually; with data up to 2050. 

• The European building stock observatory provides technical data with regards to the 
performance of the European building stock. 

• The Mure9 repository provides data regarding energy efficiency policies and measures by 
European country in industry, transport, and buildings. 

2.2. Methodology for Data Collec�on and Screening 

2.2.1 Introduc�on and Objec�ve 
Under the scope of Task T5.1, a harmonised data collec�on template was developed to systema�cally 
gather sectoral data on Na�onal Energy and Climate Plan (NECP) projec�ons, with par�cular emphasis 
on sectoral ac�vity indicators. The purpose of this task was to establish a consistent and transparent 
database that enables robust modelling, scenario analysis, and policy assessment across countries. 

While NECPs provide projec�ons of final energy consump�on and greenhouse gas emissions, they 
o�en lack a structured and comparable presenta�on of the underlying ac�vity drivers. In many cases, 
projected energy demand is reported at an aggregated sectoral level without sufficient explana�on of 

 
6 htps://reportnet.europa.eu/public/countries 
7 htps://database.espon.eu/ 
8 htps://ens.dk/en/analyses-and-sta�s�cs/technology-catalogues 
9 htps://www.measures.odyssee-mure.eu/ 
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the physical, economic, or demographic assump�ons underpinning these trends. This limits the 
possibility of verifying projec�ons, comparing structural assump�ons across countries, or decomposing 
trends into ac�vity, efficiency, and structural effects. 

Task T5.1 therefore focused on bridging this gap by designing a template that systema�cally links 
projected energy demand to measurable sectoral ac�vity variables. By explicitly collec�ng both energy 
consump�on and its underlying drivers, the template ensures that energy trends can be interpreted in 
structural terms rather than treated as standalone aggregates. This approach improves transparency, 
facilitates cross-country comparability, and strengthens the analy�cal basis for subsequent modelling 
work. 

In addi�on, the template was designed to support several key objec�ves: 

• To enable consistency checks between projected energy demand and macroeconomic or 
demographic developments; 

• To allow deriva�on of implied energy intensi�es (e.g. energy per passenger-kilometre, per 
tonne of output, or per square metre); 

• To iden�fy structural shi�s, such as modal change in transport or transforma�on of industrial 
produc�on; 

• To provide a robust empirical founda�on for botom-up and hybrid energy demand models 
developed in subsequent tasks. 

The template covers four key demand sectors: 

• Industry 

• Transport 

• Households 

• Services 

These sectors were selected due to their dominant contribu�on to final energy consump�on and their 
central role in achieving na�onal decarbonisa�on targets. Each sector exhibits dis�nct structural drivers 
and policy levers, making it essen�al to collect sector-specific ac�vity data alongside energy 
projec�ons. 

Each sector is organised in a harmonised format to allow comparability across repor�ng en��es and 
over �me. The structure ensures that both historical sta�s�cal data and forward-looking projec�ons 
are reported in a consistent manner, with clear differen�a�on between observed trends and model-
based expecta�ons. This harmonisa�on is par�cularly important for cross-country assessment, as it 
reduces methodological discrepancies and enhances the reliability of compara�ve analysis within the 
broader framework of WP5. 

2.2.2 Structure of the Data Collec�on Template 
The template developed under Task T5.1 consists of sector-specific sheets accompanied by general 
repor�ng guidance to ensure consistent interpreta�on and comple�on across countries. The structure 
was inten�onally designed to be both standardised and flexible: standardised in terms of core variables 
and repor�ng logic, and flexible enough to accommodate differences in na�onal data availability and 
modelling prac�ces. 

Each sector sheet contains two core components: 

• Final energy consump�on data 

• Sector-specific ac�vity data 
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The first component captures total and, where available, disaggregated final energy consump�on for 
the respec�ve sector. The second component records the underlying ac�vity indicators that explain the 
evolu�on of energy demand. This dual structure ensures that projected energy consump�on can 
always be interpreted in rela�on to physical, economic, or demographic drivers. 

The template follows a consistent internal logic across all sectors. Energy data are presented first, 
followed by ac�vity indicators, using harmonised units and clearly specified �me horizons. Where 
possible, subsector breakdowns are aligned with common energy balance classifica�ons to facilitate 
consistency with official sta�s�cs and NECP repor�ng formats. 

The �me horizon includes both historical sta�s�cal data and forward-looking projec�ons. Historical 
data are collected for 2020 and 2022 to provide a recent and reliable baseline reflec�ng post-pandemic 
energy trends. These years serve as calibra�on points for assessing the plausibility of projected 
developments. 

Projec�on years include 2025 and 2030, aligned with NECP repor�ng obliga�ons and intermediate 
policy targets. Where available, projec�ons are extended to 2040 and 2050 to capture longer-term 
decarbonisa�on pathways and structural transforma�ons. This extended horizon is par�cularly 
relevant for analysing deep electrifica�on, industrial transforma�on, building stock renova�on, and 
long-term modal shi�s in transport. 

A clear dis�nc�on is maintained between sta�s�cal observa�ons and projected values throughout the 
template. Historical data are reported as observed values based on na�onal sta�s�cs or official energy 
balances, while projec�on data are derived from NECP scenarios or suppor�ng modelling exercises. 
This separa�on is essen�al for: 

• Ensuring transparency in trend analysis; 

• Iden�fying discon�nui�es between realised developments and projected trajectories; 

• Avoiding uninten�onal mixing of observed and model-based data; 

• Suppor�ng consistency checks between baseline trends and policy-driven changes. 

By structurally separa�ng past data from forward-looking projec�ons, the template enhances analy�cal 
clarity and allows subsequent modelling work to explicitly account for structural breaks, policy 
interven�ons, or methodological shi�s embedded in NECP scenarios. 

The figures below present illustra�ve examples of the filled-in sectoral data collec�on templates 
developed under Task T5.1 and applied in Task T5.2. They demonstrate how the harmonised structure 
was opera�onalised using na�onal data, integra�ng sta�s�cal informa�on, projec�ons, and ac�vity 
indicators within a consistent repor�ng framework. 

The examples cover the four main final energy demand sectors: Industry, Transport, Households, and 
Services. Each template follows the same structural logic, clearly separa�ng historical sta�s�cal data 
(2020, 2022) from projec�on years (2025, 2030, 2040, 2050, where available). Units and data sources 
are explicitly documented, ensuring transparency and traceability of the reported values. 

The Industry template example illustrates how final energy consump�on by industrial branches is 
combined with produc�on indices, value added, and selected physical produc�on indicators. This 
structure enables linking energy demand to industrial output dynamics and supports the calcula�on of 
energy intensity trends and structural effects. 

The Transport template example shows the integra�on of energy consump�on by transport mode with 
detailed ac�vity indicators, including vehicle stock, passenger transport (passenger-kilometres), freight 
transport (tonne-kilometres), and vehicle-kilometres travelled. This comprehensive structure allows for 
decomposi�on of energy demand changes into ac�vity growth, modal shi�, and efficiency 
improvements. 
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The Households template example presents end-use energy consump�on (hea�ng, water hea�ng, 
cooking, appliances, cooling) alongside structural indicators such as dwelling stock, floor area, 
popula�on, and degree days. This enables climate-corrected analysis and supports the assessment of 
energy efficiency improvements at end-use level. 

The Services template example demonstrates how climate-corrected energy consump�on is linked 
with employment and floor area indicators across subsectors. This facilitates evalua�on of ter�ary 
sector energy intensity trends and structural developments. 

These filled-in templates illustrate the prac�cal applica�on of the harmonised methodology developed 
under Task T5.1 and provide the empirical basis for the analy�cal work conducted in Task T5.2, including 
ODEX-based monitoring and ex-ante assessment of projected energy efficiency improvements. 
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Figure 1: Example of filled in Template for Industrial sector 
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Figure 2: Example of filled in Template for Transport sector 
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Figure 3: Example of filled in Template for Households sector 
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Figure 4: Example of filled in Template for Services sector 
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2.2.3 Collec�on of Sectoral Energy Consump�on Data 
For each sector, total final energy consump�on is reported in harmonised units (e.g. Mtoe or 
equivalent), ensuring comparability across countries and consistency with na�onal energy balances. 
Where possible, energy consump�on is further disaggregated by subsector or end-use in order to 
capture structural differences and enable more detailed analy�cal work. 

The template is designed to reflect both the structure of official energy sta�s�cs and the analy�cal 
needs of sectoral modelling. As a result, it allows for the collec�on of sufficiently granular data to 
support decomposi�on analysis, intensity calcula�ons, and valida�on of projected trends against 
underlying ac�vity drivers. 

In the transport sector, energy consump�on is broken down by mode (road, rail, water, air), with road 
transport further disaggregated into passenger cars, buses, motorcycles, light-duty vehicles, and trucks. 
This level of detail is essen�al given the diversity of policy measures affec�ng the sector, including 
electrifica�on of passenger cars, efficiency standards for heavy-duty vehicles, and modal shi� 
strategies. 

Interna�onal avia�on is reported separately to ensure consistency with energy balances and emissions 
accoun�ng conven�ons. This dis�nc�on is par�cularly important because interna�onal avia�on is o�en 
treated differently in na�onal inventories and climate targets. By explicitly separa�ng it, the template 
enhances transparency and prevents distor�ons in trend analysis. 

Where available, further differen�a�on by fuel type (e.g. electricity, liquid fuels, biofuels) can be 
included to capture electrifica�on dynamics and fuel switching, although the minimum requirement 
focuses on mode-based disaggrega�on. 

In the industry sector, total final energy use is complemented, where possible, by a breakdown into 
energy-intensive subsectors such as iron and steel, cement, chemicals, or other major industrial 
branches. This level of detail allows for assessment of structural transforma�on and industrial 
decarbonisa�on dynamics. 

Energy-intensive industries are par�cularly relevant because they account for a dispropor�onate share 
of industrial energy demand and emissions. Disaggrega�ng these subsectors enables analysis of: 

• Changes in produc�on volumes versus efficiency improvements; 

• Electrifica�on and hydrogen uptake; 

• Structural shi�s in industrial composi�on; 

• The impact of specific decarbonisa�on technologies (e.g. CCS, alterna�ve fuels). 

If detailed physical subsector data are not available, the template allows for repor�ng at a more 
aggregated level, while clearly documen�ng data limita�ons. 

For households and services, total final energy consump�on is collected, with addi�onal breakdowns 
by end-use or subsector where available. In the residen�al sector, this may include hea�ng, cooling, 
domes�c hot water, cooking, and appliances. In the services sector, disaggrega�on may follow building 
categories or economic subsectors. 

Such differen�a�on supports analysis of building-related energy demand, electrifica�on of hea�ng 
systems, deployment of heat pumps, and efficiency improvements in appliances and equipment. It also 
allows for linking energy consump�on trends to building stock characteris�cs and renova�on rates, 
where such data are available. 
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2.2.4 Emphasis on Sectoral Ac�vity Data 
A central contribu�on of Task T5.1 is the systema�c integra�on of sectoral ac�vity data alongside 
energy consump�on figures. While energy projec�ons provide informa�on on expected demand levels, 
they do not explain the underlying drivers of change. Ac�vity indicators represent the structural 
determinants of energy demand and are therefore indispensable for modelling, consistency checks, 
and policy evalua�on. 

By explicitly linking energy consump�on with its corresponding demand drivers, projected trends can 
be interpreted in terms of changes in economic output, mobility demand, building stock evolu�on, or 
demographic development. This structural perspec�ve is essen�al for dis�nguishing between: 

• Growth in ac�vity levels (e.g. increased transport demand or higher industrial output); 

• Changes in sectoral structure (e.g. modal shi� in transport or shi�s in industrial composi�on); 

• Improvements in energy intensity (e.g. efficiency gains, electrifica�on, or fuel switching). 

• Transport Sector 

In the transport sector, ac�vity data include vehicle stock (thousand units), passenger transport 
demand (passenger-kilometres), freight transport ac�vity (tonne-kilometres), and, where available, 
vehicle-kilometres travelled. These indicators are collected with modal breakdowns (road, rail, air, 
water) and further disaggrega�on within road transport where possible. 

Linking these variables to energy consump�on enables calcula�on of implied energy intensi�es (e.g. 
energy per passenger-kilometre or per tonne-kilometre). This facilitates valida�on of projec�on 
consistency and assessment of assump�ons related to modal shi�, fleet electrifica�on, vehicle 
efficiency improvements, and mobility paterns. 

• Industry Sector 

In the industry sector, ac�vity indicators include physical produc�on volumes (e.g. tonnes of steel, 
cement, chemicals) or, where necessary, value added and produc�on indices. The use of physical 
output data is par�cularly important in energy-intensive industries, where changes in produc�on 
volumes can strongly influence total energy demand. 

The integra�on of ac�vity data enables differen�a�on between structural change and efficiency 
improvements. A decline in industrial energy use may result from reduced output, technological 
efficiency gains, fuel switching, or a shi� toward less energy-intensive subsectors. Without ac�vity data, 
such dis�nc�ons would not be analy�cally possible. The template therefore supports assessment of 
sectoral energy intensity trends and the structural drivers underlying projected decarbonisa�on 
pathways. 

• Households Sector 

For households, ac�vity variables include popula�on, number of households, and residen�al floor area. 
In some cases, addi�onal indicators such as dwelling types, renova�on rates, or hea�ng degree days 
are available. These variables are crucial for interpre�ng residen�al energy demand, as total 
consump�on is strongly influenced by demographic and structural developments. 

Combining energy use with floor area or household numbers allows calcula�on of energy consump�on 
per dwelling or per square metre. This provides insight into the effec�veness of renova�on 
programmes, hea�ng system electrifica�on, and improvements in building energy performance. 

• Services Sector 

In the services sector, ac�vity data may include commercial floor area, employment levels, or sectoral 
value added. These indicators capture the scale and structure of ter�ary ac�vity and allow calcula�on 
of energy use per unit of economic output or per square metre of commercial space. 
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Pairing these variables with energy consump�on enables assessment of energy intensity trends and 
structural developments within the sector. It also helps iden�fy broader dynamics such as digitalisa�on, 
changes in service provision, and shi�s toward more or less energy-intensive ac�vi�es. 

The Official or well-establish data or repor�ng integra�on of ac�vity data significantly strengthens the 
analy�cal robustness of the dataset. It enables decomposi�on of projected energy demand into 
ac�vity, structural, and intensity effects, enhances transparency of NECP assump�ons, and provides a 
solid founda�on for subsequent modelling and policy assessment tasks. By embedding structural 
drivers directly into the data framework, Task T5.1 ensures that sectoral projec�ons can be interpreted, 
validated, and compared on a consistent and analy�cally rigorous basis. 

The table below presents a compara�ve overview of the sectoral ac�vity indicators reported by the 
assessed Member States, based on the harmonised data collec�on template developed under Task 
T5.1 and applied in Task T5.2. Only ac�vity variables explicitly reported by each country are included, 
ensuring a transparent representa�on of data availability. 

The purpose of this comparison is to evaluate the extent to which structural drivers are systema�cally 
incorporated into na�onal datasets used for energy efficiency assessment and projec�on development. 
As ac�vity indicators form the analy�cal basis for ODEX-based decomposi�on and for dis�nguishing 
between ac�vity, structural, and intensity effects, their availability directly influences the robustness 
and comparability of reported efficiency improvements. 

By focusing exclusively on reported ac�vity data, the table highlights cross-country differences in 
sectoral coverage, level of disaggrega�on, and reliance on physical, demographic, or economic 
indicators. These differences have important implica�ons for the methodological consistency of 
monitoring approaches and for the reliability of ex-ante energy efficiency projec�ons under the Energy 
Efficiency Direc�ve framework. 
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Table 2: Cross-Country Comparison of Reported Sectoral Activity Indicators 
Sector Slovenia – Ac�vity Data Reported Croa�a – Ac�vity Data Reported Lithuania – Ac�vity Data 

Reported 
Belgium – Ac�vity Data 
Reported 

Greece – 
Ac�vity 
Data 
Reported 

Industry Produc�on index (manufacturing & 
subsectors); Physical produc�on 
volumes (steel, paper, pulp, clinker); 
Value added 
(industry/manufacturing) 

Industrial produc�on index 
(total/manufacturing); Value 
added (industry/manufacturing) 

Industrial produc�on index 
(total/manufacturing); Value 
added 
(industry/manufacturing) 

Industrial produc�on index 
(manufacturing); Value added 
(industry/manufacturing) 

GDP only 

Transport Vehicle stock (cars – gasoline/diesel, 
buses, trucks, light vehicles, 
motorcycles); Passenger transport 
(pkm by mode); Freight transport 
(tkm by mode); Vehicle-kilometres 
(cars, buses, trucks & light vehicles); 
Air transport 
(domes�c/interna�onal) 

Vehicle stock (passenger cars, 
buses, trucks, light-duty vehicles, 
motorcycles); Passenger 
transport (pkm by mode); Freight 
transport (tkm by mode); Air 
transport 
(domes�c/interna�onal) 

Vehicle stock (by vehicle type); 
Passenger transport (pkm by 
mode); Freight transport (tkm 
by mode); Air transport 
(domes�c/interna�onal) 

Vehicle stock (by vehicle type); 
Passenger transport (pkm by 
mode); Freight transport (tkm 
by mode); Air transport 
(domes�c/interna�onal) 

GDP only 

Households Occupied dwellings; Residen�al 
floor area; Popula�on in private 
households; Degree days 
(actual/reference); Specific 
appliance consump�on 
(refrigerators, freezers, washing 
machines, dishwashers, TVs, dryers) 

Number of dwellings; Residen�al 
floor area; 
Popula�on/households; Degree 
days (actual/reference) 

Number of dwellings; 
Residen�al floor area; 
Popula�on/households; 
Degree days (actual/reference) 

Number of dwellings; 
Residen�al floor area; 
Popula�on/households; 
Degree days (actual/reference) 

Popula�on; 
Number of 
households 

Services Services sector employment 
(number of persons) 

Services sector employment 
(number of persons) 

Services sector employment 
(number of persons) 

Services sector employment 
(number of persons) 

GDP only 
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2.2.5 Data Sources, Units, and Documenta�on 
Under Task T5.1, special aten�on was given to transparency, traceability, and methodological clarity. 
Given the diversity of na�onal repor�ng prac�ces and modelling approaches, it was essen�al to ensure 
that all collected data could be clearly atributed, interpreted, and verified. The credibility and 
analy�cal robustness of the dataset depend not only on the numerical values reported, but also on the 
transparency of their origin and methodological background. 

Each data entry in the template is therefore accompanied by: 

• A clear unit specifica�on; and 

• A documented data source. 

Units are harmonised across sectors and countries to ensure consistency and comparability. Energy 
consump�on is typically reported in Mtoe or equivalent units aligned with na�onal energy balances. 
Ac�vity indicators are reported in physically meaningful units, such as passenger-kilometres, tonne-
kilometres, tonnes of output, square metres of floor area, or number of vehicles. The consistent use of 
standardised units facilitates the calcula�on of energy intensi�es and prevents misinterpreta�on 
arising from implicit unit conversions. 

In addi�on to numerical values, each entry requires explicit iden�fica�on of its source. Data sources 
include official NECP documents, annexes and suppor�ng modelling documenta�on, na�onal energy 
balances, na�onal sta�s�cal offices, transport authori�es, and sectoral reports. Where available, 
references to specific tables, figures, or datasets are recorded to improve traceability. 

In cases where projec�ons are derived from modelling assump�ons rather than directly published 
figures, this is clearly indicated. If values are calculated, interpolated, or es�mated based on available 
informa�on, the methodological approach is documented to the extent possible. This ensures that 
users of the dataset understand whether data represent officially reported figures, modelling outputs, 
or derived es�mates. 

Such documenta�on serves several purposes. First, it enhances transparency by making the origin of 
each data point explicit. Second, it allows verifica�on and cross-checking of values against original 
sources. Third, it supports reproducibility, as subsequent analy�cal work can retrace assump�ons and, 
if necessary, update values when revised NECPs or sta�s�cal releases become available. 

Standardised units and explicit documenta�on are therefore not merely administra�ve features of the 
template; they are central elements of its methodological design. Together, they ensure comparability 
across countries, strengthen confidence in the dataset, and provide a reliable empirical basis for 
modelling, scenario analysis, and policy evalua�on conducted in subsequent tasks. 

2.2.6 Quality Assurance and Consistency Checks 
The template developed under Task T5.1 facilitates mul�ple layers of valida�on in order to ensure the 
reliability, internal coherence, and analy�cal robustness of the collected dataset. Given that the data 
are derived from different na�onal sources, modelling frameworks, and repor�ng formats, systema�c 
quality assurance is essen�al to guarantee comparability and prevent misinterpreta�on. 

A first level of valida�on concerns internal numerical consistency. Subsector values are checked to 
ensure that they sum to reported sector totals wherever disaggrega�on is provided. Any discrepancies 
between aggregated and disaggregated values are flagged and clarified, either through correc�on or 
through explicit documenta�on of methodological differences in na�onal repor�ng. This basic 
consistency check ensures structural integrity of the dataset. 

A second level of valida�on examines the rela�onship between energy consump�on and ac�vity 
growth. Because the template systema�cally collects ac�vity indicators alongside energy data, it is 
possible to calculate implied energy intensi�es (e.g. energy per passenger-kilometre, per tonne of 
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industrial output, or per square metre of floor area). These implied intensi�es are assessed for 
plausibility over �me. Sharp improvements or deteriora�ons in energy intensity are scru�nised to 
determine whether they reflect documented policy measures, technological shi�s, or structural 
transforma�on, or whether they indicate inconsistencies in the underlying data. 

A further quality check focuses on the iden�fica�on of discon�nui�es between historical and projected 
values. Since historical data (2020 and 2022) are based on observed sta�s�cs and projec�on data (from 
2025 onwards) are derived from NECP scenarios, breaks in trends may occur. While structural breaks 
may reflect genuine policy-driven transi�ons, abrupt and unexplained changes o�en reveal differences 
in accoun�ng methods, scenario baselines, or modelling assump�ons. The template structure makes 
such breaks visible and supports further inves�ga�on. 

Cross-referencing projec�ons with macroeconomic and demographic assump�ons represents another 
important valida�on layer. Energy demand developments are examined in light of projected GDP 
growth, popula�on trends, industrial output evolu�on, and transport demand changes. 
Inconsistencies—such as declining ac�vity combined with rapidly increasing energy consump�on, or 
vice versa are flagged for review. This cross-sectoral perspec�ve strengthens the overall coherence of 
the dataset. 

Par�cular aten�on is paid to the transi�on between the last sta�s�cal year (2022) and the first 
projec�on year (2025). This period represents the interface between observed data and model-based 
scenarios. Abrupt changes at this boundary may signal recalibra�on of modelling frameworks, revised 
accoun�ng conven�ons, or implicit assump�ons not clearly documented in NECPs. Careful examina�on 
of this transi�on helps ensure that projected trends are analy�cally defensible and not artefacts of 
methodological discon�nui�es. 

The presence of ac�vity indicators significantly enhances the robustness of the quality assurance 
process. By enabling the calcula�on of implied intensi�es and structural ra�os, the dataset allows 
unrealis�c trends to be detected at an early stage. This structural valida�on goes beyond simple 
numerical checks and ensures that energy projec�ons remain consistent with physical, economic, and 
demographic developments. 

2.2.7 Contribu�on of Task T5.1 to the Overall Analy�cal Framework 
By developing a harmonised data collec�on template, Task T5.1 – Establishment of the data 
framework: iden�fica�on of relevant sources and methodology alignment created the structured 
empirical founda�on for subsequent modelling and analy�cal work within WP5. Rather than relying 
solely on aggregate NECP projec�ons, Task T5.1 introduced a consistent framework linking projected 
energy demand to explicit structural and ac�vity-based drivers, thereby improving interpretability, 
transparency, and analy�cal depth. 

The integra�on of sectoral ac�vity indicators ensures that energy projec�ons are understood as 
outcomes of defined assump�ons regarding economic growth, mobility demand, industrial produc�on, 
building stock evolu�on, and demographic change. This structural anchoring enhances the credibility 
of scenario analysis and strengthens the evalua�on of decarbonisa�on pathways. 

The dataset produced under Task T5.1 supports several core analy�cal func�ons within WP5. It enables 
calibra�on and valida�on of sectoral demand models by providing harmonised historical baselines and 
comparable projec�on benchmarks. The availability of ac�vity indicators allows modelling not only 
against total energy consump�on but also against underlying drivers such as passenger-kilometres, 
industrial output, and floor area. 

The structured dataset also enables decomposi�on of projected energy demand into ac�vity, 
structural, and intensity effects, clarifying whether reduc�ons stem from efficiency improvements, 
electrifica�on, structural transforma�on, or changes in demand levels. In addi�on, the harmonised 
format facilitates cross-country comparison of structural assump�ons, including modal shi� 
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trajectories, industrial transforma�on rates, electrifica�on pathways, and renova�on dynamics. This 
compara�ve dimension strengthens the analy�cal coherence of WP5 and supports iden�fica�on of 
methodological gaps or inconsistencies. 

By linking energy projec�ons to their underlying drivers, Task T5.1 also supports evalua�on of policy 
ambi�on and internal consistency within NECP frameworks. Projected efficiency gains can be assessed 
against declared measures and targets, allowing iden�fica�on of poten�al misalignments between 
strategic objec�ves and quan�fied outcomes. 

Through this structured and harmonised approach, Task T5.1 transforms heterogeneous na�onal 
projec�on data into a coherent, comparable, and model-ready dataset. It thus provides the empirical 
backbone for evidence-based scenario analysis and policy evalua�on across the broader WP5 
framework  
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3. Proposed methodology for the ex-post and ex-
ante assessment of energy efficiency policies 
with ODEX 

This chapter presents the methodological founda�on used to evaluate historical and projected energy 
efficiency developments within the scope of this study. The objec�ve is to establish a transparent, 
harmonised, and policy-relevant framework capable of assessing both past performance (ex-post) and 
an�cipated future impacts (ex-ante) of energy efficiency measures in a consistent manner across 
sectors and countries. The methodological approach applied here builds directly on the data 
framework and alignment work carried out under Task T5.1 – Establishment of the data framework: 
iden�fica�on of relevant sources and methodology alignment, which provided the structured and 
harmonised dataset necessary for consistent cross-country applica�on. 

Monitoring energy efficiency progress requires more than observing changes in total energy 
consump�on. Energy demand is influenced by economic growth, structural shi�s, demographic 
developments, and technological improvements. A credible assessment methodology must therefore 
dis�nguish between changes driven by increased ac�vity and those resul�ng from genuine 
improvements in how efficiently energy is used. Without such differen�a�on, reduc�ons in energy use 
may be misinterpreted, and policy impacts may be either overstated or underes�mated. 

To address this challenge, the proposed approach is based on the ODEX methodology developed within 
the ODYSSEE-MURE framework. ODEX provides a sector-specific, ac�vity-based indicator of energy 
efficiency progress that enables the isola�on of intensity improvements from structural effects. By 
linking energy consump�on to measurable ac�vity indicators—systema�cally compiled under Task 
T5.1—the method captures changes in specific energy use and translates them into interpretable 
efficiency indices and energy savings values. This makes it par�cularly suitable for assessing compliance 
with the Energy Efficiency Direc�ve and for analysing the credibility and ambi�on of Na�onal Energy 
and Climate Plans. 

The methodology is applied in a unified manner to both historical sta�s�cal data and forward-looking 
projec�ons. This dual applica�on ensures comparability between ex-post performance and ex-ante 
policy ambi�on, allowing for a structured evalua�on of whether projected savings represent a 
con�nua�on of historical trends, a scaling-up of implementa�on, or a structural shi� in sectoral 
dynamics. 

The following sec�ons first outline the policy relevance and conceptual founda�ons of the ODEX 
framework, then describe the simplified methodological logic adopted in this study. While the 
explana�on provided here focuses on clarity and transparency of approach, the full mathema�cal 
formula�on and technical refinements are documented in the accompanying scien�fic publica�on 
(Pušnik et al., 2025). 

3.1. Significance of ODEX Methodology in EE Policy Assessment 
The ODEX (ODYSSEE Energy Efficiency Index) as presented in Lapillonne (2020) methodology serves as 
a standardized, top-down framework for monitoring and evalua�ng energy efficiency (EE) policies 
within the European Union. In Energy Efficiency Direc�ve (EU) 2018/2002 (European Parliament and 
the Council (2018)) and Direc�ve (EU) 2023/1791 (European Parliament and the Council (2023)) 
s�pulate binding energy-saving obliga�ons for Member States (Ar�cle 4, 5 and Ar�cle 8), no�ng the 
necessity of reliable evalua�on methods to ensure that efficiency measures deliver tangible benefits. 
The subsequent European Green Deal (European Commission (2019)) further emphasizes energy 
efficiency as an essen�al strategy in the drive toward climate neutrality by 2050. By providing 
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harmonized data and transparent benchmarks, the ODEX is recognized within these ini�a�ves for its 
u�lity in verifying whether actual efficiency gains align with policy objec�ves. 

In addi�on, the ODYSSEE-MURE Project established the ODEX as an integral component of a broader 
EU-wide system for policy evalua�on and cross-country comparisons. Through this pla�orm, 
policymakers and stakeholders gain access to in-depth analyses and methodological guidance, ensuring 
that energy-saving achievements can be tracked. As a result, the ODEX serves not only as a diagnos�c 
measure of progress, but also as an instrument for informed decision-making, contribu�ng to the EU’s 
overall endeavour to reduce energy consump�on and greenhouse gas emissions. 

By isola�ng technology-driven efficiency gains from structural or behavioural shi�s, ODEX offers a 
robust measure of genuine improvements across industry, transport, residen�al, and service sectors. 
ODEX measures total observed efficiency improvements and does not directly dis�nguish between 
policy-induced effects and autonomous technological progress, but provides informa�on on total 
aggregated savings. Unlike conven�onal energy intensity indicators (e.g., energy consump�on per unit 
of GDP), ODEX focuses on changes in specific energy consump�on expressed in physical units, thus 
providing a more accurate assessment of energy efficiency advancements (Lapillonne (2020)) as energy 
consump�on is more directly dependent on physical produc�on than economic value. 

A key strength of ODEX lies in its disaggrega�on capability, enabling detailed examina�ons of sub 
sectoral trends (e.g., residen�al hea�ng vs. industrial processes). Addi�onally, the methodology 
dis�nguishes between gross (apparent) and technical efficiency gains, allowing analysts to account for 
non-technical influences on energy use. This dis�nc�on underpins a more nuanced interpreta�on of 
observed changes and the iden�fica�on of genuine technological improvements as reported in 
Lapillonne (2020). 

ODEX also enhances cross-country comparability by harmonizing data and methodologies, thereby 
facilita�ng benchmarking of EE measures among EU member states. Through its mathema�cal 
framework, the index can be converted into aggregated energy savings, suppor�ng monitoring 
obliga�ons under direc�ves such as the Energy Efficiency Direc�ve (EED). As a result, ODEX provides 
policymakers with a reliable tool for ex-post evalua�on, strategic planning, and ensuring alignment with 
broader EU decarboniza�on objec�ves. 

3.2. Methodological Framework for Energy Efficiency Assessment 
This sec�on presents the methodological approach used to assess energy efficiency improvements and 
projected energy savings. The explana�on is inten�onally provided in simplified terms to clarify the 
overall logic of the approach. The detailed technical formula�on, including equa�ons and 
methodological refinements, is presented in the scien�fic paper (Pušnik et al., 2025) (available at: 
htps://link.springer.com/ar�cle/10.1007/s12053-025-10399-x) and should be consulted for a 
comprehensive descrip�on of the analy�cal procedures. 

3.2.1 General Approach 
The assessment is based on the ODEX methodology, a sectoral energy efficiency indicator developed 
within the ODYSSEE-MURE framework and widely applied across the European Union for monitoring 
energy efficiency progress. The method is designed to evaluate how efficiently energy is used in the 
main final energy consump�on sectors: industry, transport, households, and services. By focusing on 
sector-specific developments, the approach provides a structured and comparable way of tracking 
efficiency improvements over �me. 

Rather than examining total energy consump�on alone, the approach links energy use to sectoral 
ac�vity levels. This dis�nc�on is essen�al because energy consump�on can change for two 
fundamentally different reasons. It may increase or decrease due to changes in ac�vity, such as higher 
industrial produc�on, growing mobility demand, popula�on growth, or expansion of building floor 

https://link.springer.com/article/10.1007/s12053-025-10399-x
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area. Alterna�vely, energy consump�on may change because technologies become more efficient, 
opera�onal prac�ces improve, or behavioural paterns shi� toward lower energy use. The ODEX 
methodology separates these effects by rela�ng energy consump�on to measurable ac�vity indicators, 
thereby isola�ng the efficiency component from structural or economic drivers. 

This linkage between energy use and ac�vity makes it possible to assess efficiency progress in a more 
meaningful way than through aggregate indicators such as energy per unit of GDP. While macro-level 
indicators can reflect economic restructuring or sectoral shi�s, they do not necessarily capture 
improvements in how efficiently energy is used within specific ac�vi�es. By contrast, ODEX focuses on 
specific energy use—for example, energy per unit of industrial output, per passenger-kilometre in 
transport, or per square metre of heated floor area in buildings—thus providing a more direct measure 
of technical and opera�onal efficiency. 

In simple terms, the method answers the ques�on: are we using energy more efficiently, or are 
observed changes in consump�on mainly the result of structural or economic developments? By 
dis�nguishing between these effects, the methodology supports a clearer understanding of past 
performance and future expecta�ons in energy efficiency policy. 

3.2.2 Linking Energy Use to Ac�vity 
The core of the methodology consists of calcula�ng specific energy use, which represents the amount 
of energy required per unit of ac�vity. Instead of analysing total consump�on in isola�on, energy 
demand is normalised by an appropriate ac�vity indicator that reflects the underlying driver of demand 
in each sector. Examples include energy used per unit of industrial output, per passenger-kilometre in 
transport, per tonne-kilometre of freight, per square metre of heated floor area in buildings, or per 
dwelling in the residen�al sector. 

This approach transforms raw energy data into intensity indicators. These indicators allow a clearer 
interpreta�on of whether energy is being used more efficiently over �me. If specific energy use 
declines, it indicates that less energy is required to deliver the same level of ac�vity, which is typically 
associated with technological improvements, beter opera�onal prac�ces, or behavioural changes. 
Conversely, if specific energy use increases, it may signal efficiency deteriora�on, structural shi�s within 
subsectors, or data inconsistencies that require further examina�on. 

By observing how these specific energy indicators evolve over �me, it becomes possible to track 
efficiency improvements independently of changes in economic growth, mobility demand, 
demographic developments, or expansion of the building stock. This dis�nc�on is par�cularly 
important when assessing policy impacts, as it allows changes in energy demand to be atributed more 
precisely to efficiency measures rather than to broader macroeconomic trends. 

The required data therefore consist of two main components: sectoral energy consump�on and 
corresponding ac�vity indicators. Energy consump�on data must be sufficiently disaggregated to 
reflect sectoral and, where possible, subsectoral developments. Ac�vity data must be selected carefully 
to ensure that they accurately represent the structural drivers of energy demand within each sector. 

To ensure methodological consistency, these data were collected using a harmonised template. The 
template was designed to standardise repor�ng formats, units, and sectoral defini�ons across 
countries and across �me horizons. Historical sta�s�cal data were combined with forward-looking 
projec�ons derived from na�onal modelling exercises and official planning documents. This integra�on 
of observed and projected data enables both retrospec�ve assessment of efficiency trends and 
forward-looking evalua�on of an�cipated policy impacts. 

3.2.3 Construc�on of the ODEX Index 
Once specific energy indicators are calculated for each subsector, they are aggregated into a composite 
sectoral index. This aggrega�on follows a weighted approach, where each subsector contributes to the 



D 5.1 Analysis and evalua�on of methodologies, EE indicators and 
projec�ons  

 

 
  37 
  

Co-funded by the 
European Union 

overall index propor�onally to its share in total sectoral energy consump�on. In prac�ce, energy-
intensive ac�vi�es have a greater influence on the final index than smaller consumers, ensuring that 
the indicator reflects the real structure of energy demand within the sector. 

The purpose of this weigh�ng system is to ensure representa�veness. For example, improvements in a 
large industrial branch or a dominant transport mode will have a stronger impact on the overall sectoral 
index than changes in smaller subsectors. This approach allows the index to capture the combined 
effect of efficiency changes across diverse ac�vi�es while preserving their rela�ve importance. 

The resul�ng sectoral index is normalised to a chosen base year, which is set to a value of 100. 
Subsequent values indicate rela�ve efficiency changes compared to that base year. If the index declines 
to 95 in a later year, this corresponds to a 5 percent improvement in energy efficiency rela�ve to the 
base year. Conversely, an increase above 100 would indicate a deteriora�on in specific energy use. This 
index format provides a transparent and intui�ve way to interpret efficiency trends and enables 
consistent comparison across sectors and over �me. 

In addi�on to sector-level indices, the methodology allows for the calcula�on of an aggregate economy-
wide index, combining the four main demand sectors. This broader indicator provides a summary view 
of overall energy efficiency developments while remaining grounded in sector-specific calcula�ons. 

To reduce the influence of short-term fluctua�ons, such as clima�c variability, temporary economic 
shocks, or sta�s�cal irregulari�es, a smoothing procedure is applied. Typically, this involves using a 
moving average approach, which dampens abrupt year-to-year varia�ons that do not reflect structural 
efficiency changes. By doing so, the indicator beter captures long-term technological progress and 
sustained behavioural shi�s rather than transient anomalies. 

Through this structured aggrega�on and normalisa�on process, the ODEX index provides a robust and 
policy-relevant measure of energy efficiency progress. 

3.2.4 Es�ma�on of Energy Savings 
The ODEX index can be translated into energy savings, thereby conver�ng rela�ve efficiency 
improvements into absolute energy quan��es. In prac�cal terms, energy savings represent the volume 
of energy that would have been consumed if efficiency levels had remained unchanged compared to 
the previous year. When the ODEX index declines, this reduc�on reflects an improvement in specific 
energy use, which can be expressed as avoided energy consump�on. 

This transforma�on from an index value to energy savings makes the results more tangible and policy-
relevant. While percentage improvements provide informa�on about the direc�on and magnitude of 
efficiency trends, expressing savings in physical units (such as ktoe or Mtoe) allows for direct 
comparison with energy balances, policy targets, and na�onal energy planning figures. 

The calcula�on follows a top-down logic. Changes in the ODEX index are applied to the observed or 
projected sectoral energy consump�on in order to determine how much energy has been saved due 
to efficiency improvements. In this way, the method maintains consistency between intensity indicators 
and aggregate consump�on levels. 

The analysis includes both ex-post and ex-ante components. The ex-post assessment evaluates 
historical energy savings based on observed sta�s�cal data. This provides insight into how past policies, 
technological progress, and behavioural changes have contributed to actual efficiency gains. 

The ex-ante assessment es�mates future savings using projected energy consump�on and ac�vity data 
up to 2030, 2040, and 2050. These projec�ons are derived from na�onal modelling exercises and 
planning assump�ons. By applying the same methodological framework to future data, it becomes 
possible to assess the expected impact of planned policies and structural changes. 
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This dual perspec�ve enables a structured comparison between past performance and an�cipated 
policy ambi�on. It allows policymakers and analysts to evaluate whether projected efficiency 
improvements are consistent with historical trends, aligned with strategic targets, or indica�ve of an 
accelera�on or slowdown in energy efficiency progress. 

3.2.5 Use of Technical ODEX 
When combining historical observa�ons with forward-looking projec�ons, methodological 
inconsistencies can arise. These may stem from differences in baseline years, revisions of sta�s�cal 
data, varia�ons in modelling assump�ons, or structural breaks between observed data and projected 
values. As a result, specific energy consump�on may occasionally increase between two consecu�ve 
years, even when no real deteriora�on in technical efficiency has occurred. Such increases can 
ar�ficially produce nega�ve energy savings values, which may distort the interpreta�on of results. 

To address this issue, a technical version of the ODEX indicator is applied. The technical ODEX focuses 
exclusively on underlying efficiency improvements and filters out increases in specific consump�on that 
are not atributable to genuine efficiency decline. In prac�cal terms, when specific energy use rises 
between two years due to temporary fluctua�ons, structural adjustments, or data inconsistencies, the 
methodology prevents this increase from being interpreted as nega�ve technical progress. 

This adjustment improves the robustness of the results, par�cularly when assessing long-term trends 
and future projec�ons. It ensures that the calculated energy savings reflect structural and technological 
improvements rather than short-term anomalies or modelling artefacts. By stabilising the index in this 
way, the technical ODEX provides a more reliable representa�on of technical efficiency progress and 
enhances the comparability between ex-post observa�ons and ex-ante projec�ons. 

The use of the technical ODEX is especially important in forward-looking analyses, where projec�ons 
may involve discrete changes in assump�ons, sectoral defini�ons, or ac�vity growth paterns. By 
neutralising unrealis�c reversals in efficiency trends, the approach maintains analy�cal consistency and 
strengthens the credibility of the es�mated energy savings. 

3.2.6 Analy�cal Value of the Method 
The principal strength of this methodology lies in its capacity to dis�nguish genuine efficiency 
improvements from changes driven by structural or ac�vity-related factors. In many conven�onal 
analyses, reduc�ons in overall energy intensity—such as energy consump�on per unit of GDP—are 
interpreted as evidence of improved efficiency. However, such aggregate indicators o�en reflect 
broader economic transforma�ons, including shi�s from energy-intensive industries toward services, 
changes in trade paterns, or varia�ons in economic growth rates. They do not necessarily indicate that 
technologies have become more efficient or that energy is being used more effec�vely within specific 
ac�vi�es. 

By contrast, the ODEX framework is grounded in physical and sector-specific indicators that directly link 
energy use to measurable ac�vi�es. This makes it par�cularly well suited for policy evalua�on, as it 
allows analysts to assess whether implemented measures are delivering tangible improvements in 
energy performance. The method also enables the decomposi�on of energy demand trends into 
ac�vity, structural, and intensity effects, thereby providing a clearer understanding of the underlying 
drivers of change. 

Another important advantage of the approach is its transparency. The calcula�on is based on clearly 
defined ac�vity indicators, explicit weigh�ng structures, and standardised procedures. This improves 
reproducibility and facilitates communica�on of results to policymakers and stakeholders. Because the 
methodology operates at the subsector level before aggrega�on, it also allows for targeted analysis of 
specific branches or end uses, which is par�cularly relevant when evalua�ng sector-specific measures. 
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At the same �me, the framework is sufficiently flexible to accommodate differences in na�onal data 
availability and modelling structures. Countries may vary in the level of disaggrega�on, sta�s�cal detail, 
or modelling sophis�ca�on. While such differences can influence the precision of results, the use of a 
harmonised methodological structure ensures that assump�ons, limita�ons, and data gaps remain 
transparent and analy�cally traceable. This enhances comparability while acknowledging prac�cal 
constraints. 

The methodology provides a coherent and policy-relevant framework for evalua�ng both historical 
energy efficiency performance and an�cipated future developments. It supports evidence-based 
assessment of energy and climate strategies by linking measurable efficiency improvements to sectoral 
dynamics.  
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4. Analysis of Methodologies, Indicators and 
Projec�ons in Pilot Member States 

4.1. Overview of Na�onal Methodological Approaches 
This chapter provides a structured overview of the na�onal methodological approaches applied by the 
assessed Member States—Austria, Slovenia, Lithuania, Croa�a, Greece, Czech Republic, Belgium and 
Portugal—to project, calculate, monitor and report energy efficiency improvements. The analysis 
reflects how countries opera�onalise the requirements of the Energy Efficiency Direc�ve (EED), in 
par�cular Ar�cles 4 and 8, within their Na�onal Energy and Climate Plans (NECPs) and na�onal 
repor�ng systems. 

The assessment was carried out under Task T5.2 – Analysis and evalua�on of methodologies, EE 
indicators and projec�ons for assessing the impacts of EE policies and measures in pilot MSs, and 
directly contributes to the achievement of Milestone MS10 – Analysis and evalua�on of 
methodologies, EE indicators and projec�ons for assessing the impacts of EE policies and measures 
in pilot MSs. It builds upon the founda�ons established in Task T5.1 – Establishment of the data 
framework: iden�fica�on of relevant sources and methodology alignment. Under Task T5.1, a 
harmonised data collec�on template was developed to compile sectoral energy consump�on data, 
ac�vity indicators, and projec�on informa�on from key sources such as NECPs, NECP Progress Reports, 
Eurostat, ODYSSEE, and JRC-IDEES. This task ensured data consistency, standardised units of 
measurement, and alignment of sectoral defini�ons, thereby crea�ng a structured and transparent 
analy�cal basis for cross-country comparison. 

Building on this framework, Task T5.2 extended the work from data prepara�on to methodological 
analysis, the results of which are presented in Chapter 5 of this deliverable and formally consolidated 
under Milestone MS10. The template developed in T5.1 was adapted and circulated to the par�cipa�ng 
Member States to gather detailed informa�on on na�onal modelling approaches, monitoring systems, 
energy efficiency indicators, baseline defini�ons, and projec�on methodologies. This structured 
collec�on process enabled a systema�c evalua�on of how energy efficiency impacts are quan�fied ex-
post and projected ex-ante across countries. The combined implementa�on of Tasks T5.1 and T5.2 
ensured that the assessment is grounded in harmonised data structures while allowing a 
comprehensive review of methodological diversity. 

Methodologically, the analysis is anchored in the ODEX (Energy Efficiency Index) framework. While 
ODEX is tradi�onally used for monitoring historical energy efficiency progress, within Task T5.2 it was 
also applied for the ex-ante assessment of projected energy policy impacts. By linking energy 
consump�on to sectoral ac�vity drivers—systema�cally collected under Task T5.1—the ODEX-based 
approach enables decomposi�on of energy demand trends into ac�vity, structural, and efficiency 
effects. This makes it possible to isolate underlying efficiency improvements embedded in na�onal 
projec�ons and to assess the credibility of reported savings under Ar�cles 4 and 8 of the EED. 

Although all assessed countries operate within the same EU regulatory framework, substan�al 
differences emerge in modelling architecture, degree of methodological standardisa�on, ins�tu�onal 
coordina�on, and integra�on of data sources. Varia�ons are par�cularly evident in baseline defini�ons, 
treatment of ac�vity drivers, calcula�on of cumula�ve savings, and the way policy measures are 
embedded in projec�on models. These methodological divergences influence the transparency, 
robustness, and comparability of reported savings and projected efficiency trajectories. 

By combining the harmonised data framework developed under Task T5.1 with the structured 
methodological review carried out in Task T5.2—and formalised through Milestone MS10—this 
chapter provides a coherent and comparable analy�cal assessment. The following sec�ons summarise 
the current state of monitoring methodologies, indicators used for energy efficiency assessment, and 
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projec�on approaches in the assessed Member States, highligh�ng both areas of convergence and 
structural differences that have implica�ons for EU-level monitoring and policy evalua�on. 

4.2. Ex-ante Methodologies: Projec�on and Scenario Frameworks 
All assessed Member States develop energy efficiency projec�ons within the framework of their 
Na�onal Energy and Climate Plans (NECPs), structured around scenarios with exis�ng measures (WEM) 
and with addi�onal measures (WAM). These scenarios form the analy�cal backbone for assessing 
compliance with Ar�cle 4 of the Energy Efficiency Direc�ve (EED) and are embedded within broader 
energy, climate and decarbonisa�on modelling exercises. In prac�ce, energy efficiency improvements 
are modelled as part of integrated energy system transforma�ons rather than as isolated policy effects. 

A number of Member States rely on integrated op�misa�on-based energy system models. Greece, the 
Czech Republic, and Portugal, as well as the Walloon region in Belgium, use TIMES-based modelling 
frameworks. These models represent the en�re energy system across supply and demand sectors and 
simulate technology choices over long-�me horizons, typically up to 2040 or 2050. The op�misa�on 
structure allows the model to iden�fy cost-op�mal combina�ons of technologies under policy 
constraints such as energy efficiency targets, renewable energy shares or emission reduc�on pathways. 
Within this framework, energy efficiency improvements are reflected through changes in building 
renova�on rates, uptake of high-efficiency industrial equipment, electrifica�on of transport, heat pump 
deployment, and shi�s in fuel use. The endogenous representa�on of technology choice enhances 
internal consistency between energy demand reduc�on, electrifica�on and renewable deployment. 
Because efficiency is embedded within broader system op�misa�on, isola�ng the direct impact of 
individual efficiency measures can be analy�cally challenging. 

Croa�a applies the LEAP modelling framework using a botom-up end-use approach. In this structure, 
projec�ons begin with es�ma�ng future useful energy demand by sector and subsector, based on 
ac�vity indicators such as popula�on growth, industrial produc�on, floor area or transport demand. 
Final energy consump�on is then derived by applying technology efficiency assump�ons and projected 
fuel shares. Policy measures are incorporated as changes in technology efficiency, penetra�on rates or 
fuel switching parameters. The resul�ng final energy projec�ons are subsequently linked to supply-side 
modelling tools to ensure coherence with primary energy consump�on and energy system constraints. 
This sequen�al structure allows for transparent representa�on of sectoral efficiency assump�ons but 
requires careful calibra�on to ensure consistency between demand and supply modules. 

Lithuania currently uses a comprehensive Excel-based na�onal energy model for NECP projec�ons. The 
modelling framework combines macroeconomic drivers, sectoral ac�vity projec�ons and policy-
specific assump�ons to es�mate future energy consump�on and savings. While the Excel-based system 
allows flexibility and transparency, the country has iden�fied the need to transi�on toward more 
advanced tools such as MESSAGE and MAED to enhance scenario robustness and cross-sector 
consistency. At present, detailed modelling efforts are most advanced in the transport sector, where 
alterna�ve modelling tools are being tested and calibrated against the main projec�on framework. 

Slovenia combines energy system op�misa�on and sectoral demand modelling using reference energy 
system models. Its projec�ons integrate macroeconomic assump�ons, demographic trends, energy 
price trajectories and EU policy constraints within WEM and WAM scenarios. Buildings and transport 
play a central role in projected savings trajectories, with modelling assump�ons focusing on renova�on 
dynamics, electrifica�on of passenger transport and improvements in industrial energy intensity. The 
modelling framework ensures alignment between efficiency assump�ons and overall energy balance 
projec�ons. 

In Belgium, projec�ons are developed at both federal and regional levels. Federal long-term outlooks 
rely on PRIMES-based modelling, while regions such as Flanders and Wallonia use their own simula�on 
tools, including TIMES-Wal in Wallonia and sector-specific building stock models in Flanders. This 
reflects Belgium’s federal governance structure, in which energy and climate competences are largely 
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decentralised. While this allows modelling to reflect regional specifici�es, it also introduces complexity 
in harmonising assump�ons and aggrega�ng results at na�onal level. 

Across all assessed countries, sectoral modelling structures share common features. The buildings 
sector is typically modelled through stock-based approaches that account for building typologies, 
renova�on rates, efficiency standards and technology diffusion (e.g., heat pumps, insula�on measures). 
Industrial projec�ons vary in detail: some countries use technology-explicit representa�ons for major 
industrial processes, while others rely on macro-level energy intensity trends linked to projected output 
growth. Transport modelling is generally less granular. Most countries rely on assump�ons about 
electric vehicle uptake, biofuel shares, fuel taxa�on and modal shi�s rather than fully dynamic fleet-
stock turnover models. As a result, transport efficiency projec�ons are o�en more sensi�ve to assumed 
electrifica�on rates than to detailed vehicle efficiency improvements. 

A common structural feature across Member States is that energy efficiency is embedded within 
broader decarbonisa�on modelling rather than treated as a stand-alone analy�cal block. This 
integrated approach strengthens overall system coherence, ensuring consistency between demand 
reduc�on, renewable energy expansion and greenhouse gas mi�ga�on pathways. It also complicates 
the analy�cal separa�on of efficiency-driven savings from structural changes such as electrifica�on, 
fuel switching or economic transforma�on. Consequently, while ex-ante projec�ons provide internally 
consistent energy system pathways, atribu�ng projected reduc�ons exclusively to energy efficiency 
policies requires careful interpreta�on. 

4.3. Ex-post Methodologies: Calcula�on of Achieved Energy Savings 
Ex-post methodologies across the assessed Member States are primarily shaped by the requirements 
of Ar�cle 8 of the Energy Efficiency Direc�ve (EED), which obliges countries to quan�fy and report 
cumula�ve end-use energy savings from policy measures. As a result, all countries apply botom-up 
approaches to calculate policy-driven savings at measure level. Nonetheless, the degree of 
formalisa�on, standardisa�on and digitalisa�on of these methodologies varies considerably. 

A common structural feature is that savings are calculated at the level of individual measures or 
projects and subsequently aggregated to sectoral and na�onal totals. This botom-up logic contrasts 
with ex-ante modelling and places strong emphasis on measurement, verifica�on and documenta�on. 

Croa�a represents one of the most formalised systems. It operates under a legally prescribed na�onal 
catalogue of monitoring, measurement and verifica�on (M&V) methods. This catalogue contains 
calcula�on formulae, default parameters and standardised values for typical energy efficiency 
measures. Savings from both the Energy Efficiency Obliga�on Scheme (EEOS) and alterna�ve measures 
are entered into a dedicated na�onal IT pla�orm (SMIV). The pla�orm supports measure atribu�on 
by sector, verifies compliance with technical eligibility criteria, and reduces the risk of double coun�ng 
through centralised tracking. This structured approach enhances traceability and consistency across 
repor�ng cycles. 

In Greece, botom-up equa�ons developed by the na�onal energy agency are used to quan�fy 
delivered energy savings under both the EEOS and alterna�ve policy measures. Savings are atributed 
to sectors based on end-use consump�on and monitored within the NECP implementa�on framework. 
While the methodology is structured, verifica�on relies primarily on administra�ve and sta�s�cal data 
rather than a fully centralised digital pla�orm comparable to Croa�a’s system. 

Lithuania combines several approaches depending on the type of measure. Engineering calcula�ons 
are widely applied for investment and renova�on programmes. In the buildings sector, Energy 
Performance Cer�ficates (EPCs) are used to es�mate savings per square metre before and a�er 
renova�on. Where feasible, metered savings based on pre- and post-interven�on consump�on data 
are used and adjusted for weather condi�ons. The Lithuanian Energy Agency conducts quality control, 
including independent checks and alignment with EU methodological guidance. Although 
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methodologies are well defined, they are implemented across mul�ple administra�ve databases rather 
than through a single unified digital tracking system. 

Slovenia applies a na�onal catalogue of deemed savings values complemented by engineering 
calcula�ons for specific measures. Botom-up results are reconciled with macro-level indicators such 
as ODEX and na�onal energy balance data to ensure consistency between reported savings and 
observed energy trends. This hybrid approach strengthens credibility, although the reconcilia�on 
process requires careful methodological alignment between botom-up and top-down datasets. 

Portugal relies strongly on sector-specific monitoring systems. In the buildings sector, the Energy 
Cer�fica�on System (SCE) provides verified performance data, while the Management System for 
Intensive Energy Consump�on (SGCIE) covers large industrial installa�ons through mandatory audits 
and repor�ng. Project-level monitoring is also conducted for measures supported through na�onal and 
EU funding instruments. By comparison, Portugal does not yet operate a unified cross-sectoral na�onal 
catalogue covering all types of measures. As a result, methodologies differ between sectors, and 
harmonisa�on across measure types remains an iden�fied area for improvement. 

The Czech Republic applies programme-specific methodologies, o�en linked to subsidy schemes. 
Energy savings are typically calculated using building energy performance cer�ficates, energy audits or 
engineering es�mates defined in programme documenta�on. Aggrega�on is carried out at ministerial 
level for na�onal repor�ng under Ar�cle 8. While systems for subsidy tracking are well established, 
methodological fragmenta�on can arise due to differences across programmes and funding 
instruments. 

In Belgium, ex-post calcula�on methodologies are less uniformly documented at na�onal level due to 
the decentralised governance structure. Energy efficiency measures are designed and monitored at 
regional level, and while botom-up approaches are applied, publicly available informa�on on baseline 
defini�ons, deemed savings values and verifica�on procedures remains limited. This fragmenta�on can 
complicate na�onal aggrega�on and transparency. 

In Austria, structured botom-up approaches are used to quan�fy savings under EED obliga�ons, 
supported by established administra�ve procedures and repor�ng mechanisms. Savings are calculated 
in accordance with na�onal guidelines aligned with EU requirements, and repor�ng follows formalised 
processes under na�onal legisla�on. 

Across all assessed countries, ex-post savings are derived using a combina�on of: 

• deemed savings values for standardised technologies; 

• engineering formulae based on technical parameters; 

• metered consump�on comparisons (before/a�er implementa�on); 

• EPC-based performance differen�als in buildings; 

• audit-based verifica�on in industry. 

The robustness of savings tracking depends heavily on three structural factors: the existence of a 
codified na�onal catalogue of calcula�on methods, the degree of digitalisa�on of repor�ng pla�orms, 
and the clarity of verifica�on and quality control procedures. Countries with centralised IT systems and 
legally codified methodologies generally demonstrate stronger traceability and lower risks of double 
coun�ng. In contrast, systems relying on programme-specific methodologies and fragmented 
administra�ve databases may face challenges in harmonisa�on and consistency. 

While all countries comply with the botom-up logic required under Ar�cle 8 EED, the level of 
methodological maturity and integra�on varies significantly, influencing transparency, comparability 
and long-term credibility of reported energy savings. 
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4.4. Baselines, Addi�onality and Double Coun�ng 
The defini�on of baselines and the treatment of addi�onality and double coun�ng are central to the 
credibility of reported energy savings under Ar�cle 8 EED. While all assessed Member States operate 
within the common framework of Annex V of the Direc�ve, prac�cal implementa�on varies in 
structure, transparency and methodological sophis�ca�on. 

Baseline defini�ons differ both conceptually and opera�onally. In Greece and Croa�a, baselines are 
generally linked to the most recent available na�onal energy balance year. This approach ensures 
consistency with official sta�s�cs and na�onal repor�ng but may be less sensi�ve to project-level 
consump�on paterns unless addi�onal adjustments are applied. 

In Lithuania and Portugal, baselines are typically defined at the level of individual measures. They are 
derived from pre-implementa�on consump�on averages or sector-specific historical data. This allows 
for more precise atribu�on of savings to specific interven�ons but requires detailed data collec�on 
and consistent methodological applica�on. 

In the Czech Republic, project-level baselines commonly use a two- or three-year pre-implementa�on 
consump�on average. This helps reduce vola�lity caused by abnormal years (e.g. weather fluctua�ons) 
and strengthens the sta�s�cal robustness of savings es�mates. 

In Slovenia, baselines are aligned with the EED obliga�on period and reference consump�on prior to 
implementa�on of measures. For Ar�cle 8 repor�ng, savings are calculated using na�onally defined 
deemed values and engineering methods, with baselines defined consistently within the framework of 
the na�onal catalogue. Slovenia also reconciles botom-up savings with macro-level indicators such as 
na�onal energy balances and ODEX-type indices, which provides an addi�onal consistency check 
between reported savings and observed energy trends. 

In Belgium, baseline methodologies are less uniformly documented at na�onal level due to the 
decentralised governance structure. Since energy efficiency competences are largely regional, baseline 
defini�ons and calcula�on prac�ces may differ between Flanders, Wallonia and Brussels-Capital. While 
this allows regional tailoring, it complicates aggrega�on and methodological transparency at federal 
level. 

Across all countries, addi�onality — meaning that reported savings must exceed what would have 
occurred in the absence of the measure — is formally addressed in line with Annex V principles. 
Addi�onality is typically defined rela�ve to EU minimum standards, na�onal regulatory requirements, 
or business-as-usual market developments. 

Croa�a addresses double coun�ng risks through its central IT-based repor�ng pla�orm, which 
dis�nguishes clearly between savings from the Energy Efficiency Obliga�on Scheme (EEOS) and 
alterna�ve measures. This structured tracking system reduces overlap risk and strengthens traceability. 

Lithuania applies na�onal overlap-adjustment rules and quality control procedures to prevent double 
coun�ng across funding schemes and policy instruments. Independent checks are integrated into the 
monitoring framework. 

In Slovenia, addi�onality and double coun�ng are managed through the applica�on of EU minimum 
standards and cross-checking across schemes. Savings are atributed to sectors and measures within a 
coordinated repor�ng structure, reducing overlap risk between financial instruments and obliga�on-
based measures. 

In Greece, compliance with addi�onality and overlap requirements is ensured through ins�tu�onal 
oversight by the NECP monitoring team and the na�onal energy agency. Verifica�on relies on 
administra�ve coordina�on and botom-up calcula�on protocols. 
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Portugal explicitly recognises the methodological challenges posed by bundled renova�on measures, 
behavioural interven�ons and cross-sectoral policies. Internal valida�on and cross-checking 
procedures are applied, but the absence of a unified na�onal deemed-savings catalogue increases 
complexity in overlap management. 

In the Czech Republic, double coun�ng is primarily addressed through subsidy management systems 
that assign unique project iden�fiers. While this prevents duplica�on within funding schemes, the 
increasing number of parallel programmes in some sectors heightens coordina�on demands. 

Despite structured mechanisms across countries, common challenges remain. The coexistence of EU 
funds, na�onal subsidy schemes, regulatory standards and obliga�on mechanisms increases the risk of 
overlap if coordina�on mechanisms are not fully harmonised. Long-standing support programmes and 
evolving efficiency standards make it progressively more difficult to define a clear counterfactual 
baseline. Behavioural and cross-cu�ng measures are par�cularly difficult to assess due to uncertain�es 
in baseline assump�ons and rebound effects. 

While formal compliance with Annex V requirements is evident in Slovenia, Croa�a, Lithuania, Greece, 
Portugal, Czech Republic, Belgium and Austria, the methodological robustness of baseline se�ng and 
addi�onality assessment varies. Countries with codified catalogues and digital tracking systems 
demonstrate stronger ins�tu�onal control, whereas decentralised or programme-specific approaches 
require enhanced coordina�on to ensure transparency and consistency under the revised EED 
framework. 

4.5. Analysis of Energy Efficiency Indicators Used 
Energy efficiency indicators are the opera�onal bridge between policy design, modelling assump�ons 
and measurable progress toward na�onal and EU targets. Based on the na�onal templates, all assessed 
Member States, Austria, Slovenia, Lithuania, Croa�a, Greece, Czech Republic, Belgium and Portugal 
use a combina�on of aggregate energy indicators, policy-driven savings metrics and sectoral 
performance indicators. However, the structure, integra�on and analy�cal depth of these indicator 
systems differ significantly. 

This sec�on examines how indicators are used to monitor compliance with Ar�cle 4 (energy 
consump�on targets) and Ar�cle 8 (end-use savings obliga�ons), how they interact with modelling 
frameworks, and how effec�vely they capture genuine efficiency improvements as opposed to 
structural or economic effects. 

4.5.1 Aggregate Consump�on Indicators: PEC and FEC 
Primary Energy Consump�on (PEC) and Final Energy Consump�on (FEC) cons�tute the central 
quan�ta�ve benchmarks for energy efficiency monitoring in all assessed Member States. Derived from 
na�onal energy balances compiled by sta�s�cal offices and energy authori�es, these indicators form 
the formal reference for assessing compliance with Ar�cle 4 of the Energy Efficiency Direc�ve (EED). 
They are reported annually within na�onal energy sta�s�cs and incorporated into biennial NECP 
progress reports and Energy Union governance submissions. 

PEC measures the total energy demand of an economy, including transforma�on losses in electricity 
and heat genera�on, distribu�on losses and own consump�on of the energy sector. It therefore 
captures the efficiency of both the supply and demand sides of the energy system. FEC, by contrast, 
measures energy delivered to end users in buildings, industry, transport, agriculture and services. It 
reflects direct consump�on by final consumers and is more closely associated with behavioural and 
technological changes in end-use sectors. 

Together, PEC and FEC provide a high-level picture of the trajectory of na�onal energy demand. Their 
strength lies in their consistency, comparability across Member States and direct linkage to EU-level 
targets. Because they are rooted in harmonised sta�s�cal methodologies (Eurostat energy balances), 
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they provide a stable and transparent monitoring framework for evalua�ng overall energy system 
performance. 

From an analy�cal perspec�ve, PEC and FEC are composite indicators influenced by mul�ple structural 
drivers beyond energy efficiency policy. Economic growth is one of the most significant determinants. 
An expanding economy, par�cularly one characterised by energy-intensive industrial produc�on or 
increased mobility demand, may drive up energy consump�on even if technical efficiency improves. 
Conversely, structural shi�s from heavy industry to service-oriented sectors may reduce energy 
consump�on independently of explicit efficiency measures. 

Weather variability also affects annual energy consump�on, par�cularly in the buildings sector. Cold 
winters or heatwaves can lead to significant fluctua�ons in hea�ng and cooling demand. While some 
countries apply climate correc�ons in analy�cal assessments, headline PEC and FEC values typically 
reflect actual observed consump�on and therefore embed clima�c effects. 

Electrifica�on trends further complicate interpreta�on. Increased electrifica�on of transport or hea�ng 
may reduce primary energy consump�on if electricity is generated efficiently and increasingly from 
renewable sources. At the same �me, final electricity consump�on may increase, even though overall 
system efficiency improves. This dynamic means that changes in PEC and FEC may move in different 
direc�ons depending on the structure of energy supply. 

Fuel switching between fossil fuels and renewables can also affect PEC independently of end-use 
efficiency improvements. Renewable electricity genera�on o�en carries lower primary energy 
accoun�ng factors, leading to reduc�ons in PEC even without direct efficiency gains in end-use sectors. 

Demographic changes, including popula�on growth, urbanisa�on or changes in household size, 
addi�onally influence final consump�on paterns. 

For these reasons, reduc�ons in PEC or FEC cannot automa�cally be interpreted as pure efficiency 
improvements. Conversely, rising energy consump�on does not necessarily imply policy failure if 
economic output or service demand grows at a faster rate and energy intensity declines. 

The way countries contextualise PEC and FEC therefore maters. In Belgium, monitoring appears to rely 
primarily on aggregate consump�on trends as headline indicators, with more limited use of 
complementary efficiency indices. This places greater interpreta�ve weight on macro-level trends. In 
contrast, Slovenia, Croa�a, Greece and Portugal supplement PEC and FEC with structural efficiency 
indicators such as ODEX and sectoral intensity metrics. This layered approach allows these countries to 
beter disentangle structural effects from underlying technical efficiency improvements. 

In summary, PEC and FEC remain indispensable for compliance assessment under Ar�cle 4 EED due to 
their harmonised and legally binding character. Their analy�cal value depends on how effec�vely they 
are complemented by addi�onal indicators capable of isola�ng efficiency trends from broader 
economic and structural dynamics. 

4.5.2 Ar�cle 8 Cumula�ve Savings Indicators 
All assessed Member States report cumula�ve end-use energy savings under Ar�cle 8 of the Energy 
Efficiency Direc�ve (EED). These savings represent the quan�fied impact of implemented policy 
measures, including building renova�on subsidies, energy efficiency obliga�on schemes (EEOS), 
industrial op�misa�on programmes, transport incen�ves, public sector efficiency measures and fiscal 
instruments. 

Conceptually, Ar�cle 8 savings differ fundamentally from aggregate consump�on indicators such as PEC 
and FEC. While PEC and FEC reflect overall system-wide energy demand, Ar�cle 8 savings are calculated 
botom-up and measure-specific. They quan�fy the reduc�on in energy consump�on atributable to a 
defined interven�on rela�ve to a specified baseline. This makes Ar�cle 8 indicators directly linked to 
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policy implementa�on and therefore more suitable for evalua�ng programme performance and 
regulatory compliance. 

The indicator measures cumula�ve annual savings over the obliga�on period, meaning that each year’s 
new savings are added to the savings achieved in previous years, adjusted for the life�me of measures. 
As a result, the trajectory of cumula�ve savings reflects both the volume of new interven�ons and the 
persistence of earlier measures. 

In Croa�a, Slovenia and Lithuania, botom-up savings from individual measures are aggregated 
through rela�vely structured monitoring systems. These systems o�en provide sectoral disaggrega�on 
(e.g. residen�al buildings, services, industry, transport and public sector) and allow tracking of savings 
by measure type. The aggrega�on process typically dis�nguishes between savings generated under an 
Energy Efficiency Obliga�on Scheme and those arising from alterna�ve measures financed through 
public funds. This structured tracking improves traceability and facilitates repor�ng to the European 
Commission. 

In Portugal, Ar�cle 8 repor�ng is closely linked to sector-specific monitoring frameworks. Building-
related savings are derived largely from the Energy Cer�fica�on System (SCE), which enables es�ma�on 
of pre- and post-renova�on performance. Industrial savings are monitored through the Management 
System for Intensive Energy Consump�on (SGCIE), which requires energy audits and performance 
repor�ng. Savings from other sectors are compiled from programme-level monitoring systems and 
funding instruments. 

The Czech Republic aggregates savings across mul�ple subsidy programmes, public funding 
mechanisms and voluntary agreements. Project-level savings are calculated using predefined 
methodologies embedded within programme rules and then consolidated at na�onal level for 
repor�ng purposes. The approach provides flexibility but may result in methodological varia�on across 
programmes. 

In Greece, savings are reported from both the Energy Efficiency Obliga�on Scheme and alterna�ve 
measures. Ins�tu�onal monitoring mechanisms ensure aggrega�on across sectors, with botom-up 
equa�ons used to calculate delivered savings. Sectoral atribu�on is typically based on end-use 
consump�on categories. 

Although Ar�cle 8 savings provide a direct and policy-relevant link between implemented measures 
and quan�fied outcomes, their robustness and comparability depend heavily on underlying 
methodological assump�ons. Several core parameters shape the magnitude and structure of reported 
savings. 

Measure life�mes play a decisive role in determining cumula�ve savings. Since Ar�cle 8 repor�ng is 
based on cumula�ve annual savings over the obliga�on period, the assumed technical life�me of a 
measure defines how long annual savings are credited. Longer life�mes mechanically increase 
cumula�ve savings, even if the number of new measures implemented each year remains unchanged. 
Differences in life�me assump�ons across Member States therefore have a substan�al impact on 
reported totals. 

Deemed savings values are frequently applied to standardised measures such as boiler replacements, 
insula�on upgrades or ligh�ng retrofits. These values are based on default technical parameters (e.g. 
efficiency improvement, opera�ng hours, load factors). Varia�ons in default assump�ons across 
countries — reflec�ng clima�c condi�ons, usage paterns or na�onal standards — directly influence 
reported savings, even for similar physical interven�ons. 

Baseline defini�ons determine the counterfactual scenario against which savings are calculated. Some 
countries use regulatory minimum standards as the baseline, while others rely on historical 
consump�on averages or typical market prac�ce. These methodological choices can significantly alter 
calculated savings volumes, par�cularly in sectors where standards evolve rapidly. 
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Climate correc�ons are some�mes applied to adjust savings for weather-related variability, especially 
in hea�ng- and cooling-related measures. Inconsistent applica�on of climate normalisa�on affects 
year-to-year comparability and cross-country alignment. 

Atribu�on rules govern how savings are allocated across sectors and how overlaps between funding 
instruments are handled. Differences in how Member States dis�nguish between obliga�on schemes 
and alterna�ve measures, or how they prevent double coun�ng across programmes, can alter both 
sectoral distribu�ons and total savings figures. 

Because of these methodological differences, cross-country comparability of Ar�cle 8 savings is 
inherently limited. Two Member States implemen�ng similar renova�on programmes may report 
different savings outcomes due to varia�ons in life�me assump�ons, baseline treatment or default 
performance parameters. Furthermore, Ar�cle 8 savings do not automa�cally translate into 
propor�onal reduc�ons in macro-level final energy consump�on, since broader economic dynamics, 
electrifica�on and structural change also influence energy demand. 

Despite these limita�ons, Ar�cle 8 cumula�ve savings remain one of the most policy-relevant indicators 
in the EU energy efficiency framework. They provide transparency regarding the scale of interven�on, 
allow monitoring of annual progress within the obliga�on period, and offer insight into the rela�ve 
contribu�on of different sectors to na�onal efficiency efforts. 

To strengthen the analy�cal robustness of the framework, greater harmonisa�on of key 
methodological parameters par�cularly life�mes, baseline treatment and default savings values, would 
enhance comparability across Member States while preserving the flexibility needed to reflect na�onal 
specifici�es and sectoral characteris�cs. 

4.5.3 ODEX and Underlying Efficiency Trend Indicators 
To overcome the analy�cal limita�ons of aggregate consump�on indicators such as PEC and FEC, 
several Member States apply ODEX-type indices or equivalent decomposi�on methods to measure 
underlying energy efficiency trends. ODEX, developed within the ODYSSEE-MURE framework, is 
designed to isolate technical efficiency improvements from structural and ac�vity-related effects. By 
adjus�ng for changes in sectoral composi�on and ac�vity levels, it provides a clearer picture of genuine 
efficiency progress. 

Unlike simple energy intensity indicators (e.g. energy per unit of GDP), ODEX decomposes trends by 
sector and end-use. It tracks changes in specific energy consump�on per ac�vity unit — such as kWh 
per square metre in buildings, energy per tonne of industrial output, or fuel consump�on per vehicle-
kilometre — and aggregates these into a composite index. This structure enables a more robust 
dis�nc�on between: 

• Technical efficiency improvements 

• Structural economic shi�s 

• Changes in ac�vity demand 

Slovenia, Croa�a, Greece and Portugal explicitly use ODEX or equivalent indicators to monitor long-
term efficiency trends across households, industry, transport and services. In these countries, ODEX 
serves as a complementary analy�cal layer alongside Ar�cle 8 savings and aggregate energy 
consump�on indicators. It is par�cularly valuable for verifying whether botom-up reported savings are 
reflected in observable efficiency improvements at sector level. 

In Lithuania, although ODEX is not always highlighted as a central monitoring tool, sectoral intensity 
indicators are used to track developments in buildings, transport and industry. These func�onally serve 
a similar purpose by monitoring energy use per ac�vity indicator, even if not aggregated into a formal 
ODEX composite index. 



D 5.1 Analysis and evalua�on of methodologies, EE indicators and 
projec�ons  

 

 
  49 
  

Co-funded by the 
European Union 

The Czech Republic applies sectoral energy intensity indicators and modelling-based decomposi�on 
analysis within its analy�cal framework. While not always formally labelled as ODEX, similar principles 
are applied through modelling outputs and sta�s�cal analysis to dis�nguish structural from efficiency 
effects. 

In Austria, efficiency monitoring combines botom-up savings tracking with energy intensity indicators 
derived from na�onal sta�s�cs and EU repor�ng structures. The approach includes structural analysis 
of energy demand but does not always rely on a centralised ODEX composite index. 

In Belgium, systema�c use of ODEX-type indicators appears more limited at na�onal aggrega�on level. 
Monitoring relies more heavily on primary and final energy consump�on trends, supported by 
modelling outputs. While regional analyses may include decomposi�on elements, the absence of a 
consistently applied na�onal efficiency index reduces analy�cal transparency in dis�nguishing 
structural and technical drivers of change. 

The relevance of ODEX-type indicators becomes par�cularly important in countries experiencing 
structural economic transforma�on or strong electrifica�on dynamics. For example: 

• A shi� from heavy industry to services may reduce overall energy intensity without technical 
efficiency gains. 

• Rapid electrifica�on of transport may increase final electricity consump�on while improving 
system efficiency. 

• Growing mobility demand may offset vehicle efficiency improvements. 

Without decomposi�on analysis, such dynamics may be misinterpreted as either policy success or 
failure. 

The integra�on of ODEX or sectoral intensity indicators alongside botom-up Ar�cle 8 savings 
strengthens methodological robustness in several ways. First, it enables cross-valida�on between 
reported savings and observed efficiency trends. Second, it provides explanatory power when 
aggregate consump�on does not evolve as projected. Third, it supports more evidence-based policy 
adjustments by iden�fying sectors where efficiency progress is lagging. 

ODEX and decomposi�on approaches also depend heavily on the availability and quality of 
disaggregated ac�vity data. Transport and services sectors o�en present data gaps across mul�ple 
countries. Where ac�vity sta�s�cs are incomplete or inconsistent, the reliability of efficiency indices is 
reduced. 

Countries such as Slovenia, Croa�a, Greece and Portugal, which systema�cally integrate ODEX-type 
indicators into their monitoring frameworks, demonstrate stronger analy�cal capacity to dis�nguish 
between structural change and technical efficiency improvements. Countries relying primarily on 
aggregate consump�on trends, including Belgium, have a more limited ability to isolate efficiency-
specific effects. 

For improved comparability and analy�cal coherence across the EU, broader and more harmonised 
applica�on of decomposi�on-based efficiency indicators would strengthen the interpreta�ve value of 
na�onal repor�ng under the EED framework. 

4.5.4 Sectoral Intensity and Performance Indicators 
Beyond aggregate consump�on metrics and cumula�ve Ar�cle 8 savings, most Member States apply 
sector-specific intensity and performance indicators to track efficiency developments within key areas 
of final energy use. These indicators provide greater analy�cal granularity and help iden�fy where 
efficiency improvements are occurring — and where structural or behavioural effects may dominate. 

Buildings Sector 
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In the buildings sector, the most widely used indicator is energy consump�on per square metre 
(kWh/m²). This metric adjusts for changes in total floor area and enables monitoring of improvements 
in building envelope performance, hea�ng systems and overall energy management. 

Countries with well-developed Energy Performance Cer�ficate (EPC) registries — including Slovenia, 
Portugal, Croa�a and the Czech Republic — are able to monitor building performance more 
systema�cally. EPC databases allow tracking of pre- and post-renova�on performance, distribu�on of 
buildings across efficiency classes and average energy demand trends by building type. Renova�on 
rates, average EPC class improvements and hea�ng system replacement sta�s�cs (e.g. boiler-to-heat-
pump transi�ons) are frequently used as complementary indicators. 

In Slovenia, strong EPC coverage and subsidy monitoring systems enable rela�vely robust tracking of 
residen�al building performance improvements, suppor�ng reconcilia�on between reported Ar�cle 8 
savings and observed efficiency trends. 

Although these indicators strengthen sectoral transparency, comparability across countries remains 
limited due to differences in climate condi�ons, EPC methodologies and building typologies. 

Industry Sector 

In industry, sectoral intensity indicators typically measure energy consump�on per unit of physical 
output (e.g. per tonne of product) or per unit of economic output (e.g. energy per gross value added). 
These metrics allow separa�on of technical efficiency improvements from changes in produc�on 
volume and structural shi�s in industrial composi�on. 

Data quality is generally stronger for large energy-intensive installa�ons subject to EU ETS repor�ng, 
mandatory audits or energy management requirements. Countries such as Portugal, Lithuania, Croa�a 
and Slovenia benefit from structured repor�ng obliga�ons for large industrial consumers, which 
improve the reliability of energy intensity sta�s�cs. 

In Slovenia, industrial efficiency monitoring is supported by EU ETS repor�ng and mandatory energy 
audits for large enterprises. Energy intensity indicators are complemented by ODEX-type analysis, 
allowing par�al dis�nc�on between technical efficiency improvements and structural changes in 
industrial output. 

In all Member States, monitoring efficiency in small and medium-sized enterprises (SMEs) remains less 
granular. SME energy use is o�en captured only in aggregate sta�s�cal categories, making it difficult to 
isolate efficiency improvements from broader economic dynamics. 

Transport Sector 

Transport presents one of the most challenging sectors for efficiency monitoring. Common indicators 
include energy consump�on per passenger-kilometre, per tonne-kilometre, average fuel consump�on 
per vehicle and electrifica�on shares of vehicle fleets. 

Most Member States rely primarily on aggregate fuel sales data and vehicle registra�on sta�s�cs rather 
than detailed fleet turnover or real-world consump�on data. As a result, efficiency trends are o�en 
inferred from modelling assump�ons and technological penetra�on rates rather than directly 
measured. 

As electrifica�on accelerates, interpreta�ve complexity increases. A rising share of electric vehicles may 
reduce energy use per kilometre in final energy terms while simultaneously increasing electricity 
consump�on. Dis�nguishing between genuine efficiency improvements and shi�s in energy carrier 
therefore becomes analy�cally demanding. 

Countries such as Slovenia, Croa�a and Portugal atempt to combine transport intensity indicators 
with modelling-based scenario assump�ons, but detailed vehicle-level efficiency tracking remains 
limited across most Member States. 
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Agriculture and Public Sector 

Agriculture is generally less developed in terms of efficiency indicators. Energy consump�on is typically 
monitored in aggregate form, with limited disaggrega�on by equipment type or produc�on process. 
As a result, technical efficiency improvements in agricultural machinery or irriga�on systems are rarely 
captured through detailed performance metrics. 

The public sector shows greater varia�on. Some countries operate dedicated monitoring systems for 
public buildings, allowing tracking of energy consump�on trends and renova�on progress. Where such 
systems exist including in Slovenia and Croa�a, they provide clearer visibility of public-sector efficiency 
performance and support targeted policy evalua�on. 

4.5.5 Implementa�on and Ac�vity Indicators 
Implementa�on data 
In addi�on to quan�fied energy savings expressed in ktoe or GWh, several Member States complement 
their monitoring frameworks with implementa�on and ac�vity indicators that measure the physical 
uptake of policy measures. These indicators provide a tangible link between financial support schemes, 
regulatory instruments and observable technical transforma�on in end-use sectors. 

Across the assessed countries — Austria, Slovenia, Lithuania, Croa�a, Greece, Czech Republic, 
Belgium and Portugal — implementa�on indicators are used to varying degrees and with different 
levels of systema�sa�on. 

In Lithuania, implementa�on metrics are explicitly embedded within programme monitoring 
structures. Renovated floor area, building upgrades, transport electrifica�on measures and industrial 
interven�ons are systema�cally tracked and linked to reported savings. This creates rela�vely strong 
transparency between physical outputs and botom-up calculated energy savings. 

Portugal similarly relies on implementa�on data from the Energy Cer�fica�on System (SCE) for 
buildings and the Management System for Intensive Energy Consump�on (SGCIE) for industry. 
Renovated floor area, audit implementa�on rates and installed efficiency technologies are used to 
support savings calcula�ons and programme evalua�on. 

In Slovenia, subsidy schemes administered by the Eco Fund and related ins�tu�ons generate detailed 
data on implemented measures, including hea�ng system replacements, insula�on measures and 
renewable hea�ng installa�ons. These physical outputs are connected to na�onal savings calcula�ons 
and allow cross-checking between reported Ar�cle 8 savings and observed implementa�on trends. 

Croa�a uses its na�onal IT monitoring pla�orm to register implemented measures under both 
obliga�on schemes and alterna�ve measures. The system captures measure-level implementa�on 
data, which strengthens traceability and allows aggrega�on by sector and technology type. 

In the Czech Republic, implementa�on indicators are typically embedded within subsidy programmes. 
Building renova�on projects, industrial upgrades and public sector interven�ons are tracked through 
programme management systems. While these indicators are robust at programme level, they are less 
harmonised across instruments. 

In Greece, implementa�on tracking is linked to the Energy Efficiency Obliga�on Scheme and na�onal 
support programmes, including building renova�on ini�a�ves. Physical outputs are monitored, but 
aggrega�on and public transparency of ac�vity-level data are more limited compared to countries with 
centralised IT systems. 

In Austria, energy efficiency programmes also collect implementa�on data, par�cularly in buildings and 
industry, although repor�ng structures are distributed across ins�tu�ons and programmes. 
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In Belgium, the decentralised governance structure means implementa�on indicators are o�en tracked 
at regional level (Flanders, Wallonia, Brussels-Capital). While regional monitoring may be detailed, 
aggrega�on at federal level is more complex and methodological consistency varies. 

Across Member States, commonly monitored implementa�on indicators include: 

• Number of renovated dwellings 

• Renovated floor area 

• Number of hea�ng systems replaced 

• Installed heat pump capacity 

• Number of industrial energy audits completed 

• Uptake of energy management systems 

• Number of electric vehicles registered 

• Installed renewable hea�ng capacity 

These indicators play an important analy�cal role. They allow assessment of policy delivery speed, 
evalua�on of cost-effec�veness, iden�fica�on of implementa�on botlenecks and support for ex-post 
programme evalua�on. Importantly, they also provide an intui�ve narra�ve dimension to energy 
efficiency monitoring by transla�ng abstract energy savings into observable transforma�on. 

Implementa�on indicators are typically programme-specific and lack harmonisa�on across Member 
States. Defini�ons of what cons�tutes a “renova�on”, how floor area is calculated, or which vehicle 
categories are counted differ substan�ally. As a result, while these indicators are highly valuable for 
na�onal policy management, they are less suitable for EU-level benchmarking without further 
methodological alignment. 

Ac�vity data 
A significant cross-cu�ng challenge concerns access to detailed ac�vity data. In several Member States, 
modelling experts and na�onal authori�es consider disaggregated ac�vity data, such as industrial 
produc�on data at subsector level, building-level consump�on datasets or detailed vehicle usage 
sta�s�cs, to be confiden�al or commercially sensi�ve. This presents a major obstacle when atemp�ng 
to reconcile implementa�on data, botom-up savings and macro-level consump�on trends. Limited 
access to granular ac�vity data reduces the precision of decomposi�on analysis and complicates peer-
to-peer methodological exchange. 

This confiden�ality issue is par�cularly acute in industry and transport. Company-level consump�on 
and produc�on data are o�en protected under sta�s�cal secrecy rules, while detailed mobility data 
may be held by private operators. Even where data exist, ins�tu�onal fragmenta�on may restrict access 
for modelling or evalua�on purposes. 

Implementa�on and ac�vity indicators significantly strengthen na�onal monitoring frameworks across 
all assessed Member States. Countries with centralised IT pla�orms and structured programme 
repor�ng, such as Croa�a, Lithuania, Slovenia and Portugal, demonstrate stronger traceability 
between policy ac�ons and reported savings. In more decentralised systems, notably Belgium, 
aggrega�on and harmonisa�on present addi�onal challenges. 

Against this background, understanding which ins�tu�ons are responsible for preparing NECP 
projec�ons becomes par�cularly relevant. Ins�tu�onal responsibility o�en determines who has access 
to ac�vity data, how confiden�ality constraints are managed, and how effec�vely modelling, 
monitoring and repor�ng systems are integrated. 

The following graph presents the results of a targeted stakeholder poll conducted in connec�on with 
the streamSAVE+ project workshop Data for energy savings calcula�ons: insights from key databases 
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at EU and na�onal level, that took place on 24 February 2026. The workshop brought together 
stakeholders from the energy efficiency field, including representa�ves of ministries, na�onal energy 
and environmental agencies, research ins�tu�ons and other organisa�ons involved in data 
management, modelling and policy implementa�on. 

 
Figure 5: Institutional Responsibility for the Preparation of NECP Projections (N=26) 

 

The poll was distributed to workshop par�cipants to gather structured informa�on on ins�tu�onal 
responsibili�es, data sources and methodological prac�ces related to NECP projec�ons and energy 
efficiency monitoring. In par�cular, it aimed to iden�fy which ins�tu�ons are primarily responsible for 
the prepara�on of NECP projec�ons across par�cipa�ng countries. 

By mapping governance arrangements, the graph provides addi�onal context for interpre�ng the data 
access, coordina�on and methodological challenges described above. The findings reflect stakeholder-
reported prac�ces and perspec�ves from experts directly engaged in na�onal processes and should 
therefore be understood as prac��oner-based insights collected within the framework of the 
streamSAVE+ project ac�vi�es. 

The graph shows that in the majority of par�cipa�ng countries, ministries are directly involved in the 
prepara�on of NECP projec�ons, o�en in combina�on with na�onal energy or environmental 
agencies. Only a smaller share of countries relies exclusively on external research ins�tutes or 
consul�ng organisa�ons. 

This ins�tu�onal distribu�on has important implica�ons for the availability and accessibility of ac�vity 
data. 

First, where ministries are centrally involved, access to official sta�s�cal datasets is generally stronger. 
This does not automa�cally resolve the issue of granular ac�vity data availability, par�cularly when 
detailed industrial, building-level or transport data are subject to confiden�ality constraints. Even 
within government structures, access to highly disaggregated data may be restricted due to sta�s�cal 
secrecy rules or data protec�on regula�ons. 

Second, the involvement of na�onal energy or environmental agencies suggests that technical 
exper�se and data handling capacity are present in many countries. Nevertheless, agencies o�en 
depend on external data providers (e.g. sta�s�cal offices, transport authori�es or private operators), 
which can limit direct access to detailed datasets required for decomposi�on analysis and valida�on of 
modelling outputs. 
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Third, in countries where external research ins�tutes are involved, access to detailed ac�vity data may 
be further constrained. External experts typically rely on formal data-sharing agreements and may face 
addi�onal limita�ons when atemp�ng to use confiden�al micro-level datasets. This can restrict the 
depth of modelling exercises and the reconcilia�on between botom-up savings and macro-level 
consump�on trends. 

The graph above highlights that ins�tu�onal responsibility alone does not guarantee full access to 
granular ac�vity data. Even where prepara�on of NECP projec�ons is centrally coordinated, 
confiden�ality constraints, fragmented data ownership and limited interoperability between 
ins�tu�ons remain significant barriers. 

The findings therefore reinforce the cross-cu�ng challenge iden�fied earlier: improving structured 
access to disaggregated ac�vity data — while respec�ng confiden�ality requirements — is essen�al for 
strengthening modelling robustness, enhancing reconcilia�on between indicators and improving the 
overall credibility of energy efficiency monitoring under the revised EED framework. 

For future improvement under the revised EED framework, enhancing transparency of implementa�on 
metrics, improving access to disaggregated ac�vity data (while respec�ng confiden�ality constraints), 
and developing a limited set of harmonised core implementa�on indicators at EU level would 
substan�ally improve comparability and analy�cal robustness across Member States. 

4.5.6 Consistency Between Indicators 
A central analy�cal challenge across all assessed Member States, Austria, Slovenia, Lithuania, Croa�a, 
Greece, Czech Republic, Belgium and Portugal, is the reconcilia�on of different indicator layers within 
na�onal energy efficiency frameworks. Monitoring systems operate simultaneously on mul�ple levels: 
botom-up savings reported under Ar�cle 8, structural efficiency indices (such as ODEX or sectoral 
intensity indicators), aggregate energy balance indicators (PEC and FEC), and ex-ante modelling 
projec�ons under WEM/WAM scenarios. Ensuring coherence across these dimensions is 
methodologically demanding. 

In theory, cumula�ve botom-up savings should gradually translate into observable reduc�ons in final 
energy consump�on. If significant annual savings are reported from building renova�on programmes, 
industrial efficiency measures or transport electrifica�on, these impacts should be reflected in sectoral 
and na�onal energy balance data. In prac�ce the rela�onship between botom-up savings and 
aggregate consump�on trends is neither direct nor propor�onal. 

Across Member States, several structural factors complicate reconcilia�on: 

• Economic growth may offset efficiency gains by increasing overall ac�vity levels. 

• Structural shi�s in GDP composi�on (e.g. decline of heavy industry, growth in services) can 
alter energy demand independently of technical efficiency. 

• Electrifica�on may reduce primary energy consump�on while increasing final electricity use. 

• Weather variability introduces vola�lity, especially in hea�ng-related consump�on. 

• Rebound effects may par�ally offset technical efficiency improvements. 

Countries that integrate botom-up savings with structural efficiency indicators are beter posi�oned 
to interpret these dynamics. Slovenia and Croa�a, for example, combine Ar�cle 8 savings tracking with 
ODEX-type analysis and sectoral intensity indicators, providing a more robust analy�cal basis for cross-
valida�on. 

Portugal also applies a layered monitoring approach, linking building cer�fica�on data, industrial audit 
repor�ng and energy balance sta�s�cs. This improves the ability to assess whether reported savings 
correspond with observed consump�on trends. 
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In Lithuania, botom-up savings are complemented by sectoral intensity indicators and modelling-
based analysis. While reconcilia�on is performed, the transi�on toward more advanced modelling tools 
is expected to further strengthen consistency between projec�on assump�ons and observed trends. 

The Czech Republic relies on programme-level botom-up savings combined with modelling outputs 
from TIMES-CZ and related tools. Reconcilia�on occurs through comparison of projected and observed 
consump�on trajectories, although methodological fragmenta�on across subsidy programmes can 
complicate full alignment. 

In Greece, savings under Ar�cle 8 are monitored ins�tu�onally and linked to modelling projec�ons 
produced by the TIMES framework. The absence of detailed ac�vity data in some sectors limits the 
depth of decomposi�on analysis, making reconcilia�on more dependent on modelling assump�ons 
than on empirical structural indicators. 

In Austria, reconcilia�on relies on structured botom-up repor�ng combined with na�onal energy 
sta�s�cs and intensity indicators. While alignment with EU repor�ng requirements is ensured, 
integra�on between modelling and detailed sectoral performance tracking varies across sectors. 

In Belgium, reconcilia�on is further complicated by the decentralised governance structure. Federal 
and regional modelling systems coexist, and monitoring responsibili�es are distributed. While regional 
analyses may include decomposi�on elements, aggrega�on at na�onal level requires coordina�on 
across jurisdic�ons, making systema�c reconcilia�on more complex. 

Another important dimension concerns the link between ex-ante modelling assump�ons and 
measurable implementa�on indicators. In some Member States, including Slovenia, Croa�a, Lithuania 
and Portugal, modelling assump�ons about renova�on rates, technology uptake or electrifica�on are 
par�ally reflected in tracked implementa�on metrics such as renovated floor area or registered electric 
vehicles. This strengthens feedback loops between projec�ons and real-world developments. 

In contrast, where modelling assump�ons are embedded in op�misa�on frameworks without direct 
linkage to measurable physical indicators, explaining devia�ons between projected and observed 
trends becomes more difficult. This par�al disconnect is more visible in systems where modelling and 
monitoring ins�tu�ons operate separately or where detailed ac�vity data are not readily accessible. 

Data availability remains a cross-cu�ng constraint. In several Member States, disaggregated industrial 
produc�on data, detailed building-level consump�on data or fleet-level mobility sta�s�cs are 
considered confiden�al or commercially sensi�ve. This restricts the ability of modelling experts and 
analysts to perform detailed decomposi�on and valida�on exercises, limi�ng the precision of 
reconcilia�on between botom-up and top-down indicators. 

Reconcilia�on between indicator types is not only a methodological exercise but a core element of 
credibility under the revised EED framework. Countries that integrate botom-up savings, structural 
efficiency indices, sectoral performance indicators and modelling projec�ons within a coherent 
analy�cal structure, such as Slovenia, Croa�a and Portugal, demonstrate stronger interpreta�ve 
capacity. Countries facing ins�tu�onal fragmenta�on or data constraints, such as Belgium and, in 
certain sectors, Greece and Austria, encounter addi�onal complexity in ensuring full consistency. 

Strengthening integra�on across indicator types, improving transparency of modelling assump�ons, 
and enhancing access to disaggregated ac�vity data will be essen�al for improving robustness, 
comparability and policy feedback across all assessed Member States. 

4.5.7 Analy�cal Implica�ons 
Sectoral intensity and performance indicators significantly enhance the interpreta�ve strength of 
na�onal energy efficiency frameworks. They allow policymakers to: 

• Iden�fy sectors where efficiency gains are accelera�ng or stagna�ng 
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• Assess alignment between botom-up savings and observed performance trends 

• Evaluate effec�veness of targeted support schemes 

• Detect structural effects that may distort aggregate consump�on indicators 

Buildings and large industry are generally the most robustly monitored sectors due to regulatory 
repor�ng requirements and cer�fica�on systems. Transport, SMEs and agriculture remain more 
challenging due to fragmented data and reliance on modelling assump�ons. 

Countries that integrate sectoral performance indicators with ODEX-type indices and botom-up Ar�cle 
8 savings such as Slovenia and Croa�a, demonstrate stronger analy�cal coherence across their 
monitoring systems. This may par�ally reflect differences in system scale and ins�tu�onal complexity. 
In contrast, where sectoral indicators are limited or weakly integrated, interpre�ng devia�ons between 
projected and observed energy trends becomes more difficult. 

Strengthening sectoral data granularity, improving integra�on between modelling and monitoring, and 
enhancing harmonisa�on of performance indicators would improve analy�cal consistency and support 
more transparent evalua�on of energy efficiency progress under the revised EED framework. 

4.5.8 Compara�ve Assessment 
Overall, the assessed Member States Austria, Slovenia, Lithuania, Croa�a, Greece, Czech Republic, 
Belgium and Portugal, demonstrate compliance with the mandatory indicator requirements under the 
Energy Efficiency Direc�ve (EED). All report primary and final energy consump�on, provide cumula�ve 
Ar�cle 8 savings, and operate some form of sectoral monitoring framework. From a formal compliance 
perspec�ve, na�onal systems are therefore aligned with EU repor�ng obliga�ons. 

Nevertheless, the sophis�ca�on, coherence and analy�cal integra�on of indicator frameworks differ 
substan�ally across countries. 

Countries such as Slovenia, Croa�a and Portugal display rela�vely structured and mul�-layered 
monitoring systems. They combine botom-up savings tracking, sectoral performance indicators, and 
in several cases ODEX-type decomposi�on analysis. This layered structure allows cross-valida�on 
between policy-driven savings and observable efficiency trends, strengthening credibility and 
interpretability. In these systems, implementa�on indicators (e.g. renova�on rates, hea�ng system 
replacement, electrifica�on uptake) are increasingly linked to modelling assump�ons and monitoring 
outputs, improving transparency. 

Lithuania also demonstrates structured botom-up tracking and sectoral monitoring, although further 
integra�on between modelling tools and observed performance indicators remains under 
development. The planned transi�on toward more advanced modelling frameworks is expected to 
enhance coherence between projec�ons and monitoring. 

The Czech Republic and Austria operate structured repor�ng systems aligned with EED requirements, 
but their indicator frameworks are more programme-driven and less systema�cally integrated across 
analy�cal layers. While sectoral intensity indicators and modelling tools are used, reconcilia�on across 
botom-up savings, modelling assump�ons and macro-level trends is more fragmented. 

In Greece, botom-up savings and modelling projec�ons are formally aligned under the NECP 
framework, but limita�ons in detailed sectoral ac�vity data constrain deeper decomposi�on analysis. 
This reduces the ability to validate efficiency trends independently of modelling outputs. 

Belgium faces addi�onal complexity due to its decentralised governance structure. Monitoring 
responsibili�es are distributed across federal and regional levels, and while compliance indicators are 
reported, systema�c integra�on of botom-up tracking, decomposi�on analysis and modelling 
assump�ons at na�onal level is less consolidated. This fragmenta�on can limit transparency and 
comparability. 
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Across the assessed Member States, several common areas for strengthening indicator frameworks 
emerge. 

First, transport efficiency monitoring remains compara�vely weak. Most countries rely heavily on 
aggregate fuel sales data and electrifica�on shares rather than on detailed fleet-level performance 
indicators. As transport becomes a central driver of projected savings, improving data granularity and 
real-world performance tracking will be essen�al.  

Second, harmonisa�on of life�me assump�ons, baseline defini�ons and deemed savings values in 
Ar�cle 8 repor�ng would significantly improve cross-country comparability. Current methodological 
differences make it difficult to interpret reported savings volumes across Member States. 

Third, integra�on between ex-ante modelling projec�ons and ex-post monitoring indicators remains 
uneven. In several countries, modelling assump�ons regarding renova�on rates, technology uptake or 
industrial efficiency improvements are not fully aligned with measurable implementa�on indicators. 
Strengthening this link would improve policy feedback and reduce discrepancies between projected 
and observed outcomes. 

Fourth, transparency of calcula�on methodologies varies. Publicly accessible documenta�on of default 
values, correc�on factors and atribu�on rules are not always comprehensive, limi�ng external scru�ny 
and peer comparison. 

Fi�h, cross-sector reconcilia�on between botom-up savings, sectoral intensity indicators and 
aggregate consump�on trends is not yet systema�cally embedded in all na�onal systems. Where such 
reconcilia�on is applied for example through combined use of ODEX and botom-up tracking 
interpreta�ve robustness is stronger. 

In conclusion, while all assessed Member States fulfil formal repor�ng obliga�ons under the EED, the 
analy�cal depth and robustness of their energy efficiency indicator systems vary. Countries with 
integrated, mul�-layered indicator frameworks demonstrate stronger capacity to interpret trends, 
validate policy impacts and adjust strategies. Strengthening methodological harmonisa�on, improving 
transport data, enhancing transparency and reinforcing reconcilia�on mechanisms will be essen�al 
under the revised EED framework to ensure credible monitoring, more effec�ve policy evalua�on and 
improved comparability across Member States. 

The differences observed across Member States do not reflect compliance gaps, but rather varying 
degrees of methodological maturity and ins�tu�onal integra�on. 

4.6. Key Challenges Iden�fied in Pilot Member States 
The na�onal templates submited by Austria, Slovenia, Lithuania, Croa�a, Greece, Czech Republic, 
Belgium and Portugal confirm that all pilot countries have established opera�onal systems for 
projec�ng, monitoring and repor�ng energy efficiency in line with the Energy Efficiency Direc�ve (EED).  

At the same �me, the templates clearly iden�fy a number of structural, methodological and 
ins�tu�onal challenges that affect the robustness, integra�on and transparency of na�onal 
frameworks. 

The challenges iden�fied do not concern non-compliance with the Energy Efficiency Direc�ve, but 
rather relate to structural and methodological aspects of implementa�on. 

These include data availability and granularity, methodological harmonisa�on, modelling 
sophis�ca�on, interoperability between sta�s�cal and modelling systems, and coordina�on across 
na�onal ins�tu�ons. Such challenges reflect the increasing analy�cal and governance complexity 
associated with energy efficiency monitoring and projec�on under the revised EED framework. 
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The overview presented below is based on issues explicitly raised in the na�onal templates collected 
under Task T5.2 – Analysis and evalua�on of methodologies, EE indicators and projec�ons for 
assessing the impacts of EE policies and measures in pilot MSs. 

These findings provide a structured diagnos�c of methodological and data-related constraints and will 
directly inform the peer-to-peer capacity support ac�vi�es implemented under Task T5.3 – P2P 
capacity support on improving MS’s repor�ng on policy impacts and projec�ons. 

Slovenia 

In Slovenia, the reported challenges are primarily related to data granularity and sectoral coverage 
within the na�onal energy efficiency monitoring framework. While the buildings sector is supported 
by rela�vely comprehensive EPC-based datasets and an established catalogue of deemed savings 
values, data availability in other sectors is more limited. In par�cular, the ter�ary (services) sector is 
monitored with less detailed ac�vity data, which reduces the precision of sector-specific efficiency 
analysis. Similarly, the agriculture sector is covered at a more aggregated level, constraining the ability 
to assess technical efficiency trends and measure-specific impacts in detail. 

Another iden�fied challenge concerns the reconcilia�on between botom-up energy savings 
calcula�ons and top-down energy balance indicators. Although both approaches are systema�cally 
applied in Slovenia, further efforts are required to ensure consistent assump�ons, alignment of 
methodologies and coherence between reported cumula�ve savings under Ar�cle 8 and observed 
developments in final energy consump�on. Strengthening this analy�cal linkage remains an ongoing 
task. 

In the transport sector, monitoring relies predominantly on aggregate fuel consump�on sta�s�cs. The 
limited availability of detailed vehicle-level performance data and disaggregated mobility informa�on 
represents a challenge in terms of analy�cal depth. Improved access to such data would enhance the 
robustness of transport-sector efficiency evalua�on and strengthen overall monitoring consistency. 

Croa�a 

In Croa�a, one of the reported challenges concerns the consistent applica�on of the monitoring, 
measurement and verifica�on (M&V) framework across implemen�ng bodies. Although a legally 
defined system and a central IT pla�orm for tracking savings are in place, ensuring uniform 
methodological applica�on remains demanding. As the diversity and number of measures increase, 
maintaining harmonised baseline defini�ons, measure life�mes and standardised savings values 
becomes more complex. 

The template also highlights the need to strengthen the integra�on between the LEAP projec�on 
model and ex-post monitoring results. While projec�ons and repor�ng are formally aligned, a deeper 
analy�cal linkage between modelling assump�ons and realised savings would enhance overall 
coherence and improve the policy feedback cycle. 

In addi�on, transport data limita�ons are iden�fied as a constraint. Limited availability of detailed 
vehicle efficiency data and modal split informa�on restricts the ability to conduct more precise and 
sector-specific assessments of transport efficiency developments. 

Lithuania 

In Lithuania, a key reported challenge concerns the current structure of the Excel-based na�onal 
projec�on model. While the model is func�onal and transparent, it lacks the op�misa�on capabili�es 
and cross-sector integra�on of more advanced modelling tools. The template indicates that ongoing 
efforts to transi�on toward more sophis�cated modelling frameworks are intended to improve 
scenario robustness, internal consistency and long-term analy�cal capacity. 

Another iden�fied challenge relates to data availability and granularity, par�cularly in the industry 
and services sectors. Ac�vity data for smaller enterprises are less detailed, limi�ng the precision of 
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sectoral efficiency analysis. Lithuania also highlights the need to further develop and harmonise 
na�onal standardised savings values and to ensure the robust implementa�on of overlap adjustment 
rules under Ar�cle 8 repor�ng, in order to strengthen methodological consistency and prevent double 
coun�ng. 

In the transport sector, limited data detail is reported as a constraint. Improved informa�on on vehicle 
efficiency and real-world usage paterns would enhance the accuracy and analy�cal depth of transport 
efficiency monitoring. 

Greece 

In Greece, the template highlights constraints in data availability and granularity, par�cularly 
regarding detailed ac�vity data across end-use sectors. While TIMES-based modelling provides a 
structured framework for projec�ons, limited empirical ac�vity data restrict deeper decomposi�on 
analysis and reduce the ability to independently validate modelling outputs against observed sectoral 
developments. 

Greece also iden�fies the need to expand and refine botom-up methodologies, including the 
development of addi�onal standard savings approaches. Furthermore, capacity constraints in data 
collec�on and methodological development are acknowledged, affec�ng both the depth and the 
sectoral coverage of monitoring systems. 

The transport and services sectors are explicitly iden�fied as areas where monitoring data are more 
limited. This reduces analy�cal precision and constrains more detailed assessment of efficiency trends 
in these sectors. 

Czech Republic 

In the Czech Republic, a central reported challenge is methodological fragmenta�on across subsidy 
programmes. Botom-up savings are calculated under mul�ple instruments, each applying 
programme-specific calcula�on rules. While this approach ensures internal consistency within 
individual programmes, the harmonisa�on of baseline defini�ons, life�mes and other key parameters 
across instruments remains incomplete, limi�ng overall methodological coherence. 

The template also iden�fies data limita�ons in the transport sector and reduced granularity for smaller 
enterprises in industry. In addi�on, there is a need to strengthen the integra�on between modelling 
outputs and programme-level monitoring systems, in order to improve consistency between ex-ante 
projec�ons and realised savings reported under Ar�cle 8. 

Portugal 

In Portugal, a key reported challenge concerns the methodological complexity of quan�fying savings 
from bundled renova�on measures and behavioural interven�ons. The template iden�fies the 
absence of a unified cross-sectoral botom-up savings catalogue as a structural limita�on, as sectoral 
monitoring systems operate under different methodological approaches, which complicates 
harmonisa�on and aggrega�on. 

Portugal also reports challenges related to the interoperability between sectoral monitoring systems 
and the reconcilia�on of modelling projec�ons with observed consump�on trends. Strengthening 
alignment between ex-ante modelling assump�ons and ex-post monitoring results is iden�fied as an 
area for further improvement. 

In addi�on, limited data granularity in the transport sector and among SMEs is acknowledged as a 
constraint, with improved data detail expected to enhance overall analy�cal capacity and precision in 
efficiency assessments. 

Belgium 
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In Belgium, the main reported challenges are linked to the federal governance structure, under which 
energy efficiency competences are largely decentralised. The division of responsibili�es between 
federal and regional authori�es (Flanders, Wallonia and Brussels-Capital Region) complicates the 
methodological harmonisa�on and aggrega�on of results at na�onal level. Each region may apply its 
own monitoring approaches, modelling tools and calcula�on methodologies, which requires addi�onal 
coordina�on efforts when compiling na�onal reports under the EED framework. 

The template indicates that effec�ve coordina�on across jurisdic�ons is necessary to ensure 
consistent applica�on of savings calcula�on methodologies, baseline defini�ons and repor�ng 
procedures. Differences in modelling assump�ons, data sources or standardised savings values across 
regions can create discrepancies that must be reconciled before na�onal aggrega�on. 

Aggrega�ng regional savings and projec�ons into a coherent na�onal framework therefore remains 
administra�vely and analy�cally complex. Where methodologies or modelling tools differ between 
regions, addi�onal valida�on and alignment processes are required to ensure comparability and avoid 
inconsistencies. This mul�-level governance structure increases the importance of structured 
coordina�on mechanisms to maintain transparency, consistency and credibility at na�onal level. 

Austria 

In Austria, the reported challenges relate primarily to the integra�on of distributed administra�ve 
systems involved in energy efficiency monitoring and repor�ng. While repor�ng obliga�ons under the 
EED are fulfilled and established methodologies are in place, improving harmonisa�on between 
modelling frameworks, monitoring systems and sectoral data collec�on processes remains an ongoing 
effort. Ensuring consistent data flows and methodological alignment across ins�tu�ons is iden�fied as 
a key area for further refinement. 

The template also highlights the need to strengthen transport monitoring beyond aggregate fuel 
indicators, as more detailed data would improve the precision of sectoral efficiency assessments. In 
addi�on, improving data coverage for SMEs in industry is recognised as a priority, given that 
monitoring systems are generally more robust for large energy consumers. 

Finally, enhancing the linkage between modelling assump�ons and observable implementa�on data 
is described as an area for development, with the aim of improving consistency between ex-ante 
projec�ons and ex-post reported results. 

Table 3 provides a structured overview of the key challenges explicitly iden�fied in the na�onal 
templates of the pilot Member States Austria, Slovenia, Lithuania, Croa�a, Greece, Czech Republic, 
Belgium and Portugal. The table organises the reported challenges into four analy�cal categories: data 
granularity, methodological consistency, integra�on between modelling and monitoring systems, and 
ins�tu�onal or structural constraints. 

The purpose of the table is not to rank countries, but to present in a comparable format the types of 
limita�ons each Member State has reported in rela�on to its energy efficiency projec�on, monitoring 
and repor�ng framework. The challenges listed reflect prac�cal implementa�on issues rather than 
regulatory non-compliance. In all cases, repor�ng obliga�ons under the EED are fulfilled; however, 
countries iden�fy areas where further methodological refinement, improved data availability or 
stronger coordina�on would enhance analy�cal robustness and transparency. 

The categorisa�on highlights recurring cross-cu�ng themes par�cularly data gaps in transport and 
SMEs, methodological harmonisa�on challenges in Ar�cle 8 repor�ng, and the need to strengthen 
alignment between ex-ante modelling projec�ons and ex-post monitoring results. At the same �me, it 
also illustrates country-specific constraints, such as federal coordina�on in Belgium, modelling 
transi�on in Lithuania, or reconcilia�on between botom-up and top-down indicators in Slovenia. 

This compara�ve presenta�on supports iden�fica�on of common areas for technical support and 
methodological development under the revised EED framework. 
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Table 3: Key Challenges Identified in Pilot Member States. 
Country Data Granularity Issues Methodological Challenges Modelling & Monitoring Integra�on Ins�tu�onal / Structural 

Challenges 

Slovenia Limited detail in services and 
agriculture; transport relies 
on aggregate fuel data 

Reconcilia�on between botom-up 
savings and top-down energy balance 
indicators 

Need to strengthen consistency 
between savings repor�ng and 
observed final energy consump�on 

– 

Croa�a Limited transport data 
(vehicle efficiency, modal 
split) 

Maintaining harmonised baselines, 
life�mes and standardised values across 
diverse measures 

Strengthening integra�on between 
LEAP model projec�ons and ex-post 
monitoring 

Ensuring consistent applica�on 
of M&V framework across 
implemen�ng bodies 

Lithuania Limited SME data in industry 
and services; limited 
transport detail 

Further development and harmonisa�on 
of standardised savings values; robust 
overlap adjustment under Ar�cle 8 

Limita�ons of Excel-based model; 
transi�on toward more advanced 
modelling tools 

– 

Greece Limited ac�vity data across 
sectors; weaker data in 
transport and services 

Need to expand and refine botom-up 
methodologies and standard savings 
approaches 

Limited ability to validate modelling 
outputs due to data constraints 

Capacity constraints in data 
collec�on and methodological 
development 

Czech 
Republic 

Limited transport data; 
reduced SME data granularity 

Fragmenta�on of methodologies across 
subsidy programmes; incomplete 
harmonisa�on of baselines and life�mes 

Need to strengthen linkage between 
modelling outputs and programme-
level monitoring 

– 

Portugal Limited transport and SME 
data 

Complexity in quan�fying bundled and 
behavioural measures; absence of unified 
botom-up catalogue 

Need to improve reconcilia�on 
between modelling projec�ons and 
observed trends 

Interoperability challenges 
between sectoral monitoring 
systems 

Belgium – (primarily structural) Differences in methodologies across 
regions 

Aggrega�on of regional modelling 
outputs into na�onal framework 

Federal governance structure 
complicates harmonisa�on and 
coordina�on 

Austria Limited transport detail; 
reduced SME data coverage 

Ongoing harmonisa�on between 
modelling and monitoring methodologies 

Need to strengthen linkage between 
modelling assump�ons and 
implementa�on data 

Coordina�on across distributed 
administra�ve systems 

 

 



D 5.1 Analysis and evalua�on of methodologies, EE indicators and 
projec�ons  

 

 
  63 
  

Co-funded by the 
European Union 

5. Assessment of Projec�ons and Energy Efficiency 
analysis in Pilot Member States 

This chapter presents the results of the harmonised assessment of NECP-based energy projec�ons and 
implied energy efficiency improvements in the pilot Member States. The analysis builds directly on Task 
T5.1 – Establishment of the data framework, which developed the harmonised template for collec�ng 
sectoral energy and ac�vity data, and on Task T5.2 – Analysis and evalua�on of methodologies, EE 
indicators and projec�ons, which assessed na�onal modelling approaches and projec�on structures. 
It opera�onalises the analy�cal objec�ves defined under Milestone MS10 – Analysis and evalua�on 
of methodologies, EE indicators and projec�ons for assessing the impacts of EE policies and measures 
in pilot MSs, by transla�ng methodological review and aligned datasets into a structured compara�ve 
assessment. 

Using the common data founda�on and methodological alignment achieved under Tasks T5.1 and T5.2, 
the chapter applies the approach described in Chapter 3 (“Proposed methodology for the ex-post and 
ex-ante assessment of energy efficiency policies with ODEX”) to convert na�onal projec�on pathways 
into comparable sectoral trends in final energy consump�on, technical ODEX development, and 
es�mated energy savings. The objec�ve is to provide a consistent evidence base for evalua�ng 
projected efficiency progress under the Energy Efficiency Direc�ve, in par�cular the extent to which 
na�onal trajectories align with Ar�cle 4 targets and reflect credible implementa�on dynamics over 
�me. 

The assessment is structured along three complementary analy�cal layers. First, projected final energy 
consump�on is examined at total and sectoral level to iden�fy the overall trajectory, �ming of structural 
change, and rela�ve contribu�on of each demand sector. Second, technical ODEX indices are derived 
to provide a harmonised representa�on of sectoral efficiency gains, allowing comparison of the pace 
and depth of efficiency improvements embedded in na�onal projec�ons. Third, these index 
developments are converted into energy savings, enabling analysis of the magnitude and �ming of 
implied savings and comparison between historical (ex-post) performance and projected (ex-ante) 
ambi�on. 

A key added value of this chapter, enabled by the structured data collec�on under Task T5.1, the 
methodological review under Task T5.2, and consolidated through Milestone MS10, is the cross-
country comparability achieved through the applica�on of a common analy�cal framework. While 
na�onal projec�ons are produced using different modelling tools, assump�ons, and sectoral 
structures, applying the same ODEX-based methodology allows the underlying efficiency signal to be 
extracted and compared on a consistent basis. At the same �me, the analysis recognises that the 
robustness of results depends on the level of ac�vity data availability and sectoral disaggrega�on 
provided by each country, as iden�fied during Task T5.2. Where detailed ac�vity indicators are limited, 
the assessment necessarily relies more on aggregated trends and modelled structural assump�ons. 

The chapter is organised by country sec�ons, each presen�ng sectoral consump�on trends, the 
evolu�on of the technical ODEX index, and the associated energy savings profile over the available 
projec�on horizon. This is followed by a compara�ve synthesis highligh�ng common structural 
paterns, differences in �ming and sectoral drivers, and the margins of compliance with the 2030 Ar�cle 
4 target. The final sec�ons consolidate the main findings and draw cross-cu�ng conclusions on the 
credibility, ambi�on, and structural coherence of projected energy efficiency pathways across the 
assessed Member States, thereby giving prac�cal effect to the analy�cal framework established under 
Tasks T5.1 and T5.2 and the objec�ves of Milestone MS10. 

. 
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5.1. Slovenia – Energy Efficiency Analysis (2022–2050) 

5.1.1 Evolu�on of Final Energy Consump�on 
Overall Trajectory 
Slovenia’s final energy consump�on over 2022–2050 (excluding ambient heat) follows a non-linear but 
clearly declining long-term pathway. Consump�on increases slightly from approximately 4,730 ktoe in 
2022 to around 4,769 ktoe in 2025, reflec�ng short-term dynamics in sectoral ac�vity. 

A�er 2025, a downward trend becomes evident. By 2030, final energy consump�on decreases to 
approximately 4,316 ktoe, aligning closely with the 2030 target. The most significant structural 
reduc�on occurs during the 2030–2040 period, when consump�on drops sharply to about 3,628 ktoe, 
marking the main transforma�on phase. 

The decline con�nues toward 2050, reaching approximately 3,361 ktoe, though at a more moderate 
pace compared to the 2030–2040 interval. This suggests that the strongest structural adjustments 
occur before 2040, while post-2040 reduc�ons reflect the gradual matura�on of technical efficiency 
poten�al. 

The graph below illustrates a slight short-term increase followed by sustained and structurally 
significant reduc�ons, with the most pronounced transforma�on taking place between 2030 and 2040. 

 

Figure 6: Total final energy consumption per sector for Slovenia up to 2050 
 

The projected 2030 level aligns with Slovenia’s target under Ar�cle 4 of the Energy Efficiency Direc�ve. 
However, sustained compliance depends on consistent policy implementa�on, par�cularly in transport 
electrifica�on and residen�al hea�ng. 

Reduc�ons are primarily driven by transport and households, while industry and services adjust more 
gradually. 
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Sectoral Developments 
Industry 
Industrial energy consump�on increases over the projec�on horizon. From approximately 1,181 ktoe 
in 2022, final energy demand rises in 2030 and con�nues increasing through 2040 and 2050. This 
indicates that growth in industrial ac�vity outweighs efficiency gains over �me. 

At the same �me, energy savings expand progressively, reaching around 120 ktoe in 2030, 164 ktoe in 
2040, and 217 ktoe in 2050. These figures demonstrate ongoing improvements from process 
moderniza�on, enhanced energy management, and progressive electrifica�on. However, the 
magnitude of savings is not sufficient to reverse overall consump�on growth. 

The graph below shows that efficiency gains moderate industrial demand but do not lead to absolute 
reduc�ons. Compared to other sectors, industrial improvements remain incremental, with ac�vity 
growth con�nuing to drive a gradual increase in final energy consump�on through 2050. 

 

Figure 7: Total final energy consumption in Industry in Slovenia up to 2050 
 

Transport 
The transport sector exhibits the most pronounced structural transforma�on over the projec�on 
horizon. From approximately 1,977 ktoe in 2022, energy consump�on declines progressively a�er 
2030, reaching significantly lower levels by 2040 and further decreasing toward 2050. At the same �me, 
cumula�ve energy savings increase sharply, reaching around 520 ktoe in 2030, 1,113 ktoe in 2040, and 
1,365 ktoe in 2050. This reflects accelerated electrifica�on of passenger vehicles, improvements in 
freight efficiency, and gradual structural shi�s in mobility paterns. The most substan�al reduc�ons in 
consump�on occur during the 2030–2040 period, marking the core transforma�on phase. By 2050, 
transport accounts for the largest share of total energy savings, confirming its central role in the overall 
efficiency pathway.  

The graph below shows a decisive and sustained transport transi�on, with efficiency gains more than 
offse�ng ac�vity growth and driving significant long-term reduc�ons in final energy consump�on. 
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Figure 8: Total final energy consumption in Transport sector in Slovenia up to 2050 
 

Households 
Residen�al energy use declines steadily throughout the projec�on period. From approximately 1,000 
ktoe in 2022, final energy consump�on decreases significantly by 2030 and con�nues falling through 
2040 and 2050. The reduc�on is con�nuous rather than abrupt, indica�ng a sustained transforma�on 
of the sector. At the same �me, cumula�ve energy savings increase progressively, reaching around 293 
ktoe in 2030, 461 ktoe in 2040, and 530 ktoe in 2050. These savings reflect large-scale building 
renova�on, stricter insula�on standards, widespread deployment of heat pumps, and moderniza�on 
of hea�ng systems. The most pronounced reduc�ons occur between 2022 and 2040, while post-2040 
improvements con�nue at a slightly more moderate pace as the technical renova�on poten�al 
gradually matures.  

The residen�al sector demonstrates a consistent and structurally significant decline in final energy 
consump�on, driven primarily by improvements in space hea�ng efficiency and hea�ng system 
transforma�on. 

 

Figure 9: Total final energy consumption in Households in Slovenia up to 2050 
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Services 
Energy use in the services sector declines moderately over the projec�on horizon, despite con�nued 
growth in commercial ac�vity. From approximately 572 ktoe in 2022, final energy consump�on 
decreases by 2030 and con�nues to fall slightly toward 2040. By 2050, consump�on remains broadly 
stable compared to 2040, indica�ng that reduc�ons taper off in the later period. 

At the same �me, cumula�ve energy savings increase progressively, reaching around 44 ktoe in 2030, 
156 ktoe in 2040, and 260 ktoe in 2050. These improvements reflect stronger building standards, more 
efficient HVAC systems, and upgraded ligh�ng technologies. 

The graph below indicates that efficiency gains largely offset ac�vity-driven demand growth, resul�ng 
in a modest but sustained downward trajectory in final energy consump�on, with stabiliza�on 
occurring as technical efficiency poten�al matures toward 2050. 

 

Figure 10: Total final energy consumption in Services in Slovenia up to 2050 
 

5.1.2 Technical ODEX Development and Efficiency Gains 
Using 2022 as the baseline (ODEX = 100), the projected technical ODEX evolu�on is as follows: 

Table 4: Projected technical ODEX evolution for Slovenia up to 2050 

Sector 2025 2030 2040 2050 

Industry 93 91 89 85 

Transport 93 76 49 38 

Households 88 74 59 53 

Services 100 91 73 59 

 

By 2050, cumula�ve technical efficiency improvements rela�ve to 2022 reach: 

• Transport: 69% 
• Households: 53% 
• Services: 45% 



D 5.1 Analysis and evalua�on of methodologies, EE indicators and 
projec�ons  

 

 
  68 
  

Co-funded by the 
European Union 

• Industry: 18% 

Transport is the dominant driver of efficiency gains, par�cularly during 2030–2040, the peak 
transforma�on phase. Household improvements are substan�al but moderate a�er 2040. Industry 
shows steady yet compara�vely modest gains throughout the period. 

5.1.3 Energy Savings Dynamics 
Cumula�ve Savings 
Cumula�ve energy savings increase steadily over the projec�on horizon, with a pronounced 
accelera�on a�er 2030. 

• 2022–2025 – Ini�al Phase: 
By 2025, cumula�ve savings reach approximately 375 ktoe, reflec�ng early efficiency 
improvements across all sectors, with transport and households already contribu�ng 
no�ceably. 

• 2025–2030 – Rapid Expansion: 
Savings rise sharply to around 977 ktoe by 2030, more than doubling compared to 2025. 
Transport becomes the dominant driver during this period, supported by growing residen�al 
contribu�ons. 

• 2030–2040 – Structural Transforma�on Phase: 
The most significant increase occurs between 2030 and 2040, when cumula�ve savings surge 
to approximately 1,894 ktoe. Transport clearly accounts for the largest share of savings, while 
households provide substan�al addi�onal reduc�ons and industry and services contribute 
steadily. 

• 2040–2050 – Con�nued Growth with Modera�on: 
By 2050, cumula�ve savings reach approximately 2,372 ktoe. Growth con�nues, though at a 
somewhat moderated pace compared to the 2030–2040 decade. 

Cumula�ve savings expand progressively across all sectors, with transport emerging as the principal 
driver of long-term savings, supported by significant contribu�ons from households and more gradual 
improvements in industry and services. 

Average Annual Savings 
Projected average annual savings for 2023–2030 are approximately twice the historical average 
observed during 2015–2022. The strongest accelera�on occurs in transport and households. 

Annual savings peak during 2031–2040 due to large-scale electrifica�on of the vehicle fleet. A�er 2040, 
annual savings moderate as fleet transforma�on and renova�on programs mature. 

The projec�ons imply a substan�al accelera�on of implementa�on compared to historical 
performance. 

5.1.4 Ex-post vs. Ex-ante Comparison 
During 2015–2022 (ex-post), average annual energy savings amounted to approximately 70 ktoe. 
Savings were moderate and rela�vely balanced across sectors, with households and industry 
contribu�ng significantly, while transport played a limited role due to slower electrifica�on and gradual 
fleet turnover. 
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In the projected period 2023–2025 (ex-ante), annual savings increase sharply to around 125 ktoe, 
represen�ng an increase of nearly 80% compared to historical performance. This marks the first major 
accelera�on phase. The increase is driven primarily by intensified residen�al renova�on and a strong 
expansion of transport electrifica�on. 

During 2026–2030, annual savings remain high at approximately 120 ktoe, slightly below the 2023–
2025 peak but s�ll well above historical levels. In this phase, households are the dominant contributor, 
reflec�ng large-scale building renova�on and hea�ng system moderniza�on. 

In 2031–2040, annual savings decline to around 92 ktoe, but remain about 30% higher than the 
historical average. During this period, transport becomes increasingly dominant, while residen�al 
savings moderate as earlier renova�on efforts mature. 

A�er 2040, annual savings decrease significantly to approximately 48 ktoe, falling below historical 
levels. This reflects technical satura�on of cost-effec�ve measures rather than a weakening of policy 
ambi�on. 

Slovenia’s projected pathway shows a strong front-loaded accelera�on (2023–2030), followed by 
gradual modera�on. 

 
Figure 11: Average yearly sector-specific energy savings and total energy savings in Slovenia; ex-post 

for period 2015–2022 and ex-ante for the period 2023–2050 
 

Final energy consump�on was evaluated under two scenarios: one including projected energy 
efficiency improvements and one without them. 

Without addi�onal efficiency measures, final energy consump�on would be approximately: 

• 19% higher in 2030, 

• 48% higher in 2040, 

• 67% higher in 2050. 

The strongest accelera�on in energy savings occurs in the period 2023–2025 and remains elevated 
through 2030. During this medium-term transforma�on phase, households are the dominant driver, 
reflec�ng large-scale residen�al renova�on and hea�ng system upgrades. A�er 2030, transport 
becomes increasingly important as electrifica�on expands and efficiency gains deepen. Beyond 2040, 
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annual savings decline due to the gradual satura�on of cost-effec�ve technical poten�al. Overall, large-
scale residen�al renova�on and transport electrifica�on emerge as the structurally decisive policy 
pillars of the transi�on. 

5.1.5 Overall Assessment 
Slovenia’s projected efficiency pathway demonstrates a clearly front-loaded transi�on, with annual 
savings increasing by nearly 80% compared to historical levels in the 2023–2030 period. 

The household sector serves as the principal driver during the renova�on-intensive phase up to 2030. 
Transport becomes more important a�er 2030, while industry and services contribute steady but 
smaller gains. 

Although annual savings moderate a�er 2030 and decline further a�er 2040, the cumula�ve impact of 
early accelera�on secures substan�al structural reduc�ons. Achieving Slovenia’s medium- and long-
term objec�ves therefore depends primarily on successfully delivering the early renova�on wave and 
sustaining transport electrifica�on through 2040. 

5.2. Croa�a – Energy Efficiency Analysis (2022–2050) 

5.2.1 Evolu�on of Final Energy Consump�on 
Overall Trajectory 
Croa�a’s final energy consump�on over 2022–2050 follows a steadily declining pathway. Total 
consump�on decreases from approximately 6,684 ktoe in 2022 to around 6,358 ktoe in 2025, 
indica�ng an early but moderate reduc�on. By 2030, final energy consump�on declines further to 
about 5,747 ktoe, marking a more substan�al step down compared to 2022 levels. The most 
pronounced reduc�on occurs during the 2030–2040 period, when consump�on drops sharply to 
approximately 4,579 ktoe, reflec�ng the main structural transforma�on phase. 

A�er 2040, the decline con�nues, though at a slightly moderated pace, reaching roughly 3,865 ktoe by 
2050. This con�nued decrease indicates sustained efficiency gains and structural adjustments across 
sectors, even as the most significant transforma�on occurs before 2040. 

The graph below shows a gradual ini�al decline followed by an accelerated reduc�on a�er 2030, with 
con�nued but somewhat smoother decreases toward 2050 as technical efficiency poten�al 
progressively matures. 
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Figure 12: Total final energy consumption per sector for Croatia up to 2050 
 

The projected 2030 level aligns with Croa�a’s target under Ar�cle 4 of the Energy Efficiency Direc�ve. 
However, maintaining compliance depends on con�nuous policy implementa�on, par�cularly in the 
residen�al and transport sectors. 

Reduc�ons are primarily driven by households and transport, while industry and services contribute 
more gradually. 

Sectoral Developments 
Industry 
Industrial final energy consump�on declines progressively over the projec�on period. From 
approximately 1,134 ktoe in 2022, consump�on decreases by 2030 and con�nues to fall through 2040 
and 2050, reaching its lowest level at the end of the projec�on horizon. 

At the same �me, cumula�ve energy savings increase significantly, reaching around 188 ktoe in 2030, 
292 ktoe in 2040, and 567 ktoe in 2050. These improvements reflect moderniza�on of produc�on 
processes, enhanced energy management systems, electrifica�on of selected ac�vi�es, and structural 
adjustments within manufacturing. 

Although economic output may con�nue to grow, improvements in specific energy consump�on are 
sufficient to generate net reduc�ons in final energy demand. Compared to other sectors, industrial 
improvements are steady and structurally significant, par�cularly in the long term, with savings 
increasing markedly toward 2050. 
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Figure 13: Total final energy consumption in Industry in Croatia up to 2050 
 

Transport 
Transport energy consump�on declines progressively throughout the projec�on period. From 
approximately 2,178 ktoe in 2022, final energy demand decreases significantly by 2030 and con�nues 
falling through 2040 and 2050, reaching roughly half of its ini�al level by the end of the horizon. 

The most substan�al reduc�ons occur between 2030 and 2040, marking the core transforma�on 
phase. During this period, cumula�ve energy savings increase sharply, reaching around 272 ktoe in 
2030, 739 ktoe in 2040, and 1,111 ktoe in 2050. 

This trend reflects accelerated electrifica�on of passenger vehicles, improved vehicle efficiency, gradual 
fleet turnover, and efficiency gains in freight transport. By 2050, transport contributes one of the largest 
shares to overall cumula�ve energy savings, confirming its central role in the long-term decarboniza�on 
pathway. 

The graph below illustrates a decisive structural transi�on in the transport sector, with sustained 
reduc�ons in final energy consump�on driven by electrifica�on and efficiency improvements. 

 

Figure 14: Total final energy consumption in Transport sector in Croatia up to 2050 
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Households 
The residen�al sector exhibits the strongest absolute reduc�on in final energy consump�on over the 
projec�on horizon. From approximately 2,286 ktoe in 2022, energy demand declines significantly by 
2030 and con�nues to fall sharply through 2040 and 2050, reaching well below half of its ini�al level 
by mid-century. 

Cumula�ve energy savings increase substan�ally, reaching around 411 ktoe in 2030, 986 ktoe in 2040, 
and 1,350 ktoe in 2050. These reduc�ons are primarily driven by large-scale building renova�on, 
moderniza�on of hea�ng systems, widespread deployment of heat pumps, and improved insula�on 
standards. 

Efficiency improvements in appliances and ligh�ng provide addi�onal contribu�ons. While reduc�ons 
con�nue a�er 2040, the pace becomes slightly more moderate as the most accessible renova�on 
poten�al is progressively realized. 

The graph below confirms that the residen�al sector plays a central role in driving long-term energy 
demand reduc�ons, with sustained structural improvements through 2050. 

 

Figure 15: Total final energy consumption in Households in Croatia up to 2050 
 

Services 
Energy consump�on in the services sector declines moderately over the projec�on horizon, despite 
con�nued growth in floor area and ac�vity. From approximately 1,087 ktoe in 2022, final energy 
demand decreases by 2030 and con�nues to fall slightly toward 2040. By 2050, consump�on remains 
broadly stable compared to 2040 levels, indica�ng that reduc�ons slow in the later period. 

At the same �me, cumula�ve energy savings increase progressively, reaching around 125 ktoe in 2030, 
285 ktoe in 2040, and 374 ktoe in 2050. These gains reflect improvements in HVAC systems, ligh�ng 
technologies, and energy management prac�ces. 

Efficiency improvements largely offset ac�vity growth, resul�ng in a modest but sustained net 
reduc�on in final energy consump�on, with stabiliza�on occurring as technical efficiency poten�al 
gradually matures toward 2050. 
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Figure 16: Total final energy consumption in Services in Croatia up to 2050 
 

5.2.2 Technical ODEX Development and Efficiency Gains 
Using 2022 as the baseline (ODEX = 100), the projected technical ODEX evolu�on is as follows: 

Table 5: Projected technical ODEX evolution for Croatia up to 2050 

Sector 2025 2030 2040 2050 

Industry 89 85 77 60 

Transport 92 87 65 48 

Households 99 81 55 39 

Services 97 86 70 62 

 

By 2050, cumula�ve technical efficiency improvements rela�ve to 2022 reach: 

• Transport: 51% 
• Households: 59% 
• Services: 34% 
• Industry: 50% 

The household sector exhibits the strongest rela�ve improvement, par�cularly a�er 2030, reflec�ng 
intensified renova�on and hea�ng moderniza�on. Transport shows substan�al progress a�er 2030 due 
to electrifica�on. Industrial improvements advance steadily across the en�re period. 

5.2.3 Energy Savings Dynamics 
Cumula�ve Savings 
Cumula�ve energy savings increase steadily over the projec�on horizon, with a clear accelera�on a�er 
2030: 

• 2022–2025 – Ini�al Phase: 
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By 2025, cumula�ve savings reach approximately 358 ktoe, reflec�ng early efficiency 
measures across all sectors, with contribu�ons from industry, transport, and households. 

• 2025–2030 – Moderate Expansion: 
Savings increase to around 996 ktoe by 2030, marking a significant step-up compared to 
2025. Households and transport play increasingly important roles during this period. 

• 2030–2040 – Structural Accelera�on: 
The strongest growth occurs between 2030 and 2040, when cumula�ve savings rise sharply 
to approximately 2,302 ktoe. Households become the dominant contributor, supported by 
substan�al gains in transport and steady industrial improvements. 

• 2040–2050 – Con�nued Growth:  
By 2050, cumula�ve savings reach approximately 3,402 ktoe. Growth con�nues at a strong 
pace, with households maintaining the largest share, transport contribu�ng significantly, and 
industry and services providing steady addi�onal savings. 

Cumula�ve savings expand progressively across all sectors, with the main structural accelera�on 
occurring between 2030 and 2040 and households and transport represen�ng the principal drivers of 
long-term savings. 

Average Annual Savings 
Projected average annual savings for 2023–2030 are approximately twice the historical average 
observed during 2015–2022. The most pronounced accelera�on occurs in the residen�al sector. 

Annual savings remain elevated during 2031–2040, par�cularly in households and transport. A�er 
2040, annual savings moderate slightly as major efficiency opportuni�es have already been 
implemented. 

The projec�ons indicate the necessity of accelerated implementa�on compared to historical 
performance. 

5.2.4 Ex-post vs. Ex-ante Comparison 
During 2015–2022 (ex-post), average annual energy savings amounted to approximately 52 ktoe. 
Savings were moderate, with industry and households providing the largest shares. Transport 
contributed only marginally due to limited electrifica�on and gradual fleet turnover. 

In the projected period 2023–2025 (ex-ante), annual savings increase sharply to around 119 ktoe, more 
than double the historical level (+129%). Transport becomes a major contributor due to accelerated 
electrifica�on, while households also expand their role through renova�on measures. 

During 2026–2030, annual savings increase further to approximately 128 ktoe, and in 2031–2040 they 
reach about 131 ktoe, marking the peak structural transforma�on phase. This represents an increase 
of roughly 150% compared to historical performance. The household sector becomes the dominant 
contributor during this period, supported by sustained renova�on and hea�ng moderniza�on. 
Transport remains structurally important. 

Even in 2041–2050, annual savings remain high at around 110 ktoe, s�ll more than double the historical 
average. Unlike a front-loaded transi�on, Croa�a’s pathway shows sustained elevated savings over the 
long term, rather than a sharp post-2030 decline. 
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This comparison confirms that Croa�a’s efficiency strategy relies on maintaining significantly higher 
implementa�on levels than historically observed, not only temporarily but throughout the projec�on 
horizon. 

 

Figure 17: Average yearly sector-specific energy savings and total energy savings in Croatia; ex-post 
for period 2015–2022 and ex-ante for the period 2023–2050 

 

Final energy consump�on was evaluated under two scenarios: one including projected energy 
efficiency improvements and one without them. 

Without addi�onal efficiency measures, final energy consump�on would be approximately: 

• 17% higher in 2030, 

• 50% higher in 2040, 

• 88% higher in 2050. 

The sustained high level of annual savings (above 110 ktoe from 2023 onward) explains the widening 
gap between the efficiency and counterfactual scenarios. Unlike a temporary accelera�on, Croa�a’s 
pathway reflects a structurally higher efficiency trajectory maintained across decades. 

A�er 2023, annual energy savings more than double compared to the historical period and remain 
structurally elevated throughout the projec�on horizon. The transforma�on is par�cularly household-
driven during 2026–2040, reflec�ng intensified building renova�on and hea�ng system moderniza�on. 
Transport provides strong and sustained contribu�ons, especially as electrifica�on expands, while 
industry and services con�nue to deliver steady, though compara�vely smaller, improvements. Overall, 
residen�al renova�on and hea�ng moderniza�on emerge as the primary structural drivers of Croa�a’s 
efficiency pathway, supported by transport electrifica�on and incremental industrial gains. 
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5.2.5 Overall Assessment 
Croa�a’s projected pathway demonstrates a structurally sustained accelera�on of energy efficiency 
efforts, with annual savings more than doubling compared to the historical period and remaining 
elevated through 2050. 

The household sector serves as the principal driver of long-term savings, supported by strong 
contribu�ons from transport. Industry and services provide steady incremental gains. 

Unlike a short-term transforma�on spike, Croa�a’s efficiency transi�on is characterized by long-term 
stability at a high level of implementa�on, which is essen�al for achieving na�onal and EU climate and 
energy objec�ves. 

5.3. Lithuania – Energy Efficiency Analysis (2022–2040) 

5.3.1 Evolu�on of Final Energy Consump�on 
Note: Lithuania’s Na�onal Energy and Climate Plan (NECP) provides projec�ons only up to 2040. 
Therefore, the following assessment is limited to the 2022–2040 period and does not extend to 2050. 

Overall Trajectory 
Lithuania’s final energy consump�on over 2022–2040 follows a gradual declining trajectory, though the 
reduc�on is not immediate. Total consump�on remains broadly stable between 2022 (5,294 ktoe) and 
2025 (5,268 ktoe), indica�ng only marginal change in the short term. A clearer downward trend 
emerges a�er 2025. By 2030, total final energy consump�on decreases to approximately 5,177 ktoe, 
and further declines to around 4,887 ktoe by 2040. The most pronounced reduc�on therefore occurs 
during the 2030–2040 period, marking the main structural adjustment phase. Sectorally, the decline is 
primarily driven by reduc�ons in transport and household energy use a�er 2025, while industry 
remains rela�vely stable and services show moderate varia�on. The graph below indicates a gradual 
rather than accelerated transi�on, with the most significant structural reduc�ons materializing a�er 
2030. 

 

Figure 18: Total final energy consumption per sector for Lithuania up to 2040 
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The projected 2030 consump�on level for Lithuania does not reach the target set under Ar�cle 4 of the 
Energy Efficiency Direc�ve. While the gap remains rela�vely limited, projected final energy 
consump�on in 2030 is s�ll slightly above the binding target. This indicates that addi�onal measures 
or strengthened implementa�on will be required to ensure full compliance, par�cularly in transport 
electrifica�on and residen�al hea�ng, where further accelera�on could help close the remaining gap. 

Overall reduc�ons toward 2040 are driven primarily by transport, supported by structural 
improvements in industry and steady gains in services. 

Sectoral Developments 
Industry 
Industrial final energy consump�on increases between 2022 and 2030, rising from approximately 909 
ktoe in 2022 to a higher level in 2030. This suggests that growth in industrial ac�vity outweighs early 
efficiency gains during the first part of the projec�on period. 

By 2040, consump�on declines slightly compared to 2030 but remains above 2022 levels, indica�ng 
that efficiency improvements moderate demand growth rather than produce absolute reduc�ons. 

Cumula�ve energy savings increase progressively, reaching around 87 ktoe in 2030 and 124 ktoe in 
2040. These improvements reflect moderniza�on of produc�on processes, electrifica�on of selected 
ac�vi�es, enhanced energy management systems, and structural adjustments within manufacturing. 

Industrial efficiency gains are steady but moderate rela�ve to other sectors, containing demand growth 
rather than driving strong net reduc�ons in final energy consump�on. 

 

Figure 19: Total final energy consumption in Industry in Lithuania up to 2040 
 

Transport 
Transport energy consump�on decreases significantly across the projec�on period. From 
approximately 2,214 ktoe in 2022, final energy demand falls sharply by 2030 and declines further by 
2040, reaching substan�ally lower levels compared to the base year. 
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The most pronounced reduc�ons occur between 2022 and 2030, with con�nued strong declines 
through 2040. At the same �me, cumula�ve energy savings increase rapidly, reaching around 732 ktoe 
in 2030 and 1,368 ktoe in 2040. 

This development reflects accelerated electrifica�on of passenger vehicles, improvements in vehicle 
efficiency, freight transport gains, and structural changes in mobility paterns. By 2040, transport clearly 
represents one of the dominant contributors to total energy savings. 

The graph below indicates a decisive structural transforma�on in the transport sector, with sustained 
and substan�al reduc�ons in final energy consump�on. 

 

Figure 20: Total final energy consumption in Transport sector in Lithuania up to 2040 
 

Households 
Residen�al energy consump�on in Lithuania remains rela�vely stable over the projec�on horizon, with 
a slight increase from approximately 1,559 ktoe in 2022 to a somewhat higher level in 2030, followed 
by broadly stable consump�on toward 2040.  

This indicates that efficiency improvements in space hea�ng, building renova�on, and hea�ng system 
moderniza�on are largely offset by underlying ac�vity drivers such as increased floor area, comfort 
levels, or demographic factors. 

While measures such as building renova�on, insula�on improvements, moderniza�on of district 
hea�ng systems, and gradual heat pump penetra�on contribute to efficiency gains, these 
improvements do not translate into an absolute reduc�on in final residen�al energy consump�on by 
2040. Instead, they help contain growth and stabilize demand. 

The residen�al sector does not achieve substan�al absolute consump�on reduc�ons in this projec�on 
period, sugges�ng that further accelera�on of renova�on and hea�ng system transforma�on would be 
required to generate stronger demand-side reduc�ons. 
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Figure 21: Total final energy consumption in Households in Lithuania up to 2040 
 

Services 
Energy use in the services sector increases steadily over the projec�on horizon. Final energy 
consump�on rises from approximately 613 ktoe in 2022 to a higher level in 2030 and increases further 
by 2040. Although efficiency improvements—reflected in the growing volume of energy savings—
contribute to modera�ng demand growth, they do not fully offset the expansion of commercial floor 
area and service ac�vity. Improvements in HVAC systems, ligh�ng technologies, and building standards 
generate measurable savings, but these gains primarily contain growth rather than produce absolute 
reduc�ons. As a result, the services sector shows a gradual increase in final energy consump�on 
despite ongoing efficiency measures. The graph below indicates that ac�vity growth outweighs 
efficiency improvements in this sector, sugges�ng that stronger or more accelerated efficiency 
interven�ons would be required to achieve net consump�on reduc�ons. 

 

Figure 22: Total final energy consumption in Services in Lithuania up to 2040 
 

5.3.2 Technical ODEX Development and Efficiency Gains 
Using 2022 as the baseline (ODEX = 100), the projected technical ODEX evolu�on is as follows: 
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Table 6: Projected technical ODEX evolution for Lithuania up to 2040 

Sector 2025 2030 2040 

Industry 91 91 88 

Transport 90 71 49 

Households 100 100 100 

Services 92 85 85 

 

By 2040, cumula�ve technical efficiency improvements rela�ve to 2022 reach: 

• Transport: 62% 
• Households: 0% 
• Services: 16% 
• Industry: 14% 

Transport and households exhibit the strongest rela�ve improvements, par�cularly during the 2030–
2040 transforma�on phase. Industrial and service-sector gains progress steadily but remain 
compara�vely moderate. 

5.3.3 Energy Savings Dynamics 
Cumula�ve Savings 
Cumula�ve energy savings increase progressively over the projec�on period to 2040, following a 
strongly upward trajectory. 

• 2022–2025 – Ini�al Implementa�on Phase: 
By 2025, cumula�ve savings reach approximately 389 ktoe, reflec�ng early efficiency 
measures, with transport already emerging as the main contributor. 

• 2025–2030 – Rapid Accelera�on: 
Savings more than double to around 920 ktoe by 2030, driven predominantly by transport 
efficiency improvements and electrifica�on, while industry and services provide smaller 
addi�onal contribu�ons. 

• 2030–2040 – Structural Expansion Phase: 
The most pronounced increase occurs during this decade, with cumula�ve savings rising to 
approximately 1,592 ktoe by 2040. Transport clearly accounts for the largest share of savings, 
while industry, households, and services contribute compara�vely modest amounts. 

Cumula�ve energy savings are heavily concentrated in the transport sector, while other sectors play a 
suppor�ng but secondary role. The main structural accelera�on occurs between 2025 and 2040, driven 
primarily by transport electrifica�on. 

Average Annual Savings 
Projected average annual savings during 2023–2030 are significantly higher than historical averages 
observed during 2015–2022, consistent with the structural gap iden�fied in the policy impact 
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assessment. The avoided final energy consump�on of approximately 17% by 2030 (compared to a 
scenario without efficiency measures) illustrates the scale of accelera�on required rela�ve to past 
performance. The strongest increase in annual savings occurs in the residen�al sector, supported by 
transport electrifica�on. 

During 2031–2040, annual savings remain elevated and contribute to a widening divergence between 
the efficiency scenario and the counterfactual pathway. By 2040, final energy consump�on would be 
approximately 40% higher in the absence of efficiency measures, underscoring the cumula�ve impact 
of sustained annual savings. Compared to historical performance, this period represents a structural 
and policy-driven accelera�on in energy efficiency improvements, par�cularly in building renova�on 
and transport electrifica�on. 

5.3.4 Ex-post vs. Ex-ante Comparison 
During 2015–2022 (ex-post), average annual energy savings amounted to 107 ktoe. Savings were 
largely driven by industry and households, while transport contributed only marginally due to limited 
electrifica�on and gradual fleet turnover. 

In the projected period 2023–2025 (ex-ante), annual savings increase to approximately 130 ktoe, 
represen�ng an increase of about 21% compared to the historical period. This phase marks the 
beginning of accelerated implementa�on. Unlike the historical period, transport becomes the 
dominant contributor, while industrial savings decline rela�ve to the past. 

During 2026–2030, average annual savings remain elevated at around 106 ktoe, broadly comparable 
to historical levels but with a fundamentally different structure. Transport clearly dominates total 
savings, while contribu�ons from industry and households become more limited. 

In 2031–2040, annual savings decline significantly to approximately 67 ktoe, reflec�ng a slowdown in 
implementa�on and par�al satura�on of cost-effec�ve measures. Savings in this period are driven 
almost en�rely by transport, with minimal contribu�ons from other sectors. 

The comparison shows that Lithuania’s transforma�on is not characterized by a con�nuous scaling-up 
of total annual savings, but rather by a structural shi� in sectoral contribu�ons, with transport 
becoming the central driver of projected efficiency gains a�er 2023. 
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Figure 23: Average yearly sector-specific energy savings and total energy savings in Lithuania; ex-post 
for period 2015–2022 and ex-ante for the period 2023–2040 

 

Final energy consump�on was assessed under two scenarios: one including projected energy efficiency 
improvements and one without them. 

Without addi�onal efficiency measures, final energy consump�on would be approximately: 

• 18% higher in 2030, 

• 33% higher in 2040. 

Although projected annual savings do not drama�cally exceed historical levels (except in 2023–2025), 
the cumula�ve impact of sustained transport-driven savings leads to a widening divergence between 
the efficiency and counterfactual scenarios over �me. 

During the historical period, energy savings were driven primarily by industry, which accounted for the 
largest share of annual improvements. In contrast, the projected pathway shows a clear structural shi�: 
transport electrifica�on becomes the dominant source of savings from 2023 onward. Residen�al 
savings con�nue to contribute, but their role gradually declines a�er 2025 compared to the stronger 
expansion phase. As a result, transport electrifica�on emerges as the structurally decisive policy pillar 
in the medium term, while residen�al renova�on and industrial moderniza�on provide more modest 
and suppor�ve contribu�ons. 

5.3.5 Overall Assessment 
Up to 2040, Lithuania’s projected pathway demonstrates a structural reorienta�on of efficiency efforts, 
with transport replacing industry as the primary driver of annual energy savings. 

While total annual savings a�er 2025 do not significantly exceed historical levels—and even decline 
a�er 2030—the cumula�ve impact of sustained transport electrifica�on remains cri�cal for mee�ng 
na�onal targets. 

Maintaining alignment with EU and na�onal objec�ves therefore depends less on expanding total 
annual savings and more on successfully delivering the transport transi�on, supported by con�nued 
but secondary contribu�ons from households and industry. 

5.4. Belgium – Energy Efficiency Analysis (2022–2050) 

5.4.1 Evolu�on of Final Energy Consump�on 
Note: Belgium uses 2020 as the base year for its projec�ons. Therefore, all projected efficiency 
improvements and ODEX developments are referenced to 2020 (ODEX2020 = 100), rather than 2022 
as in some other country assessments. 

Overall Trajectory 
Belgium’s final energy consump�on over 2020–2050 follows a non-linear trajectory. Consump�on 
increases between 2020 and 2025, reaching a peak around 30,903 ktoe in 2025. Therea�er, final energy 
demand begins to decline, falling to approximately 28,081 ktoe in 2030, and decreasing more 
substan�ally to around 23,759 ktoe by 2040. A further, more moderate reduc�on occurs toward 2050, 
when consump�on reaches approximately 22,808 ktoe. 
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This patern indicates that the main structural decline takes place a�er 2025, with the most 
pronounced reduc�ons occurring in the 2030–2040 period. The post-2025 decline reflects the 
combined effects of strengthened energy efficiency measures, electrifica�on—par�cularly in 
transport—fuel subs�tu�on, and broader structural adjustments embedded in Belgium’s na�onal 
energy and climate strategy. 

The graph shows an ini�al rise in energy demand followed by a sustained and structurally significant 
decline a�er 2025, with the strongest reduc�on phase occurring between 2030 and 2040. 

 

Figure 24: Total final energy consumption per sector for Belgium up to 2050 
 

The projected 2030 final energy consump�on level is broadly aligned with Belgium’s commitments 
under Ar�cle 4 of the Energy Efficiency Direc�ve. However, the rela�vely limited buffer between 
projected consump�on and the target highlights the need for full and �mely implementa�on of 
planned measures. 

Overall reduc�ons are primarily driven by transport and households, while industry and services 
contribute steady but more gradual improvements. 

Sectoral Developments 
Industry 
Industrial final energy consump�on declines moderately toward 2030 and con�nues decreasing 
gradually therea�er. Improvements stem from process op�miza�on, enhanced energy management 
systems, electrifica�on of selected processes, and gradual fuel switching. Despite these gains, energy-
intensive industries con�nue to represent a significant share of final demand. Efficiency improvements 
progress steadily but are moderated by longer investment cycles and technological constraints. 
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Figure 25: Total final energy consumption in Industry in Belgium up to 2050 
 

Transport 
Transport exhibits the most pronounced structural transforma�on. A�er 2025, energy consump�on 
declines substan�ally, with the strongest reduc�ons occurring between 2030 and 2040. Accelerated 
electrifica�on of passenger vehicles, improvements in vehicle efficiency, and gradual modal 
adjustments drive this trend. By 2050, transport accounts for the largest share of cumula�ve energy 
savings. 

 

Figure 26: Total final energy consumption in Transport sector in Belgium up to 2050 
 

Households 
The residen�al sector shows a steady decline throughout the projec�on horizon. Reduced hea�ng 
demand due to large-scale building renova�on, increased heat pump penetra�on, and improvements 
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in appliance efficiency are the main drivers. Efficiency gains are par�cularly strong in the earlier phases 
of the transi�on. 

 

Figure 27: Total final energy consumption in Households in Belgium up to 2050 
 

Services 
Energy consump�on in services decreases moderately despite ongoing growth in commercial floor 
area. Improvements in HVAC systems, ligh�ng technologies, and building standards offset increased 
ac�vity levels, resul�ng in gradual net reduc�ons. 

 

Figure 28: Total final energy consumption in Services in Belgium up to 2050 
 

5.4.2 Technical ODEX Development and Efficiency Gains 
Using 2020 as the baseline (ODEX = 100), the projected technical ODEX evolu�on is as follows: 
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Table 7: Projected technical ODEX evolution for Belgium up to 2050 

Sector 2025 2030 2040 2050 

Industry 97 92 88 81 

Transport 98 88 57 51 

Households 89 71 54 44 

Services 90 74 69 69 

 

By 2050, cumula�ve technical efficiency improvements rela�ve to 2020 reach: 

• Transport: 59% 
• Households: 64% 
• Services: 33% 
• Industry: 23% 

Transport displays the strongest rela�ve improvement, par�cularly a�er 2030 when electrifica�on 
becomes the dominant driver. Household efficiency gains are significant and partly front-loaded, while 
industrial and service-sector improvements progress more gradually. 

5.4.3 Energy Savings Dynamics 
Cumula�ve Savings 
Cumula�ve energy savings rise sharply over the projec�on period, following a strongly accelera�ng 
trajectory. 

• 2020–2025 – Ini�al Build-Up Phase: 
By 2025, cumula�ve savings reach approximately 1,848 ktoe, reflec�ng early efficiency gains 
across all sectors, with households already making a significant contribu�on. 

• 2025–2030 – Rapid Accelera�on: 
Savings increase markedly to around 5,598 ktoe by 2030, more than tripling compared to 
2025. This phase reflects intensified implementa�on of building renova�on and transport 
efficiency measures. 

• 2030–2040 – Structural Transforma�on Phase: 
The most pronounced expansion occurs during this decade, with cumula�ve savings rising to 
approximately 10,474 ktoe by 2040. Both households and transport contribute substan�ally, 
while industrial savings also increase steadily. 

• 2040–2050 – Con�nued Expansion with Slight Modera�on: 
By 2050, cumula�ve savings reach approximately 12,801 ktoe. Growth con�nues, though at a 
somewhat moderated pace compared to the rapid expansion between 2030 and 2040. 

By 2050, households and transport account for the largest shares of cumula�ve savings, with 
industry contribu�ng steadily and services providing a smaller but consistent share. 
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Average Annual Savings 
During the historical period 2010–2019, average annual energy savings amounted to 258 ktoe per year, 
represen�ng the baseline level of implementa�on. 

In 2020–2025, annual savings increase to approximately 370 ktoe, which is about 43% higher than the 
historical average. This reflects a clear intensifica�on of policy efforts, par�cularly in building 
renova�on, early transport electrifica�on, and industrial efficiency measures. 

The period 2026–2030 marks the peak of implementa�on, with annual savings reaching approximately 
750 ktoe. This represents an increase of roughly 190% compared to the historical period (nearly three 
�mes higher than 2010–2019 levels). This sharp escala�on is driven by large-scale residen�al 
renova�on, strong industrial efficiency improvements, and rapid expansion of transport electrifica�on. 

In 2031–2040, annual savings decline to around 488 ktoe, but remain approximately 89% higher than 
the historical average. Although lower than the 2026–2030 peak, this period s�ll reflects a structurally 
elevated level of implementa�on, with transport becoming the dominant contributor. 

By 2041–2050, annual savings decrease to approximately 233 ktoe, which is about 10% below the 
historical average. This modera�on reflects technical satura�on, as most cost-effec�ve efficiency 
measures have already been implemented. 

Overall, the data indicate that achieving projected energy targets requires a temporary but very 
substan�al scaling-up of efforts, especially during 2026–2030, followed by sustained but gradually 
modera�ng implementa�on. 

5.4.4 Ex-post vs. Ex-ante Comparison 
During the historical period 2010–2019 (ex-post), average annual savings were 258 ktoe, with rela�vely 
balanced sectoral contribu�ons and limited structural transforma�on. 

In contrast, the projected period 2020–2025 (ex-ante) increases annual savings to 370 ktoe, 
represen�ng a 43% increase over historical performance. This marks the beginning of accelerated 
implementa�on. 

The most significant divergence occurs in 2026–2030, when annual savings surge to 750 ktoe, an 
increase of approximately 190% compared to the historical average. This phase represents the core 
structural transforma�on window, characterized by large-scale residen�al renova�on, intensified 
industrial efficiency improvements, and rapid transport electrifica�on. 

During 2031–2040, annual savings decrease to 488 ktoe, but remain almost 90% higher than historical 
levels. While lower than the peak period, savings remain structurally elevated, with transport 
accoun�ng for a larger share of total gains. 

A�er 2040, annual savings fall to 233 ktoe, slightly below historical averages. This reflects the 
diminishing availability of cost-effec�ve technical poten�al a�er the major transforma�on phases. 
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Figure 29: Average yearly sector-specific energy savings and total energy savings in Belgium; ex-post 
for period 2010–2019 and ex-ante for the period 2020–2050 

 

Overall, the ex-post versus ex-ante comparison shows that projected targets depend on a drama�c 
temporary scaling-up of efforts par�cularly during 2026–2030 followed by sustained high 
implementa�on through 2040. The transforma�on is therefore highly front-loaded and policy-intensive 
compared to historical performance. 

From a consump�on perspec�ve, without addi�onal efficiency measures, final energy consump�on 
would be approximately: 

• 20% higher in 2030, 

• 44% higher in 2040, 

• 56% higher in 2050. 

The widening gap between the efficiency scenario and the counterfactual scenario reflects the 
cumula�ve impact of sustained annual savings during the high-effort period. 

Transport electrifica�on, large-scale building renova�on, and industrial moderniza�on are the primary 
policy pillars driving this divergence. Without sustained implementa�on at levels significantly above 
historical performance, final energy consump�on would remain substan�ally above target-consistent 
trajectories. 

The policy impact assessment confirms that projected outcomes rely on a front-loaded, policy-intensive 
accelera�on phase, followed by structural consolida�on through 2040. 

5.4.5 Overall Assessment 
Belgium’s projected efficiency pathway is characterized by a strongly front-loaded accelera�on phase, 
with implementa�on efforts peaking in 2026–2030 at nearly three �mes the historical level. Transport 
and households deliver the largest contribu�ons during the transforma�on period, while industry and 
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services provide steady incremental gains. Sustaining elevated efforts through 2040 is cri�cal to 
securing the long-term structural reduc�ons. 

5.5. Greece – Energy Efficiency Analysis (2022–2050) 

5.5.1 Evolu�on of Final Energy Consump�on 
Note: This case is presented to illustrate how the results appear when detailed sectoral ac�vity data 
were not available. Consequently, the analysis relies more heavily on aggregated indicators and 
modelled efficiency trends rather than detailed botom-up sectoral decomposi�on. The results 
therefore reflect structural paterns and rela�ve sectoral dynamics rather than highly granular ac�vity-
driven effects. 

Overall Trajectory 
Greece’s final energy consump�on over 2022–2050 follows a non-linear trajectory. Consump�on 
increases from approximately 14,968 ktoe in 2022 to a peak of about 16,444 ktoe in 2025, reflec�ng 
short-term growth in sectoral ac�vity—par�cularly in transport and households. 

A�er 2025, a sustained downward trend emerges. By 2030, final energy consump�on declines to 
approximately 15,588 ktoe, aligning closely with the 2030 target. The most pronounced reduc�on 
occurs during the 2030–2040 period, when total consump�on falls sharply to around 13,932 ktoe, 
marking the main structural transforma�on phase. 

The decline con�nues toward 2050, reaching approximately 12,983 ktoe, though at a more moderate 
pace compared to the 2030–2040 interval. This suggests that the strongest structural adjustments 
occur before 2040, while reduc�ons a�er 2040 reflect con�nued efficiency gains and gradual 
matura�on of electrifica�on and renova�on measures. 

The graph below indicates an ini�al increase in demand followed by a sustained and structurally 
significant decline, with the most substan�al reduc�ons taking place between 2030 and 2040. 

 

Figure 30: Total final energy consumption per sector for Greece up to 2050 
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The projected 2030 consump�on level is broadly aligned with Greece’s target under Ar�cle 4 of the 
Energy Efficiency Direc�ve. However, maintaining compliance requires sustained policy 
implementa�on and investment con�nuity. 

Overall reduc�ons are driven primarily by transport and residen�al hea�ng, supported by gradual 
structural improvements in industry. 

Sectoral Developments 
Industry 
Industrial final energy consump�on declines moderately toward 2030 and con�nues decreasing 
gradually toward 2050. Improvements are driven by moderniza�on of produc�on processes, enhanced 
energy management systems, electrifica�on of selected ac�vi�es, and gradual fuel subs�tu�on. 
Energy-intensive sectors exhibit incremental efficiency gains rather than abrupt structural shi�s. 

 

Figure 31: Total final energy consumption in Industry in Greece up to 2050 
 

Transport 
Transport energy consump�on increases between 2022 and 2030, rising from approximately 6,020 
ktoe in 2022 to a higher level in 2030. This suggests that growth in transport ac�vity outweighs early 
efficiency gains during the ini�al phase of the projec�on. 

A�er 2030, a clear downward trend emerges. The most significant reduc�on occurs during the 2030–
2040 period, when consump�on declines substan�ally, reflec�ng accelerated electrifica�on of 
passenger vehicles, improved vehicle efficiency, and structural changes in the transport system. By 
2050, transport energy consump�on decreases further, reaching a significantly lower level than in 
2030. 

At the same �me, cumula�ve energy savings increase markedly, reaching approximately 2,055 ktoe by 
2040 and 3,294 ktoe by 2050, indica�ng that electrifica�on and efficiency improvements become 
increasingly impac�ul in the later stages of the transi�on. 

The graph below shows an ini�al growth phase followed by a pronounced structural decline a�er 2030, 
with transport emerging as one of the largest contributors to cumula�ve energy savings by mid-
century. 
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Figure 32: Total final energy consumption in Transport sector in Greece up to 2050 
 

Households 
Residen�al energy consump�on declines gradually over the projec�on period. From 2022 to 2030, 
consump�on decreases slightly, followed by a con�nued but moderate reduc�on toward 2040 and 
2050. The overall decline is steady rather than steep. 

The reduc�on reflects improvements in building envelope performance, ongoing renova�on 
programmes, gradual deployment of heat pumps, and moderniza�on of hea�ng systems. However, the 
pace of decline suggests that efficiency gains primarily moderate demand rather than trigger sharp 
structural reduc�ons. 

Efficiency improvements in appliances and cooling systems contribute addi�onal savings, but the graph 
indicates that residen�al energy demand decreases incrementally over �me rather than substan�ally. 

The residen�al sector shows a progressive but moderate downward trend in energy consump�on 
through 2050. 

 

Figure 33: Total final energy consumption in Households in Greece up to 2050 
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Services 
Energy consump�on in the services sector increases progressively over the projec�on horizon. Final 
energy demand rises from approximately 2,078 ktoe in 2022 to higher levels in 2030, 2040, and 2050, 
indica�ng sustained growth in commercial ac�vity and floor area. 

Although efficiency improvements are reflected in the growing volume of energy savings (reaching 
around 24 ktoe in 2030, 56 ktoe in 2040, and 74 ktoe in 2050), these gains are not sufficient to offset 
the underlying increase in ac�vity. Instead, efficiency measures moderate the growth in demand rather 
than produce absolute reduc�ons. 

Improvements in HVAC systems, ligh�ng technologies, and building standards contribute to 
incremental savings, but the graph clearly shows that ac�vity-driven demand outweighs these 
efficiency gains. The services sector exhibits a gradual upward trend in energy consump�on through 
2050, with efficiency improvements containing—but not reversing—demand growth. 

 

Figure 34: Total final energy consumption in Services in Greece up to 2050 
 

5.5.2 Technical ODEX Development and Efficiency Gains 
Using 2022 as the baseline (ODEX = 100), the projected technical ODEX evolu�on is as follows: 

Table 8: Projected technical ODEX evolution for Greece up to 2050 

Sector 2025 2030 2040 2050 

Industry 91 76 64 56 

Transport 100 100 72 57 

Households 100 100 100 99 

Services 100 99 98 97 

 

By 2050, cumula�ve technical efficiency improvements rela�ve to 2022 reach: 
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• Transport: 55% 
• Households: 1% 
• Services: 4% 
• Industry: 53% 

Transport and industry display the strongest rela�ve improvements, par�cularly during the 2030–2040 
transforma�on phase. 

5.5.3 Energy Savings Dynamics 
Cumula�ve Savings 
Cumula�ve energy savings increase progressively across the projec�on horizon, but the growth 
patern is strongly back-loaded rather than evenly distributed. 

• 2022–2025 – Ini�al Phase: 
Savings are rela�vely limited, reaching around 263 ktoe by 2025, with contribu�ons primarily 
from industry and early efficiency measures. 

• 2025–2030 – Gradual Accelera�on: 
By 2030, cumula�ve savings rise to approximately 703 ktoe, reflec�ng expanding 
implementa�on of efficiency measures, though the overall impact remains moderate 
compared to later periods. 

• 2030–2040 – Major Transforma�on Phase: 
The most pronounced increase occurs during this period, with cumula�ve savings surging to 
around 3,175 ktoe by 2040. This sharp accelera�on reflects large-scale structural changes, 
par�cularly in the transport sector. 

• 2040–2050 – Con�nued Expansion: 
Savings con�nue to grow significantly, reaching approximately 4,749 ktoe by 2050, although 
the rate of increase moderates slightly compared to the 2030–2040 surge. 

By 2050, transport accounts for the dominant share of cumula�ve savings, while industry provides a 
steady and growing contribu�on. Households and services contribute compara�vely smaller shares in 
this modelled profile. 

Average Annual Savings 
During the historical period 2015–2022, average annual energy savings amounted to approximately 
240 ktoe, driven largely by industry and transport. 

In the early projected period 2023–2025, annual savings decline sharply to around 88 ktoe, remaining 
at a similar level during 2026–2030. This represents a significant reduc�on compared to historical 
performance. In these years, savings are primarily driven by industry, while transport and households 
contribute more modestly. 

A major structural shi� occurs during 2031–2040, when annual savings increase substan�ally to 
approximately 247 ktoe, slightly exceeding the historical average. This peak is driven predominantly by 
transport electrifica�on. A�er 2040, annual savings moderate to approximately 157 ktoe, reflec�ng 
gradual satura�on of technical efficiency poten�al, while remaining above the 2023–2030 levels. 
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It should be noted that these results are based on aggregated modelling assump�ons, as no detailed 
sectoral ac�vity data were available for the calcula�on. Consequently, the distribu�on of savings across 
sectors reflects modelled efficiency trends rather than a full botom-up decomposi�on of ac�vity and 
structural effects. 

Greece’s trajectory is characterized by a delayed accelera�on, with the most significant gains 
concentrated in the 2031–2040 period. 

5.5.4 Ex-post vs. Ex-ante Comparison 
During 2015–2022 (ex-post), annual savings were rela�vely high at 240 ktoe, supported mainly by 
industrial and transport improvements. 

In contrast, projected savings for 2023–2030 (ex-ante) decline significantly to around 88 ktoe per year, 
indica�ng a temporary slowdown compared to historical performance. Sectorally, industry dominates 
savings during this period. 

The decisive transforma�on occurs during 2031–2040, when annual savings rise sharply to 247 ktoe, 
surpassing historical levels. This phase represents the core structural transi�on window, driven largely 
by transport electrifica�on. 

A�er 2040, annual savings decrease to 157 ktoe, remaining below the transforma�on peak but above 
early projec�on levels. 

Given the absence of detailed sectoral ac�vity data, the comparison between ex-post and ex-ante 
results reflects modeled efficiency dynamics rather than fully disaggregated structural shi�s. 
Nevertheless, the patern clearly indicates that Greece’s efficiency gains are concentrated in the post-
2030 period. 

 

Figure 35: Average yearly sector-specific energy savings and total energy savings in Greece; ex-post 
for period 2015–2022 and ex-ante for the period 2023–2050 
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Final energy consump�on was evaluated under two scenarios: one including projected technical 
efficiency improvements and one without them. 

Without addi�onal efficiency measures, final energy consump�on would be approximately: 

• 16–18% higher in 2030, 

• 38–42% higher in 2040, 

• 60–65% higher in 2050. 

Although annual savings are lower in 2023–2030 compared to the historical period, the strong 
accelera�on during 2031–2040 drives a widening divergence between the efficiency and 
counterfactual scenarios. 

Greece experiences a temporary slowdown in energy savings a�er 2022, followed by a pronounced 
accelera�on a�er 2030 driven primarily by transport electrifica�on. A�er 2040, annual savings 
moderate, reflec�ng the gradual satura�on of technical efficiency poten�al rather than a weakening of 
policy ambi�on. It should be emphasized that, due to the lack of detailed sectoral ac�vity data, the 
savings profile is based on modelled structural assump�ons rather than a fully disaggregated sector-
by-sector ac�vity breakdown. Overall, transport electrifica�on emerges as the decisive long-term policy 
pillar, while industrial and residen�al improvements provide steadier but compara�vely smaller 
contribu�ons over �me. 

5.5.5 Overall Assessment 
Greece’s projected efficiency pathway is characterized by a temporary slowdown in savings a�er 2022, 
followed by a delayed but strong accelera�on in the period 2031–2040 driven predominantly by 
transport electrifica�on. While annual savings moderate again a�er 2040 due to the gradual satura�on 
of technical poten�al, they remain structurally significant. 

Unlike a steady upward trajectory, Greece’s transforma�on is concentrated in the post-2030 period. 
Transport emerges as the decisive long-term driver of savings, while industry and residen�al 
improvements provide more stable but compara�vely smaller contribu�ons over �me. 

It should be noted that, due to the absence of detailed sectoral ac�vity data, the results reflect 
modelled structural trends rather than a fully disaggregated ac�vity-based decomposi�on. 
Nevertheless, the overall patern clearly indicates that achieving Greece’s medium- and long-term 
energy and climate objec�ves depends cri�cally on successfully delivering the transport electrifica�on 
phase a�er 2030, supported by con�nued but incremental gains in other sectors. 

5.6. Comparison Between NECP Reported Savings and Harmonised 
Methodology Results 

Slovenia’s final energy consump�on follows a clear downward trajectory from 2022 to 2050, driven by 
progressively increasing cumula�ve energy savings. 

In 2022, final energy consump�on is approximately 4,700 ktoe. By 2030, cumula�ve energy savings 
reach around 977 ktoe, reducing final consump�on to a level that is slightly below the 2030 target 
under Ar�cle 4 of the Energy Efficiency Direc�ve (EED). As shown in the graph, projected consump�on 
remains marginally beneath the red reference line, confirming that Slovenia is in line with its 2030 
binding obliga�on, provided planned measures are fully implemented. 
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A�er 2030, efficiency gains intensify further. By 2040, cumula�ve energy savings increase to 
approximately 1,894 ktoe, significantly lowering final energy demand compared to 2022 levels. By 
2050, cumula�ve savings reach around 2,372 ktoe, bringing final consump�on down to roughly 3,300 
ktoe. 

The graph below illustrates that energy efficiency improvements are the central driver of Slovenia’s 
long-term demand reduc�on. Achieving consump�on slightly below the 2030 EED target represents a 
key compliance milestone, while con�nued savings beyond 2030 ensure sustained progress toward 
long-term na�onal and EU climate objec�ves. 

 

 
Figure 36: Final Energy Use, Article 4 target for 2030 and assessed savings for Slovenia 

 

Croa�a’s final energy consump�on shows a clear declining trajectory from 2022 to 2050, driven by 
steadily increasing cumula�ve energy savings. 

In 2022, final energy consump�on is approximately 6,700 ktoe. By 2030, cumula�ve energy savings 
reach around 996 ktoe, reducing final consump�on to a level that is slightly below the 2030 target 
under Ar�cle 4 of the Energy Efficiency Direc�ve (EED). As illustrated in the graph, projected 
consump�on in 2030 remains marginally beneath the red reference line, confirming that Croa�a is in 
line with its 2030 binding obliga�on, assuming full implementa�on of planned measures. 

A�er 2030, efficiency gains intensify significantly. By 2040, cumula�ve energy savings increase to 
approximately 2,302 ktoe, resul�ng in a substan�al structural reduc�on in final energy demand 
compared to 2022 levels. By 2050, cumula�ve savings reach around 3,402 ktoe, lowering final energy 
consump�on to roughly 3,900 ktoe. 

The graph below demonstrates that energy efficiency improvements are the principal driver of long-
term demand reduc�on in Croa�a. Achieving consump�on slightly below the 2030 EED target 
represents a key compliance milestone, while con�nued savings beyond 2030 secure sustained 
alignment with na�onal and EU climate and energy objec�ves through mid-century. 
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Figure 37: Final Energy Use, Article 4 target for 2030 and assessed savings for Croatia 

 

Lithuania’s final energy consump�on shows a moderate decline from 2022 to 2040, supported by 
increasing cumula�ve energy savings. 

In 2022, final energy consump�on is approximately 5,300 ktoe. By 2030, cumula�ve energy savings 
reach around 920 ktoe, contribu�ng to a reduc�on in final energy demand. However, as illustrated in 
the graph, projected final energy consump�on in 2030 remains slightly above the Ar�cle 4 target 
under the Energy Efficiency Direc�ve (EED) (red reference line). This indicates that addi�onal measures 
or stronger implementa�on would be required to fully ensure compliance with Lithuania’s 2030 binding 
obliga�on. 

By 2040, cumula�ve energy savings increase further to approximately 1,592 ktoe, resul�ng in a 
con�nued structural reduc�on in final energy demand compared to 2022 levels. Although consump�on 
remains above the 2030 target level, the trend reflects sustained efficiency improvements over �me. 

The graph below demonstrates that energy efficiency policies are progressively reducing Lithuania’s 
final energy consump�on, but enhanced efforts may be necessary to close the remaining gap to the 
2030 EED target while maintaining alignment with medium-term energy and climate objec�ves. 

 
Figure 38: Final Energy Use, Article 4 target for 2030 and assessed savings for Lithuania 

 

Belgium’s final energy consump�on follows a clear declining trajectory from 2020 to 2050, supported 
by steadily increasing cumula�ve energy savings. 
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In 2020, final energy consump�on is approximately 29,000 ktoe. By 2030, cumula�ve energy savings 
reach around 5,598 ktoe, contribu�ng to a measurable reduc�on in final energy demand. As illustrated 
in the graph, projected final energy consump�on in 2030 remains slightly below the Ar�cle 4 target 
under the Energy Efficiency Direc�ve (EED) (red reference line), indica�ng that Belgium is in line with 
its 2030 binding obliga�on, provided full implementa�on of planned measures is achieved. 

A�er 2030, the transforma�on accelerates. By 2040, cumula�ve energy savings increase to 
approximately 10,474 ktoe, leading to a substan�al structural reduc�on in final energy demand. By 
2050, cumula�ve savings reach around 12,801 ktoe, further lowering final energy consump�on 
compared to 2020 levels. 

The graph below demonstrates that energy efficiency improvements are the primary driver of 
Belgium’s long-term reduc�on in final energy consump�on. Achieving consump�on slightly below the 
2030 EED target represents a key compliance milestone, while the con�nued growth in savings toward 
2040 and 2050 ensures sustained alignment with na�onal and EU energy and climate objec�ves. 

 
Figure 39: Final Energy Use, Article 4 target for 2030 and assessed savings for Belgium 

 

Greece’s final energy consump�on shows a gradual declining trajectory from 2022 to 2050, supported 
by increasing cumula�ve energy savings. It should be noted that detailed sectoral ac�vity data were 
not available for this assessment; therefore, the results reflect modeled structural assump�ons rather 
than a fully disaggregated botom-up ac�vity-based calcula�on. 

In 2022, final energy consump�on is approximately 15,000 ktoe. By 2030, cumula�ve energy savings 
reach around 703 ktoe, contribu�ng to a modest reduc�on in final energy demand. As illustrated in the 
graph, projected final energy consump�on in 2030 remains slightly above the Ar�cle 4 target under 
the Energy Efficiency Direc�ve (EED) (red reference line). This indicates that addi�onal measures or 
stronger implementa�on would be required to fully ensure compliance with Greece’s 2030 binding 
obliga�on. 

A�er 2030, efficiency gains accelerate. By 2040, cumula�ve energy savings increase significantly to 
approximately 3,175 ktoe, leading to a substan�al reduc�on in final energy demand compared to 2022 
levels. By 2050, cumula�ve savings reach around 4,749 ktoe, further lowering final energy consump�on 
and reinforcing long-term structural improvements. 

The graph below demonstrates that while Greece experiences a rela�vely modest reduc�on by 2030, 
the main transforma�on occurs a�er 2030, driven by expanding efficiency measures. Due to the 
absence of detailed ac�vity data, the savings profile represents modelled structural trends, but it 
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clearly indicates that sustained post-2030 efficiency improvements are crucial for aligning Greece with 
medium- and long-term na�onal and EU energy and climate objec�ves. 

 
Figure 40: Final Energy Use, Article 4 target for 2030 and assessed savings for Greece 

 

The comparison of final energy consump�on trajectories across Slovenia, Croa�a, Lithuania, Belgium 
and Greece reveals both common structural paterns and differences in the margin of compliance with 
Ar�cle 4 of the Energy Efficiency Direc�ve (EED). 

Across all assessed countries, cumula�ve energy savings increase steadily over �me, leading to a 
structural decline in final energy consump�on toward 2040 and 2050. In all cases, energy efficiency 
improvements represent the primary driver of long-term demand reduc�on. 

Regarding the 2030 Ar�cle 4 target: 

• Slovenia, Croa�a, Belgium and Greece are projected to achieve final energy consump�on 
levels at or slightly below their 2030 targets, indica�ng formal compliance under current policy 
assump�ons, provided full implementa�on is maintained. 

• Lithuania remains slightly above its 2030 target, sugges�ng that addi�onal measures or 
strengthened implementa�on efforts would be required to fully close the gap. 

In several cases, the compliance margin in 2030 is rela�vely narrow, underlining the importance of 
consistent policy delivery and monitoring. 

Beyond 2030, cumula�ve savings increase significantly in all countries, demonstra�ng that the main 
structural transforma�on o�en intensifies in the 2030–2040 period. This patern is par�cularly 
pronounced in Belgium and Greece, where savings accelerate strongly a�er 2030, reinforcing long-term 
demand reduc�on. 

Methodological aspects also influence interpreta�on. In par�cular, the Greek case illustrates how the 
absence of detailed sectoral ac�vity data affects the granularity of results, relying more heavily on 
modelled structural assump�ons rather than botom-up ac�vity-based decomposi�on. 

The harmonised assessment shows that most assessed Member States are on track to meet their 2030 
Ar�cle 4 obliga�ons under current projec�ons, while long-term alignment with EU climate and energy 
objec�ves depends on sustaining and scaling efficiency improvements beyond 2030. 
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5.7. Synthesis of Findings 

5.7.1 Overall Structural Paterns Across Member States 
The compara�ve assessment of Slovenia, Croa�a, Lithuania, Belgium, and Greece reveals a set of 
common structural dynamics in projected energy efficiency pathways, alongside important country-
specific differences in �ming, sectoral drivers, and margins of compliance with Ar�cle 4 of the Energy 
Efficiency Direc�ve (EED). 

Across all assessed Member States, final energy consump�on follows a declining long-term trajectory, 
supported by progressively increasing cumula�ve energy savings. In all cases, energy efficiency 
improvements cons�tute the principal driver of demand reduc�on toward 2030 and beyond. The most 
significant structural transforma�on generally occurs during the 2030–2040 period, when cumula�ve 
savings accelerate markedly and final energy demand declines more steeply. 

However, the �ming and intensity of accelera�on differ considerably: 

• Front-loaded accelera�on is most visible in Belgium and Slovenia, where annual savings 
increase sharply before or around 2030 and peak during the core transforma�on phase. 

• Sustained high implementa�on characterizes Croa�a, where savings more than double 
compared to historical levels and remain structurally elevated through 2050. 

• Sectoral reorienta�on without strong scaling-up is observed in Lithuania, where transport 
replaces industry as the main driver of savings, but total annual savings a�er 2025 do not 
significantly exceed historical levels. 

• Delayed accelera�on defines the Greek pathway, with rela�vely modest savings before 2030 
followed by a pronounced expansion during 2031–2040, primarily driven by transport 
electrifica�on. 

Despite these differences, the structural role of cumula�ve savings is consistent: without projected 
efficiency measures, final energy consump�on would be substan�ally higher in all countries by 2030, 
2040, and 2050, with divergence widening over �me. 

5.7.2 Compliance with the 2030 Ar�cle 4 Target 
The harmonised assessment indicates that most assessed Member States are broadly aligned with their 
2030 final energy consump�on targets under Ar�cle 4 of the EED, assuming full and �mely 
implementa�on of planned measures. 

• Slovenia, Croa�a, Belgium and Greece are projected to reach final energy consump�on levels 
at or slightly below their 2030 targets, though in several cases the margin of compliance is 
rela�vely narrow. 

• Lithuania remains slightly above its 2030 target under current projec�ons, indica�ng that 
addi�onal measures or strengthened implementa�on would be required to ensure full 
compliance. 

The narrow compliance margins observed in several cases highlight the importance of implementa�on 
credibility. Even small devia�ons in policy delivery, par�cularly in residen�al renova�on or transport 
electrifica�on, could shi� projected consump�on above target-consistent levels. 

5.7.3 Sectoral Drivers of Transforma�on 
Across all assessed countries, two sectors consistently emerge as structurally decisive: 

Transport 
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Transport electrifica�on is the dominant long-term driver of efficiency gains in most Member States. In 
Slovenia, Croa�a, Lithuania, Belgium, and Greece, the largest cumula�ve savings by 2040 or 2050 
originate from transport. 

The 2030–2040 decade represents the core transforma�on phase in nearly all cases, reflec�ng large-
scale electrifica�on of passenger vehicles, improvements in freight efficiency, and gradual structural 
changes in mobility paterns. Even in countries where early savings are moderate (e.g., Greece), 
transport becomes the decisive contributor in the post-2030 period. 

Residen�al Sector 

Residen�al energy efficiency, par�cularly building renova�on and hea�ng system moderniza�on, plays 
a central role in Slovenia, Croa�a, and Belgium, where it drives strong early or sustained savings.  

In contrast: 

• Lithuania’s residen�al sector shows limited absolute reduc�ons and largely stabilizes 
consump�on rather than reducing it significantly. 

• Greece demonstrates moderate residen�al improvements that contain demand rather than 
drive deep structural decline. 

Where residen�al renova�on is intensive and sustained (e.g., Croa�a and Belgium), it substan�ally 
strengthens both 2030 compliance and long-term structural reduc�ons. 

Industry and Services 

Industry generally contributes steady but compara�vely moderate gains, with improvements driven by 
process op�miza�on, electrifica�on of selected processes, and energy management systems. In some 
cases (e.g., Lithuania), efficiency improvements primarily moderate growth rather than reduce 
absolute consump�on. 

The services sector typically exhibits moderate improvements that offset ac�vity growth but rarely 
become the primary driver of savings. In several cases, service-sector energy use stabilizes rather than 
declines sharply. 

5.7.4 Ex-post vs. Ex-ante Dynamics 
A central cross-cu�ng finding of the assessment is the clear divergence between historical energy 
savings performance (ex-post) and projected savings under current Na�onal Energy and Climate Plans 
(ex-ante). While all countries project con�nued improvements in energy efficiency, the scale, �ming, 
and structural composi�on of savings differ markedly from past trends. 

Belgium and Croa�a: Structural Scaling-Up of Implementa�on 

In Belgium, historical average annual savings (2010–2019) amounted to approximately 258 ktoe per 
year. Under the projected pathway, annual savings increase to around 370 ktoe in 2020–2025 and surge 
to approximately 750 ktoe in 2026–2030—nearly three �mes the historical level. Even a�er the peak 
transforma�on window, annual savings remain structurally elevated through 2040 before modera�ng 
post-2040 due to technical satura�on. 

This patern demonstrates that Belgium’s compliance and long-term trajectory rely on a temporary but 
very substan�al accelera�on phase, followed by sustained high implementa�on levels. The 
transforma�on is therefore highly front-loaded and policy-intensive rela�ve to historical performance. 

Similarly, Croa�a shows a strong structural scaling-up. Historical savings (2015–2022) averaged 
approximately 52 ktoe annually. In contrast, projected annual savings more than double to roughly 
119–131 ktoe during 2023–2040 and remain above 110 ktoe even in 2041–2050. Unlike Belgium’s 
sharp peak, Croa�a’s pathway is characterized by sustained elevated savings across decades rather than 
a single concentrated surge. 
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In both countries, achieving projected final energy reduc�ons depends on maintaining implementa�on 
levels significantly above historical norms. The widening gap between efficiency and counterfactual 
scenarios illustrates the cumula�ve impact of sustained accelera�on. 

Slovenia: Front-Loaded Accelera�on with Gradual Modera�on 

In Slovenia, the divergence between ex-post and ex-ante dynamics is characterized by a strong early 
accelera�on. Historical average annual savings (2015–2022) were approximately 70 ktoe. Under the 
projected pathway, annual savings increase to around 125 ktoe in 2023–2025—an increase of nearly 
80%—and remain elevated during 2026–2030. 

A�er 2030, annual savings gradually moderate and decline further a�er 2040 as cost-effec�ve technical 
poten�al becomes saturated. Although annual savings decrease in later decades, the cumula�ve 
impact of the early accelera�on secures substan�al structural reduc�ons in final energy consump�on. 

Slovenia therefore illustrates a pathway in which early policy intensity is decisive: the credibility of 2030 
compliance depends heavily on successfully delivering the front-loaded renova�on wave and early 
transport electrifica�on, while long-term reduc�ons rely on the accumulated effect of early gains. 

Lithuania: Structural Recomposi�on Rather than Volume Expansion 

In Lithuania, the divergence between ex-post and ex-ante results is less pronounced in terms of total 
annual savings volume. Historical annual savings (2015–2022) averaged around 107 ktoe. Projected 
savings increase modestly to approximately 130 ktoe in 2023–2025, then stabilize or decline to around 
106 ktoe in 2026–2030 and 67 ktoe in 2031–2040. 

Lithuania’s transforma�on is therefore not characterized by a sustained scaling-up of total annual 
savings. Instead, the key structural change lies in the sectoral composi�on of savings. Historically, 
industry and households dominated savings. Under the projected pathway, transport becomes the 
central driver from 2023 onward, reflec�ng accelerated electrifica�on. 

Thus, Lithuania’s compliance pathway depends less on expanding total annual savings and more on 
successfully execu�ng a sectoral pivot toward transport electrifica�on. 

Greece: Model-Based Back-Loaded Accelera�on under Data Constraints 

The Greek case differs not only in its �ming profile but also in its methodological basis. No detailed 
sectoral ac�vity data were available for Greece. Consequently, the savings profile relies more heavily 
on aggregated modelling assump�ons and structural efficiency trends rather than on a fully 
disaggregated botom-up ac�vity decomposi�on. This limita�on affects the granularity of sectoral 
interpreta�on but does not alter the overall structural patern. 

During 2015–2022, Greece recorded rela�vely high historical average annual savings of approximately 
240 ktoe. In contrast, projected savings for 2023–2030 decline sharply to around 88 ktoe per year, 
represen�ng a temporary slowdown rela�ve to historical performance. 

A decisive structural shi� occurs during 2031–2040, when annual savings increase to approximately 
247 ktoe, slightly exceeding historical levels. This accelera�on is driven predominantly by transport 
electrifica�on. A�er 2040, annual savings moderate again but remain above early-projec�on levels. 

Greece therefore exhibits a back-loaded efficiency pathway, with the main transforma�on phase 
concentrated a�er 2030. Given the absence of detailed ac�vity data, the distribu�on of savings across 
sectors reflects modelled structural dynamics rather than a precise ac�vity-based breakdown. 
Nevertheless, the results clearly indicate that Greece’s long-term compliance and demand reduc�on 
depend cri�cally on the successful implementa�on of post-2030 transport electrifica�on measures. 

Cross-Country Implica�ons 
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The comparison shows that compliance with Ar�cle 4 and long-term alignment with EU objec�ves 
cannot be assessed solely on projected total savings volumes. Instead, three dimensions are decisive: 

1. Timing of accelera�on – front-loaded (Slovenia, Belgium), sustained (Croa�a), structurally 
reoriented (Lithuania), or back-loaded (Greece). 

2. Sectoral distribu�on – par�cularly the central role of transport electrifica�on across all 
countries and the varying contribu�on of residen�al renova�on. 

3. Persistence and credibility of implementa�on – maintaining elevated savings levels over �me 
rather than relying on short-lived peaks. 

In conclusion, the divergence between ex-post and ex-ante dynamics highlights that projected 
compliance pathways are highly policy-con�ngent. Achieving 2030 targets and securing structural 
reduc�ons toward 2040 and 2050 depends not only on aggregate savings levels, but on delivering well-
�med, sectorally coherent, and consistently implemented efficiency measures over the en�re 
projec�on horizon. 
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6. Recommenda�ons for Harmonising 
Methodologies and Indicators 

This chapter introduces the ac�vi�es carried out under Task T5.4 – Recommenda�ons for informed 
decision-making on EE policies within WP5. It builds directly on the outcomes of Task T5.1 
(Establishment of the data framework), Task T5.2 (Analysis and evalua�on of methodologies, EE 
indicators and projec�ons), and Task T5.3 (Peer-to-peer capacity support on repor�ng 
improvements). 

While Tasks T5.1–T5.3 focused on developing the analy�cal framework, assessing na�onal 
methodologies, and suppor�ng pilot Member States, Task T5.4 consolidates these findings into 
strategic recommenda�ons. The purpose of this chapter is therefore to translate the technical and 
empirical insights gained throughout WP5 into policy-oriented guidance aimed at strengthening 
methodological coherence, transparency, and comparability of energy efficiency assessment across 
Member States. 

6.1. Strengthening the Analy�cal Backbone of EU Energy Efficiency 
Governance 

The analysis presented in Deliverable D5.1 confirms that, despite a common legisla�ve framework 
under the Energy Efficiency Direc�ve (EED), significant methodological diversity persists across 
Member States. Differences in sectoral coverage, baseline defini�ons, modelling assump�ons, ac�vity 
data repor�ng, and savings calcula�on procedures limit the comparability of na�onal efficiency 
pathways and complicate EU-level monitoring. 

While na�onal flexibility in modelling and planning is both legi�mate and necessary, greater 
methodological coherence is essen�al to ensure that projected efficiency improvements are credible, 
transparent, and comparable. Harmonisa�on in this context does not imply standardising na�onal 
models or centralising analy�cal processes. Rather, it entails establishing shared reference principles, 
compa�ble indicator structures, and minimum repor�ng standards that strengthen collec�ve oversight 
while preserving subsidiarity. 

Based on the empirical findings of the pilot assessment, this chapter outlines strategic 
recommenda�ons aimed at reinforcing the analy�cal integrity of EU energy efficiency governance. 

6.2. Bridging the Gap Between Monitoring and Projec�ons 
A key structural weakness iden�fied in D5.1 is the disconnect between ex-post monitoring and ex-ante 
scenario modelling. Historical efficiency developments are typically evaluated using indicator-based 
approaches such as ODEX, whereas forward-looking projec�ons in Na�onal Energy and Climate Plans 
(NECPs) are derived from modelling frameworks that o�en rely on different defini�ons, structural 
assump�ons, and sectoral boundaries. 

This separa�on limits the ability to determine whether projected efficiency improvements represent a 
con�nua�on of observed trends or a structural shi� requiring intensified policy ac�on. 

To strengthen policy credibility and ensure internal coherence, Member States should progressively 
align monitoring and projec�on frameworks. This includes maintaining consistent sector defini�ons 
across historical and projected data, ensuring that projected energy demand can be translated into 
comparable intensity indicators, and explicitly linking future efficiency improvements to historical 
trajectories. 

Extending established indicator systems, such as ODEX, into forward-looking contexts— as 
demonstrated in this deliverable — provides a prac�cal pathway toward integra�ng retrospec�ve and 
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prospec�ve analysis within a single analy�cal structure. Ins�tu�onalising such alignment at EU level 
would significantly enhance the robustness of future NECP assessments. 

6.3. Embedding Structural Drivers Through Systema�c Ac�vity Repor�ng 
The pilot assessment highlights the central role of ac�vity data in dis�nguishing genuine efficiency 
improvements from changes driven by economic growth or structural transforma�on. Without 
systema�c repor�ng of ac�vity indicators, it becomes difficult to assess whether energy demand 
reduc�ons stem from technological progress, behavioural change, structural shi�s, or cyclical 
fluctua�ons. 

To enhance transparency and analy�cal depth, future NECP submissions and progress reports should 
systema�cally include core ac�vity indicators alongside final energy consump�on projec�ons. In 
transport, this entails repor�ng passenger and freight ac�vity by mode and vehicle stock by propulsion 
type. In industry, sector-specific produc�on data or output indices are necessary, par�cularly for 
energy-intensive branches. In buildings, floor area, number of dwellings, and demographic indicators 
are essen�al. For services, structural indicators such as employment and commercial floor area provide 
the basis for meaningful intensity assessment. 

Integra�ng such variables strengthens the capacity to validate projec�ons, improves cross-country 
comparability, and supports applica�on of the Energy Efficiency First principle by clarifying the drivers 
of demand evolu�on. 

6.4. Enhancing Consistency in Baselines and Repor�ng Horizons 
Differences in base years, reference periods, and projec�on horizons reduce the interpretability of EU-
wide efficiency comparisons. While na�onal planning cycles vary, clearer alignment in repor�ng 
conven�ons would substan�ally improve transparency. 

A strategic step forward would involve agreeing on common reference years for EU-level efficiency 
indicator repor�ng, ensuring systema�c inclusion of key target years (2030, and where feasible 2040 
and 2050), and clearly documen�ng any structural recalibra�ons between historical data and 
projec�on baselines. Greater consistency in energy balance conven�ons and price-year assump�ons 
would further strengthen comparability without constraining na�onal modelling autonomy. 

6.5. Improving Transparency of Modelling Assump�ons 
The credibility of projected energy efficiency improvements depends not only on the magnitude of 
reported savings, but on the transparency and robustness of the assump�ons underpinning them. 
Quan�ta�ve results presented in NECPs o�en summarise complex modelling exercises, yet without 
clear documenta�on of core parameters and structural drivers, it becomes difficult to assess whether 
projected efficiency gains are realis�c, internally consistent, and aligned with declared policy measures. 

The pilot assessment conducted in Deliverable D5.1 indicates that, in several cases, projec�ons provide 
limited explana�on of how specific policies translate into measurable reduc�ons in energy intensity. 
For example, electrifica�on targets may be stated without clarifying assumed penetra�on rates by 
subsector; renova�on ambi�ons may be presented without specifying annual renova�on depth and 
performance standards; modal shi� strategies may be described without quan�fying expected changes 
in passenger- or tonne-kilometre shares. Similarly, assump�ons regarding industrial process 
innova�on, fuel switching, hydrogen uptake, or carbon capture deployment are not always explicitly 
linked to projected energy demand trajectories. 

To strengthen analy�cal credibility and comparability across Member States, greater transparency in 
modelling documenta�on is recommended. This should include: 

• Explicit electrifica�on rates by sector and end use, including assumed technology diffusion 
paths and efficiency performance of new equipment; 
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• Detailed renova�on assump�ons, including annual renova�on rates, depth of renova�on, 
building typologies affected, and expected energy performance improvements; 

• Industrial transforma�on pathways, including process efficiency improvements, structural 
shi�s in produc�on, and assump�ons regarding new technologies; 

• Quan�fied modal shi� assump�ons in transport, including changes in passenger and freight 
shares across modes; 

• Treatment of behavioural effects and poten�al rebound impacts, where relevant to overall 
demand projec�ons; 

• Clear dis�nc�on between autonomous efficiency improvements and policy-induced effects. 

Providing this level of detail enhances traceability between policy design and projected outcomes. It 
allows external reviewers, EU ins�tu�ons, and peer Member States to beter understand the logic of 
na�onal projec�ons and to iden�fy whether projected savings are grounded in measurable structural 
changes or embedded in aggregated modelling parameters. 

Improved documenta�on also facilitates cross-country learning. Transparent repor�ng of modelling 
assump�ons enables iden�fica�on of best prac�ces in integra�ng electrifica�on strategies, building 
renova�on policies, industrial decarbonisa�on pathways, or demand-side measures. It contributes to 
the development of a shared methodological knowledge base across the Union. 

Finally, clarity in assump�ons reduces the risk of implicit overes�ma�on of savings. When modelling 
inputs are not fully specified, there is a possibility that intensity improvements are embedded in 
baseline recalibra�ons or structural shi�s without explicit policy linkage. Systema�c documenta�on 
strengthens accountability and ensures that projected energy efficiency trajectories are consistent with 
both technical feasibility and declared implementa�on capacity. 

Enhancing transparency of modelling assump�ons should therefore be considered a strategic priority 
in future NECP updates and EED repor�ng cycles. It represents a rela�vely low-cost but high-impact 
improvement that can significantly strengthen the credibility, comparability, and policy relevance of EU 
energy efficiency projec�ons. 

6.6. Aligning Savings Calcula�on Approaches 
Under the EED, Member States are required to report achieved and projected energy savings. However, 
approaches to conver�ng efficiency improvements into savings vary considerably, par�cularly with 
regard to baseline defini�ons and counterfactual scenarios. 

The harmonised ODEX-based savings methodology applied in D5.1 demonstrates that a consistent 
baseline logic can enhance comparability and strengthen alignment between top-down indicator 
monitoring and botom-up policy repor�ng. To improve repor�ng credibility, Member States should 
clearly define baseline years and counterfactual assump�ons, apply transparent formulas for 
transla�ng intensity reduc�ons into savings, and explicitly dis�nguish technical efficiency effects from 
structural demand changes. 

Greater alignment between monitoring indicators and savings repor�ng would enhance the integrity 
of Ar�cle 4 and Ar�cle 8 assessments and reduce fragmenta�on in EU efficiency governance. 

6.7. Strengthening Sectoral Detail and Data Coordina�on 
The robustness and credibility of energy efficiency assessment are closely linked to the level of sectoral 
detail available in na�onal datasets. Disaggregated data enable iden�fica�on of structural shi�s, 
differen�a�on between subsectoral dynamics, and calcula�on of meaningful intensity indicators. 
Where sectoral repor�ng remains highly aggregated or where ac�vity indicators are incomplete, the 
analy�cal depth of efficiency assessment is significantly reduced. In such cases, it becomes difficult to 
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dis�nguish between structural transforma�on, cyclical developments, and genuine technological 
progress. 

The pilot assessment conducted in Deliverable D5.1 illustrates those limita�ons in subsector 
breakdowns, par�cularly in transport and energy-intensive industries, constrain the applica�on of 
decomposi�on analysis and weaken the interpretability of projected savings. For example, without 
detailed modal data in transport, it is not possible to robustly assess the impact of electrifica�on, modal 
shi�, or efficiency improvements in heavy-duty vehicles. Similarly, aggregated industrial energy data 
without branch-level produc�on indicators limit the ability to evaluate structural change versus process 
efficiency improvements. 

Strengthening sectoral disaggrega�on should therefore be considered a priority in future repor�ng 
cycles. In transport, this includes consistent repor�ng by mode and vehicle category, as well as 
differen�a�on by propulsion system where feasible. In industry, enhanced coverage of energy-intensive 
subsectors—such as iron and steel, cement, chemicals, and pulp and paper—would significantly 
improve the capacity to assess decarbonisa�on pathways and structural transforma�on. In buildings, 
greater detail on end uses and building typologies would support more accurate evalua�on of 
renova�on impacts and electrifica�on trends. 

Importantly, improving sectoral detail does not necessarily imply crea�ng en�rely new repor�ng 
obliga�ons. Many of the required data already exist within na�onal sta�s�cal systems or sectoral 
agencies but are not systema�cally integrated into energy modelling and NECP repor�ng frameworks. 
Enhanced coordina�on between na�onal sta�s�cal offices, energy agencies, and modelling ins�tu�ons 
would facilitate more consistent use of exis�ng data and reduce fragmenta�on across repor�ng 
streams. 

At EU level, improved interoperability between key data pla�orms—Eurostat, ODYSSEE, JRC-IDEES, and 
NECP repor�ng structures—would further strengthen coherence. Aligning classifica�ons, sector 
defini�ons, and data formats across these repositories would reduce duplica�on, streamline repor�ng 
processes, and facilitate automated cross-checking of projec�ons and historical data. Such alignment 
would enhance comparability while avoiding dispropor�onate administra�ve burden on Member 
States. 

Greater sectoral detail and stronger data coordina�on would ul�mately reinforce both na�onal 
modelling quality and EU-level monitoring capacity. More granular data allow clearer iden�fica�on of 
implementa�on gaps, support more accurate policy calibra�on, and increase confidence in reported 
efficiency trajectories. In the context of increasingly ambi�ous climate and energy targets, 
strengthening the empirical founda�on of sectoral analysis is a necessary step toward ensuring that 
projected efficiency improvements are both technically plausible and policy-consistent. 

6.8. Ins�tu�onalising Peer Exchange and Con�nuous Improvement 
Methodological harmonisa�on is not solely a technical challenge but also an ins�tu�onal one. 
Differences in modelling culture, administra�ve capacity, and data infrastructure influence repor�ng 
prac�ces across Member States. 

Structured peer exchange mechanisms should therefore be strengthened within WP5 and future 
governance cycles. Regular methodological workshops, development of shared technical guidance, 
dissemina�on of best prac�ces in ac�vity-based decomposi�on, and peer review of na�onal 
methodological annexes would support gradual convergence while respec�ng na�onal autonomy. 

6.9. Toward a More Integrated EU Energy Efficiency Monitoring System 
The experience gained in Deliverable D5.1 demonstrates that greater methodological coherence is both 
achievable and strategically valuable. Bridging ex-post and ex-ante assessment frameworks, 
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systema�cally integra�ng structural drivers, and harmonising savings calcula�on approaches would 
significantly enhance the reliability and credibility of EU-level efficiency monitoring. 

Embedding these improvements within future NECP revision cycles and EED repor�ng processes would 
strengthen the analy�cal backbone of EU energy efficiency governance. A more integrated monitoring 
system would improve iden�fica�on of implementa�on gaps, support evidence-based policy 
adjustment, and reinforce confidence in the EU’s ability to meet its climate and energy objec�ves. 

The recommenda�ons presented in this chapter therefore provide a pragma�c roadmap for 
progressively enhancing methodological coherence across Member States while preserving na�onal 
flexibility. Strengthening comparability and transparency today will be essen�al for ensuring credible 
and coordinated efficiency progress in the decade ahead. 
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7. Conclusions 
Deliverable D5.1 establishes a coherent methodological and empirical founda�on for assessing both 
historical and projected energy efficiency developments across Member States in a harmonised and 
policy-relevant manner. By integra�ng the outcomes of Task T5.1 – Establishment of the data 
framework and Task T5.2 – Analysis and evalua�on of methodologies, EE indicators and projec�ons, 
the report demonstrates that a common analy�cal framework can be effec�vely applied to diverse 
na�onal monitoring and projec�on systems while preserving na�onal modelling autonomy. 

A central conclusion of this work is that credible assessment of energy efficiency progress requires 
systema�c linkage between energy consump�on and its underlying ac�vity drivers. Changes in total 
energy demand alone do not provide sufficient evidence of efficiency improvements, as they may 
reflect structural shi�s, economic developments, or demographic trends. The harmonised data 
template developed under Task T5.1, combined with the ODEX-based methodology applied under Task 
T5.2, enables decomposi�on of energy demand into ac�vity, structural, and intensity effects. This 
approach allows underlying efficiency improvements to be isolated and translated into quan�fiable 
energy savings in a consistent and transparent manner. 

The applica�on of the ODEX methodology to both ex-post observa�ons and ex-ante projec�ons 
confirms its analy�cal value as a unified framework for bridging monitoring and scenario analysis. 
Extending ODEX to forward-looking contexts enhances comparability between historical performance 
and projected ambi�on, suppor�ng evalua�on of alignment with Ar�cle 4 targets under the Energy 
Efficiency Direc�ve. The methodology provides a harmonised representa�on of efficiency trends across 
sectors, while maintaining sufficient granularity to capture sectoral dynamics and structural 
transforma�on pathways. 

Importantly, the scien�fic and methodological contribu�on of this work has been recognised by the 
broader research community. The extension of the ODEX framework to ex-ante assessment and its 
applica�on within a harmonised cross-country context has resulted in a peer-reviewed scien�fic 
publica�on (Pušnik et al., 2025). This recogni�on underscores both the methodological robustness and 
the research relevance of the approach, confirming its value not only for policy monitoring but also for 
advancing academic discourse on energy efficiency evalua�on frameworks. 

The assessment also highlights persistent methodological heterogeneity across Member States. 
Differences in baseline defini�ons, sectoral disaggrega�on, treatment of ac�vity data, modelling 
assump�ons, and savings calcula�on procedures affect the transparency and comparability of reported 
efficiency trajectories. While such diversity reflects legi�mate na�onal specifici�es, it underscores the 
importance of harmonised repor�ng structures and clearer documenta�on of modelling assump�ons 
in order to strengthen EU-level monitoring. 

Data availability and quality emerge as cri�cal determinants of analy�cal robustness. Comprehensive 
and disaggregated ac�vity data significantly improve the reliability of intensity calcula�ons and 
decomposi�on results. Conversely, limited sectoral detail constrains analy�cal depth and increases 
reliance on aggregated modelling assump�ons. Strengthening data infrastructure, improving 
interoperability between repor�ng pla�orms, and enhancing consistency between ex-post sta�s�cs 
and ex-ante projec�ons remain key priori�es for improving the credibility of efficiency assessments. 

From a governance perspec�ve, the consistent applica�on of the ODEX framework supports cross-
country benchmarking and facilitates structured comparison of efficiency trajectories. As a 
standardised, consump�on-weighted index embedded within the ODYSSEE-MURE ini�a�ve, ODEX 
ensures methodological consistency with EU monitoring prac�ces and enables aggrega�on of sectoral 
indicators into na�onal efficiency indices and total energy savings. By normalising diverse underlying 
variables into a dimensionless indicator of rela�ve progress, it provides a clear and comparable signal 
of efficiency developments over �me. 
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Overall, Deliverable D5.1 demonstrates that integra�ng harmonised data collec�on, structured 
methodological review, and ODEX-based decomposi�on significantly strengthens the analy�cal 
backbone of EU energy efficiency governance. Bridging ex-post monitoring and ex-ante projec�on 
assessment within a unified framework enhances transparency, comparability, and policy relevance. 
These methodological improvements, validated both in policy applica�on and scien�fic publica�on, 
cons�tute an essen�al founda�on for credible progress toward EU energy efficiency targets and long-
term decarbonisa�on objec�ves. 
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Annex I: Template for collec�ng informa�on on 
methodologies, EE indicators and projec�ons in pilot 
MS 
Country: Name of the MS 

Overview of Na�onal Methodological Approaches for Assessing Energy Efficiency 

This section summarises the methodologies used to estimate and calculate energy savings, covering 
both ex-ante projections and ex-post evaluations, as well as baseline definitions, sectoral coverage, and 
attribution rules. It also outlines monitoring, reporting, and methodological practices applied to ensure 
consistency, additionality, and compliance with national and EU requirements.  

Please fill in the tables below. 

Methodologies (Ex-ante / Ex-post) 

Category Descrip�on 

Ex-ante methodologies (future projec�ons, 
i.e. simula�on models, op�misa�on models, 
econometric models, etc..) 

 

Ex-post methodologies (past sta�s�cs, i.e. 
ODEX, JRC-IDEES, na�onal sta�s�cs, Energy 
Agency reports, etc..) 

 

 

Approach to Calcula�ng Energy Savings (Ex-post) 

Category Descrip�on 

Baseline year (for latest Ex-post assessment)  

Use of standard values (na�onal catalogue, 
other EU/na�onal standardized values) 

 

Addi�onality & double coun�ng handling  

Atribu�on of savings (sectoral)  

Sector coverage (state which sectors are 
included and which are not) 

 

 

Monitoring & Repor�ng Prac�ces 

Category Descrip�on 

Repor�ng frequency  

Tools/databases used (state the ones that 
are used in your country) 
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Top-down/Botom-up reconcilia�on (which 
sectors are modelled top down and which 
botom up) 

 

 

Energy Efficiency Indicators 

In this section, list the main indicators used at national level to assess energy efficiency (e.g. ODEX or 
similar efficiency indices, policy-driven energy savings under Article 8, scenario comparisons). For each 
indicator, briefly describe its purpose, calculation basis, sectoral coverage, data sources, and how it is 
used to monitor trends, evaluate policy impacts, and track progress towards national and EU energy 
efficiency targets. 

Projec�ons and Scenario Methodologies 

In this section, describe the models and tools used to develop energy efficiency projections and 
scenarios at national level. Briefly outline the main assumptions, baseline, input data, and scenario 
frameworks applied, and provide references or links to publicly available methodological 
documentation where available. 

Roles and Ins�tu�onal Responsibili�es 

This section describes the institutional framework for energy efficiency governance, outlining the roles 
and responsibilities of key public bodies involved in policy design, implementation, data collection, 
analysis, and reporting. It clarifies how ministries, agencies, statistical offices, research institutions, and 
other relevant bodies contribute to the coordination and delivery of national energy efficiency 
objectives. 

Ins�tu�on Role Responsibili�es 

Ministry responsible for 
energy 

  

Na�onal energy agency   

Na�onal sta�s�cal office   

Research ins�tutes   

Other bodies   

 

Sectoral Data Availability & Quality 

This section provides an overview of the availability and quality of energy-related data by sector, 
highlighting the robustness and limitations of existing data sources. It identifies key gaps, uncertainties, 
and strengths in sectoral data to support energy efficiency monitoring, analysis, and reporting. 

Sector Availability Quality Comments 

Buildings 
(residen�al) 

High / Medium / Low High / Medium / Low  

Buildings (services) High / Medium / Low High / Medium / Low  

Industry High / Medium / Low High / Medium / Low  

Transport High / Medium / Low High / Medium / Low  
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Agriculture High / Medium / Low High / Medium / Low  

Public sector High / Medium / Low High / Medium / Low  

Energy supply High / Medium / Low High / Medium / Low  

 

Key Challenges and Recommenda�ons 

In this section, briefly list the main challenges related to methodologies, indicators, projections, and 
data availability or quality that affect energy efficiency assessment and reporting.  

Where relevant, indicate recommendations for improvement and highlight specific challenges that 
could be addressed through peer-to-peer (P2P) support under Task 5.3. 
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