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INTRODUCTION

Innovation for the Energy Transition
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7th Energy Research Program: Titled "Innovations for the Energy Transition", forms the
framework for the German Federal Government’s energy research funding and innovation
policy.
+ The 7th EFP is a prime example of governmental R&l programs for a sustainability energy
transition at the national level.

* Instantiated by the BMWK; now BMWE

« Until May 2025: Federal ministry for economic affairs and climate

« After May 2025: Federal ministry for economic affairs and energy

« Strategic Role: The 7th EFP is assigned a key role in the German energy system transition
by establishing a link between the long-term goals of the Federal Government and the time
horizons of business technology research.

« Serves as a core element of Germany’s broader energy transition strategy.

 Historical Context:
« Since 1977, seven major energy research programs have been implemented. The 8" is
the current EFP that is mission oriented



OBJECTIVES OF THE 7™ ENERGY e
RESEARCH PROGRAMME
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Ziele 2030 Ziele 2040 Ziel 2045 Ziel ab 2050

65% weniger 88% weniger Treibhausgasneutralitat Negative Emissionen KLIMASCHUTZGESETZ
Treibhausgasemissionen  Treibhausgasemissionen DES BUNDE

(Referenz 1990) (Referenz 1990)

Evaluation objective:
Assess the program's

{E,:} l} contribution to the
energy transition.
Industriestandort Energiewende voranbringen i Gesamt-
a i STRATEGIS Cowr=
starken Ganzheitliche, innovative Losungen entwickeln & ge_sgllschaftllche ZIELE -
Modemisierung, zugig am Markt einfuhren Risikovorsorge
Kom elgrr::gn& EA;I(JS::(I;JhanCQn Energieversorgung: Diversitat an Technikoptionen
p - EXD Umweltvertraglich, sicher, wirtschaftlich
Innovationsdynamik aktivieren
Technologische Losungen schneller entwickeln, Leistung von Komponenten und Systemen steigern, Ergebnistransfer
beschleunigen, Wirtschaftlichkeit erhéhen, Internationale Wettbewerbsfihigkeit gewahrleisten, Technische Skalierbarkeit OPERATIVE
ermoglichen, Standards etablieren und Interoperabilitat ermoglichen, Systemintegration sichersiellen, Nutzersicht ZIELE
I Akzeptanz / Benutzerfreundlichkeit sicherstellen, Branchenubergreifende Vernetzung ermoglichen, Sicherheit von
Technologien, Komponenten, Systemen steigern, Energie- & Ressourceneffizienz auf den Ebenen Prozesse,
Produktlebenszyklus & System erhohen, Aktivierung von relevanten Akteuren, Verwertbarkeit in Deutschland sicher stellen
. . - SPEZIFISCHE
Spezifische Ziele der Sektoren, Reallabore, BegleitmaBnahmen ZIELE

Technologieoffene Foérderung,
Erweiterung der Projektférderung um Systemintegration & systemibergreifende Themen, GRUNDLINIEN
Fokus: Technologie- und Innovationstransfer & innovationsfreundliche Rahmenbedingungen
Starkung der internationalen / europaischen Zusammenarbeit



AN ACTIVE ROLE OF EVALUATION

Evaluation of transformative innovation policies (TIPs) with the aim to improve the
definition and implementation of interventions while involving policy participants

- Accompanying and formative evaluation as an ongoing process during the
implementation of the program with feedback loops with the ministry

- To evaluate the real-time progress of interventions towards long-term systemic goals &
assess transformative potential of interventions

TIP: Widening the
perspective and going
beyond programme
effectiveness and
efficiency to assess
transition processes

Evaluation of program

effectiveness and
efficiency & pre-defined
programme objectives
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« Change of Government - worry of client
* Potential budgetary cuts
*  Program might be transferred to a different ministry (BMFTR)
*  New program officer

- New vision and orientation: From energy transition, towards strengthetning
Germany within the European R&I-Energy Ecosystem

*  New goal: Deliver arguments for the alignment of EFP with the vision of the
new government

« The risk of evaluation being instrumentalized to justify need of new program officer
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DELPHI METHOD

How it should be and how we did it
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Structured Expert Survey - PeR sk DA
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« 1st round: eliciting opinions Qs Y > ?/}
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« 2nd round: weighting opinions S G e ) © (reset ) O
¥ % e
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Anonymity and lteration

* Experts anonymous to each other
* No group pressure and less bias.
Goal is to identify... L
- areas of agreement (consensus) /’

- persistent disagreement among experts U gy ™ _
Qualitative and Quantitative

Common in (Technology) Foresight and policy development to
anticipate developments, assess impacts, and support
decision-making.
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« Contextualisation of EFP in technological and socio- P

economic developments

+ Developing recommendations for action for the 8th
EFP (e.g., new instruments, focussing integration
one certain stakeholders, etc.)

* Expectations:

*  How should the missions be orientated in the 8th
FP?

* No technology Delphi and no technology roadmap

 Turned out:

« Stronger focus on legitimisation than
recommendations



TIMELINE

Preparation-
Workshop

February 2025

> Selection of
topics

» Prioritization of
questions

» Development of
statements

» Development of
the questionnaire

» Internal
workshop

1. Round of
Delphi-Survey

March 2025

» 1. Survey of the
participants'
assessment of
the statements

» Evaluation
supplementation
with in-depth
question

» 5 closed and 4
open question
for each topic

Analysis of
Results / open
Questions

May 2025

> Internal
assessment of

results to derive
recommendations

for action

» Prioritisation of
measures

Internal
Reflection-
Workshop

May 2025

» Analysis &
presentation

> Classification

> Preparation of the
results and
recommendations
for action

J
e Kerle

2. Round

Delphi-Survey Finalisation
June 2025 July 2025

» 2. Survey for » Validation of
respondents of 18t findings and
survey conclusions

» Validation of » Final evaluation &

recommendations reflection
based on analysis  workshop with
of results of internal  BMWE
reflexion workshop
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PARTICIPANT KIMUZ  Kerlen
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« 304 invited participants; 128 responses; 42% response rate

Programme
Research Advisory Board

networks for the 8th EFP Project organiser

(Potential)
funding recipients
of the EFP

International
Sector expertise
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Involving end users in energy research

Instruments for promoting research and innovation
Knowledge and technology transfer

Objectives and orientation knowledge for energy research
International and European cooperation

o0k b=

The interplay between energy research and energy policy
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INVOLVING END USERS INENERGY
RESEARCH

The energy transition is failing to be implemented in the consumer
sectors (e.g. buildings and neighbourhoods, industry and commerce),
even though technological solutions are available.

The early and systematic involvement of users (e.g. municipal
administrations, manufacturing industry, commercial enterprises, private
households) in the research, planning and implementation of solutions
creates the conditions for market penetration and acceptance.

13



IMPULSES FOR THE DELPHI SURVEY

=mmad Closed Questions (Likert Scale 1-4)

* The consumer sectors currently represent the biggest hurdle in the transformation of the energy
transition. Do you agree with this statement?

« technical solutions are already sufficiently advanced to make significant contributions to
decarbonisation.

«institutional and economic barriers represent greater obstacles than the state of technological
development.

«the integration of end users in research, technology development and innovation (RTI) is essential to
achieve progress in the consumption sectors.

« concrete utilisation targets should be made mandatory in funding calls.

med  Open Questions

*Which institutional and economic barriers currently hinder the transformation of the consumer
sectors the most?

*How can end users be better integrated into RTI processes?

*What other incentive mechanisms could help to integrate energy-efficient technologies more strongly
into the market?

J
e Kerlen
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ANALYSE
Using Al to support
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1 Initial Coding:
. g - stisches Speichern @D (A B D v & - o Survey_Export_Final_29042026 & — Gespeichert~

Zeichnen  Seitenlayout ~ Formeln Daten  Oberpriifen  Ansicht  Automatisieren  Acrobat (J Kommentar
. . .
= —pm . . s =
* Analyse replies and summarize in D ENEL S il [ B - | H
=S==8- B Lbschen v — S
b i - - _ = R v 9% 2 = - o
KUv Byl ovA == . =% B8 i Format PSR en | TG e

multiple codes 2 —
2. Axial Coding: . . N
- Clustering of codes into coherent : D y
categories
3. Description
- 100 words summary of each category

- Tagging which reply belongs to which
category

4. Human in the Loop / Sanity check

« Topic experts check categories with
original replies
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* Incorrect import of data

- Reading error: GPT has partially invented original texts and ignored references to real
answers.

« Ambiguity of terms
+ ‘Users need concrete examples with cost estimates’
* Neither innovation nor regulation; the term user can be understood ambiguously

« Prompting and reputability
*  Answers and process not repeatable (although same prompt); needed several attempts

 Bottom Line
* Might have been faster and more nuanced when by hand.
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RESULTS

Feedback on recommendations
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PREPARATION OF THE RESULTS FOR THE g | | Pr—
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1st Rounde Results were condensed; highlighting key statements along the
thematic fields.

In an internal reflexion WS results were discussed and resulted in concrete
recommendations per thematic field.

Recommendations split by target groups:

*  Programme implementation and research funding
- Strategic orientation of the EFP

*  Networking tasks of the EFP

2nd Round of the Survey: Information sheet of all key results of round one
(condensed) will be sent out to repsondents of 1st round.

* Participants asked to rate recommendations by importance
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« To be continued and to be defined....
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THANK YOU!

Wenzel.Mehnert@ait.ac.at
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