ODYSSEE-MURE

Policy Measures for Industrial Energy
Efficiency
Session 3: Energy Efficiency in Industry

Niklas Reinfandt, Fraunhofer ISI

5-6 November 2025, Chisinau, Moldova

= L g Co-funded by the European Union under project ID 101215674. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of
G the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.




Agenda

Policy measures for industrial energy efficiency
e Scoreboard, measures and type of measures
e Link to the MURE facilities (MBs, Policy assessment)

Combining bottom-up and top-down
* Insights from the better data project

Example for a detailed measure evaluation
e EEE (Germany)



) Scoreboard - Ranking

* Industry score: energy efficiency policies — Top 15

 Which measures are behind?
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) Scoreboard - Ranking

View:
|Dverv'|ew B INDUSTRY SCORE: ENERGY EFFICIENCY POLICIES County haating system Financial 6.60
This scoreboard shows the ranking of countries in terms of energy efficiency policies. Each cor
Sector: Support fior energy-intensive industries Financial, General programme 403
|mdm - m Enargy-intensive industry - RES Financial, General programme 4.1
Score:
| Policies -
Energy Efficiency Agreement of Industry Others 3499
In-depth energy audits Financial, Informationftraining 0435
\ Mational Roadmap: Ensuring Energy Efficiency Competence in Construction Informationftraining 0.43
. |
- Federal support for energy and resource efficiency in the economy (Bundesfirderung fur Energie- und i .
T Ressourcenefizienz in der Wirtschaft (EEW)) Financial, General programme sae
Peak balancing under the Energy Tax Act (EnergieStG) and the Electricity Tax Act (Strom5tG)
_ [Spitzenzusgleich im Rahmen des Energiesteuergesetzes (EnergiestG) und des Stromsteuergesetzes Fizcal 41.01
[StromStiG) )
Energy Efficiency and Climate Protection Metworks Initistive (Initiative Energieeffizienz- und Klimaschutz- Others, Information/training 1912
Netzwerke]
! |
Scheme to support green hydrogen and biogas production projects (Cxema 28 NnOANOMaraHe Ha NPOeKTH 28 Financizl 012
NPCMZEOACTED HE 3ENEH EQQ0po W GKoraa) B
Program “Competitiveness and innovation in enterprises” 2021-2027 (MporpaMa KonkypestocnocobHoct K Financizl 050

WHOBAUMK B NpegnpeATATa” 2021-2027)

Construction of new RES for own consumption in combination with local faciliies for energy storage in
enterprises (Marpamaase Ha Hoed BEW 2a cobdcTeeHo noTpednerHse B KOMOWHELUMA C NOKANHW CHOPBMEHHA Financial 0.39
28 CEXPIHEHME H3 EHEPTMA B NMPELNPHATHATE)

\

- 1
Belgum  \padernisation Fund 2021-2030 (part industry) Financial 5.0
Operational Program Technologies and Application for Competitiveness 2021-2027 - 5C 4.1 Energy efficiency ) B
. Financial 1.47
measures (part industry)
Operational Programme Enterprise and Innovation for Competitiveness 20714 - 2020 {part industry) Financial 0.96

O DYSS EE_ M U H E Source: https://www.odyssee-mure.eu/data-tools/scoring-efficiency-countries.html % Fraunhofer

IS1


https://www.odyssee-mure.eu/data-tools/scoring-efficiency-countries.html

Scoreboard — Measures

* Measures with the highest impact for each country of the top 9

Poland
Finland

Germany

Bulgaria

Croatia

Luxembourg

Spain
Ireland

Netherlands

ETS (Cogeneration for Energy and Industry)
Energy Efficiency Agreement of Industry

Federal support for energy and resource efficiency
in the economy (EEE)

2 different funding measures

Measures to increase energy efficiency by
improving processes and process units

Voluntary agreement between the Government
and the FEDIL.

7 different funding measures
Support Scheme for Renewable Heat, EEOS

National CO2 tax

Accelerated Climate-related Investments in
Industry Sustainable Industry Infrastructure
Program

Market based
Negotiated/voluntary agreement

Funding programme

Financial

Voluntary agreement

Financial
Financial, Agreement

Fiscal
Financial
General

151,2
54,9
105,4

HI
1,98

HI

HI
Cross-cutting
HI



The EE policy mix in industry

The overall policy mix in industry The policy mix in the last 10 years (only ongoing measures)

Mandatory information

45% Mandatory information
45%
40%
40%
35%
General programme Mandatory standards 35%
General programme Mandatory standards
30%
30%
25%
25%
20%
2u%
15%
15%,
10%
10%
5%
5%
Others 0% Financial
Others 0% Financial
RaikesbesedinSusncnt fscal Market-based Instruments Fiscal

e ; .
Information/training Information/training

1975- 2026 (418) 2015-2025 (130)

|

ODYSS EE Source: https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/radarGraph 7; Fraunhofer
ISI


https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/radarGraph

) Targeted end-uses

* Targeted end uses across all ongoing measures in MURE
250 ongoing measures in total, 94 with impact evaluation, for Art. 7/8: 80 (47)

All end-uses (unspecified) 194 (75)
All electric end-uses (unspecified) 16 (5)
All fuel related end uses (unspecified) 23 (7)
Process heat and electricity generation 23 (5)
Space heating 6(1)
Process cooling 4 (0)
Electric motors and drivers 6 (2)
Lighting 5(2)
ICT 2 (1)
Electric motors and drives, electric processes 6 (2)
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Deep dive — Multiple Benefits Facility

* What are the multiple benefits of savings targeting the different end uses?
* Multiple benefits facility = link to the MICATool

What are the multiple benefits with regard to 100 PJ energy savings on EU
level in 2030 for....

... process specific improvements?
... cross-cutting technologies?
... Space heating and cooling?

Ignoring multiple impacts undermines the cost-effectiveness of energy efficiency solutions
_E_; —_ —re- . . r r . - r . . - .
he EE1st principle calls for a fair comparison of energy supply and energy efficiency in energy related decisions
L '
' d Assessment of multiple impacts, shifting the economic balance in favour of energy efficiency
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) Deep dive — Multiple Benefits Facility

* Example process specific savings — social MBs

Indicator/ MB Quantification

Health effects linked to air pollution - Mortality: 50
- Hospitalisation: 30
Avoided lost working days 12 800

ODYSSEE-MURE



) Deep dive — Multiple Benefits Facility

* Example process specific savings — economic MBs

Indicator/ MB Quantification

Impact on energy intensity -0.16 ktoe/M€

Reduction of import dependence -0.18 %points

Impact on GDP 3.2 Billion €

Additional employments 58 000 additional full time employment
years

ODYSSEE-MURE



) Deep dive — Multiple Benefits Facility

* Example process specific savings — environmental MBs

Indicator/ MB

Quantification

Primary savings by energy cai
Quantification
Economic.
Physical values

Monetisation
Monetary values

Overview

Overview of all monetary values

Cost-benefit analysis
cost effectiveness

Primary savings by energy carrier

Reduction in air pollution
GHG reduction
Impact on RES targets

e | | Reductioninair poliution v
nvironmental

Reduction in greenhouse gas emissions

Impact on RES targets

Reducton inkt

d here, the fact sheet can

200

i poliutants due to effi

inating from IIAS

downloaded as

2400 ktoe
10 kt

4700 kt CO2
0.03%points

= Primary savings by energy carrier
Quantification

Economic
Physical values

pollution
Environmental

Monetisation greenhouse gas emissions

Monetary values
Impact on RES targets

Overview

Overview of all manetary values

Cost-benefit analysis

Valus inkdoe

— O - coa

Primary savings by energy carrier

2418

200

. Roncwtios [ Other

Eecriciy
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) Deep dive — Multiple Benefits Facility

* Example process specific savings — monetisation

I Reduction of energy costs ] Feduction of greenhouse gas emissions Hesith effects inked to reduced air pollution
B Avoided ssthns casec [ Avoided excess cold winter mortality [ Avoided lost working days due to air pollution

Innpact on RES targets [l Reduction of additional capacities [l Impact on gross domestic product
158

3B
2.58
2B
1.58
1B

S00M

2020 20030
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Analysis of policy measures for industrial energy
efficiency with the policy assessment module

¢ On the E U IEVEI . 9600 : — Reference Scenario 2020

FF55-MIX-Scenario
* Including Art. 7/8 and semi- :
guantitative savings

* Gapin 2030: 318 PJ (400 PJ
with excluded semi-quantitative
savings)

9200 +

Final Energy [PJ]

9000

2016 2018 2020 2022 2024 2026 2028 2030
Year
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Analysis of policy measures for industrial energy
efficiency with the policy assessment module

2250
] — Reference Scenario 2020

¢ FO r D E . ; FF55-MIX-Scenario

* Including Art. 7/8 and semi-
quantitative savings 2
* Nogapin 2030, without Art. & |
7/8: £

Gap of 104 P)

1950

1900 —

2016 2018 2020 2022 2024 2026 2028 2030
Year
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Combining bottom-up and top-down

* Insights from the project “Better data for
energy efficiency: short-term estimates of
energy efficiency progress”

Fraunhofer ISI| and Enerdata for DG ENER

* Aim: impact of energy efficiency during the
last three years

Sectoral short-term estimates on EU and national
level

Decomposition of the resulting top-down energy
consumption

Bottom-up energy savings of energy efficiency
measures based MURE and expert interviews

Combination and comparison of the results

Analysis of the “short-term” vs. “long-term”
energy efficiency impacts

ODYSSEE-
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cross-cutting
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Better data for energy efficiency - Publications Office of the EU
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https://op.europa.eu/en/publication-detail/-/publication/9f833801-5c6e-11f0-a9d0-01aa75ed71a1/language-en

Combining bottom-up and top-down

* Comparison top-down vs. bottom-up (EU level)

Residential 412 714 177 463
Industry 400 851 171 441
Services 239 mn7 103 3m
Cross-cutting = n.a. = na.

Total* 1051 2282 451 1205

EU Top-down price Top-down price
(price effects/savings effects/savings
effects in PJ) 2015-21 2022-24
Residential 366 451 Residential -short term -1 35
Industry 346 281 Industry - short term 2 67
Services 134 669 Industry - long term 193 311

Total 846 1401

Better data for energy efficiency - Publications Office of the EU
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https://op.europa.eu/en/publication-detail/-/publication/9f833801-5c6e-11f0-a9d0-01aa75ed71a1/language-en

Combining bottom-up and top-down

* Comparison top-down vs. bottom-up

(Germany)
* Industry 2021-2024

e Top-down price effects/
savings
short-term: -14 PJ
long-term: -62 PJ

ODYSSEE-
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https://op.europa.eu/en/publication-detail/-/publication/9f833801-5c6e-11f0-a9d0-01aa75ed71a1/language-en

"D Combining bottom-up and top-down

* Comparison top-down vs. bottom-up

(Poland)

653

| ——
o IndUStry 2021‘2024 61 [ ] T — 532
_ 50 -29 -9
5
* Top-down price effects/ ¢ «
savings
£ 300
short-term: -7 PJ :
long-term: -6 PJ " 200
100
0
oo o s o I&\%@i\‘ﬁ%% 9\6(0@:\ . 6\0@0\“‘“ id
\@c“‘“\ ‘a%\)‘a\ﬁ; B o Q@(\
WP nod o O
Better data for energy efficiency - Publications Office of the EU 02
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https://op.europa.eu/en/publication-detail/-/publication/9f833801-5c6e-11f0-a9d0-01aa75ed71a1/language-en

- ) The EEE - Example of a detailed measure evaluation

Federal Funding Scheme

Energy- and Resource Efficiency in the Economy (EEE)

Module 1: Cross-cutting technologies

Module 2: Process heat from renewable energies

Technology- focused Kfw
individual measures Module 3: I&C, sensors and energy management BAFA Loan with
software
Grant repayment
Module 6: Electrification in micro and small .
subsidy

enterprises

Module 4: Optimization of plants and processes
Technology-open

Funding competition: Optimization of plants and

systemic measures

processes VDINDE_ IT

; Grant
Conceptual measures Module 5: Transformation plans

» Companies of all sectors and sizes, municipal utilities and energy service providers that want to
invest in efficient and sustainable technologies and processes can access support with the EEE

Source: Based on BMWK (https://energiewechsel.de/KAENEF/Redaktion/DE/Dossier/eew-energie-und-ressourceneffizienz-in-der-wirtschaft.html)
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") The EEE — Evaluation results 2019-2023

* Detailed evaluation by Fraunhofer ISI, Prognos, University Stuttgart and Oko Institute

Approvals 2019-2023 Funding volume 2019-2023

B Module 1

M Module 2

B Module 3 Total

M Module 4 ?'879

Funding competition Mio. Furo
B Module 5 %
® Module 6
) Z;gg;czgs;/‘;ast'i\gis = of which 51% SMEs

Neusel et al. (2024): Jahresbericht 2023. Online available (German):
O DYSS EE— M U H E https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Evaluationen/Foerdermassnahmen/250130-evaluation-eew-

abschlussbericht.pdf?__blob=publicationFile&v=10



") The EEE — Evaluation results 2019-2023

* GHG savings

Yearly gross GHG-savings Gross GHG savings 2019-2023
22
20 B Module 1
18
£16 B Module 2
S 14
g 12 Total B Module 3
5 1.0 6,974
p ' =M le 4
208 kt CO, eq./a odule
= 06 Funding competition
0.4 3
0.2 g B Module 6
0.0

2019 2020 2021 2022

Neusel et al. (2024): Jahresbericht 2023. Online available (German):
O DYSS EE— M U R E https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Evaluationen/Foerdermassnahmen/250130-evaluation-eew- 02

abschlussbericht.pdf?__blob=publicationFile&v=10



") The EEE — Evaluation results 2019-2023

* From gross to net savings

Effects Description

. 100% +21% 88%
Gross impact 509, .
- Free-rider and Effects due to the deadweight loss

e es - 60% -33%
substitution of subsidies and early replacement
effects 40%
+ Spill-over Effects through spill-over (transfer) 20%
effect to third parties and other areas 0%

Gross Free-rider  Spill-over Net

= Net effect Effect after adjustment for effects

Neusel et al. (2024): Jahresbericht 2023. Online available (German):
O DYSS EE— M l J H E https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Evaluationen/Foerdermassnahmen/250130-evaluation-eew-
) abschlussbericht.pdf?__blob=publicationFile&v=10



") The EEE — Evaluation results 2019-2023

 Gross final energy savings 2019-2023

Gross final energy savings 2019-2023

5,000

EN
o
o
o

3,000
2,483

Final energy saving in GWh/year

4,786

4,013

3,469

2,867

2,458

2,008 1,986
2,000
1,000
_
0
Gross Net Gross Net Gross Net Gross Net Gross
2019 2020 2021 2022 2023
H Module 1 B Module 2 B Module 3 B Module 6
M Module 4 (resource efficiency) B Module 4 (electricity and fuels) FC* (resource efficiency) FC* (electricity + fuels)

*FC = funding competition

Net

ODYSSEE-MURE

Neusel et al. (2024): Jahresbericht 2023. Online available (German):
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Evaluationen/Foerdermassnahmen/250130-evaluation-eew-
abschlussbericht.pdf?__blob=publicationFile&v=10
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") The EEE — Evaluation results 2019-2023

* GHG funding efficiency [€/t CO, oo l*

300

569

Brutto

52

370

611

Netto

Forderwettbewerb ™ Modul 6 ™ Gesamt

B Modul1 ®Modul2 ®EModul3 ™ Modul4

e Goal: 25€/tCO
2-eq.
* funding incl. administrative costs in relation to GHG-savings over lifetime

02

Neusel et al. (2024): Jahresbericht 2023. Online available (German):
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Evaluationen/Foerdermassnahmen/250130-evaluation-eew-

DYSS EE M U R E abschlussbericht.pdf?__blob=publicationFile&v=10



Outlook and potential discussion points

How do the bottom-up results fit in with the top-down
analysis?

How does the current policy mix fit in with the current
discussions in the field of industrial policy (ETS1+2,
competitiveness, etc.)?

Which aspects should be particularly
emphasised/addressed in the next updates?

ODYSSEE-
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Thank you!
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