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Å Achieving GHG neutrality ïrelated challenges: a complex transformation 

process

Å Case studies from Germany ïexamples about how to shape (to contribute 

to) the complex transformation pathway and how to trigger technological 

and social innovations

- Multi-criteria assessment of ñEnergiewendeò technologies: participatory 

process to prepare the German Energy Research Program

- The Climate Protection Plan Process for North Rhine-Westphalia: 

participatory development of an climate protection strategy at state level

- IN4Climate.NRW: new forms of cooperation between industry, scientific 

community and government

- German Japanese Energy Technology Council (GJETC): bundling forces 

and exchange knowledge through international cooperation



Achieving GHG neutrality ïrelated 
challenges: a complex 
transformation process



GHG neutrality strategies face various major challenges ïovercoming challenges 

requires more than economic incentives

Å Technological challenge (system integration of volatile renewable energy supply, 

guaranteeing energy system and grid stability)

Å Compatibility challenge (suitable cooperation scheme between conventional and new 

technology options, provision of appropriate market structure and investor incentives)

Å Infrastructure challenge (further development of appropriate infrastructures: electricity, 

district heat, natural gas, hydrogen, CO2)

Å Investment challenge (sufficient incentives to steer capital in the necessary direction; cre-

ate willingness to invest ïto motivate private sector investments planning reliability is key)

Å Resource challenge (avoid potential future bottlenecks through negative resource impacts 

(e.g. critical resources))

Å Stakeholder challenge (overcome persistence forces of established stakeholder, set 

appropriate impulses to support structural changes on corporate level)

Å Policy challenge (integrated regional, national and international policy initiative needed 

(multi-level policy approach); reflective and adaptive policy regime (combination of 

appropriate monitoring process with the courage to adapt existing policy regime/measures)

Å Social challenge (public perception and societal acceptance of renewable energies and 

associated infrastructures)

Å Innovation Challenge (system innovations needed - combination of technological 

innovations with appropriate mart infrastructures as well as social innovation) -> how to 

trigger technological and social innovations
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Case studies from Germany ïexam-
ples about how to shape (to contri-
bute to) the complex transformation 
pathway and how to trigger 
technological and social innovations
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Systematic technology assessment

6 technology sectors with 27 technology fields

1. Renewable energy

2. Conventional power plants

3. Infrastructure (grids, storage)

4. Technologies for sector coupling (PtX)

5. Energy and resource efficient buildings

6. Energy and resource efficient industry

Additionally assessmentof

ÅSystems integration

ÅIuk / digitalization 

Åe-mobility in case of direct links to the energy sector (cars and hybrid trucks)

Multi-criteria assessment of ñEnergiewendeò technologies - participatory process to 

prepare the German Energy Research Program

Included technology fields
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Multi-criteria assessment of ñEnergiewendeò technologies

Set of criteria ïstep by step assessment process

Quelle: Wuppertal Institut

Step 1: Relevanceof public funding

Criterion 1: Lead time Criterion 2: R&D risks
(technological, economic, resources)

Step 2: Detailed assessmentof the technology field

Summary of the funding relevance

Criterion 3: Market potential

Criterion 4: Contribution
to climate goalsand other
emission reduction goals

min-max Germany/international

Respectively relative to reference development

Criterion 5: Contribution
to energy and resource
efficiency

Criterion 6:
cost efficiency

Criterion 10: Entrepreneurial and
technological path dependencyand
responsecapacity

Criterion 11:
Dependencyon  
infrastructure

Criterion 7: Domestic value
added

Criterion 12:
Systems compatibility

IV: Technology openness & system aspects

III: Positioning of

German companiesII: Climate policy & energy industry

I: Funding relevance

Criterion 9: 
Societal acceptance

Criterion 8: Status quo and
trends of R&D in international 
comparison
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Several Dialogues with industry and other stakeholders

Internal reviews

ÅCo-operating partners within TF_Energiewende

ÅLead project B (EnFo-2030)

External reviews

With regard to the criteria needsof R&E and market potential

ÅResults of two workshops held during the conferenceĂ40 yearsof energy

researchin Germanyñ on 02 May 2017

Å760 answers from online survey conducted by members of the BMWi -energy

researchnetworks

Multi-criteria assessment of ñEnergiewendeò technologies - participatory 

process to prepare the German Energy Research Program

Stakeholder participation
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The Climate Protection Plan for North 
Rhine-Westphalia
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Some characterizing figures of the region

Federal State of North Rhine-Westphalia (NRW)
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Key facts about NRW

ÅBiggest German state 17.7 million 

inhabitants in 2015 

(22% of Germanyôs population)

ÅMost densely populated Federal State 

of Germany (517 inhabitants / sq. km) 

Å396 cities and towns (28 cities > 100.000 

inhabitants)

ÅMost important economic and industrial 

region - many energy- and resource-

intensive industries and energy 

producing companies

ÅHome of hard coal and lignite mines

and > one third of German GHG emissions

Düsseldorf

Cologne

Ruhr Valley

NRW is the key region for shaping a successful energy transformation in Germany
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Specification of central (technological , infrastructure and behavioural ) strategies

and needs to achieve the ñEnergiewendeò goals at state level

Identification of relevant system interdependencies and implementation barriers between 

relevant strategies

Bundle strategies and measures in consistent scenarios/pathways showing how 

the climate protection goals outlined in the Climate Protection Act can be achieved

Specify the climate protection contribution: temporal, sectoral and regional

Guarantee of full participation of social stakeholders in a wide-scale dialogue and 

participation process 

Specification of necessary support for all stakeholder to realize GHG mitigation 

measures and to adapt to climate change

Identification of innovation needs (technological, institutional, social innovations)

Climate Protection Plan NRW

Objectives

18/09/20

The role of the Wuppertal Institute:

The Wuppertal Institute organised the process and supported the participants with 

valuable knowledge support. Furthermore the institute modelled various climate 

protection scenarios that define corridors for possible future GHG developments in 

North-Rhine Westphalia.
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- Energy utilities (different scale)

- Energy intensive industries

- Commerce chambers

- Consumer Associations

- NGOs

- Energy Agency

- German City Plenum

- etc. 

Å Interministerial working group accompanied the 

development of the plan

Å Scientific support and process organization 

through Wuppertal Institute (integration 

professional communication company 

Who participated?

Climate Protection Plan Process NRW

Broad participatory approach as key and unique element

400 stakeholder from various institutions guaranteed full participation 
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Phase 2: Specification/

Networking (800 St.)

Regional Workshops 

Networking Events

ÅPublic

ÅMunicipalities

ÅEnterprises
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Phase 1: Conceptualisation

(400 Stakeholders)
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Climate Protection Plan NRW

Methodology (participatory process)
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Follow up activities of Climate Protection Plan Process at state level

IN4Climate NRW ïinitiative for a GHG neutral energy intensive industry

Scientific partner:
In
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IN4climate.NRW is a new and unique 

collaboration platform between in-

dustry, science and the state govern-

ment of North Rhine-Westphalia. Its 

aim is to develop strategies to achieve 

the Paris climate targets while 

maintaining or improving the high 

competitiveness of the energy intensive 

industries in North Rhine-Westphalia.
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IN4climate.NRW

Innovation

teams

1: Technology, 

infrastructure

and innovation

2: General 

framework

Land Government / Ministry of

Economic Affairs

Companys

Inter-trade organisation

Social actors, NGOs Scientific actors

Head Office IN4climate.NRW GmbH 

Board of Trustees, Management Advisory Board, Economic Advisory Board, Scientific Advisory Board

SCI4climate.NRW

Wuppertal Institute 

Fraunhofer UMSICHT

RWTH Aachen University

German Economic Institute Cologne

VDZ ïGerman cement manufacturersô association

VDEh Institute for Applied Research (BFI)

Follow up activities of Climate Protection Plan Process at state level

IN4Climate NRW ïinitiative for a GHG neutral energy intensive industry ïstrong 

cooperation of industry and scientific community in innovation teams



16

Technologies 
and infra-
structures

(break 
through tech-

nologies)

Circular
economy

(products and
value chain) 

Pathways
(transformatio

n pathways
and inno-

vation
roadmap)

Policy
framework

(instruments, 
strategies, 

public
acceptance)
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Follow up activities of Climate Protection Plan Process at state level

IN4Climate NRW ïinitiative for a GHG neutral energy intensive industry ïmain

targets of the initiative 

Impulses for development

of new technologies

Proposal for appropriate

policy framwork

Discussion of restructuring the economy Common understanding about

future pathways


