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CLIMATE PROTECTION GOALS OF THE GERMAN GOVERNMENT

Titel | 3

Background

Goals for the reduction of

greenhouse gas emission

in Germany

(compared to 1990)

• by 2050: - 80 to 95 %

• by 2030: - at least/ 

minimum 55 %



TRANSFORMATION PATHS?
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Background

tn: „target-future“t1: future 1t0: presentt-1: past t2 future 2

Target system
• Target year: 2035

• Narrative: 

sustainable urban 

mobility

• Targets: CO2 and 

particulate matter 

reduction

PFAD II: „modal split“

time

PFAD I: „e mobility“

Policy measures e-mobility:
Bonus for e-car purchase; Exemption vehicle tax e-cars & CO2 vehicle tax; 

Driving ban petrol / diesel, charging station infrastructure

Trasformtion process: interplay of a 
specific goal and path(s) to reach this goal

Future linearity vs. future complexity

Reduction of complexity to analyse
different impacts

Need for flexiblity to cover variety of
possible futures



Divergent conceptions of paths:  existence
of many interpretations to design an 
energy transition

Main challenge: mosaique-based analysis
which show the entire picture

„QUOT HOMINES TOT SENTENTIAE“
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Background



Data base: Broad basis of scientific literature on future 
energy systems from a different of disciplines

Explore existing (disciplinary) scientific findings and 
objectives concerning transition paths regarding sector 
coupling

Transition paths are not necessarily explicit, challenge to 
identify their constitutive elements

WHAT IS THE MAIN IDEA OF SORTING BOXES?
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identification of paths



distinction and prioritization of the paths:

 Step 1: Creation of a framework for the analysis of transformations paths

1.1.: identification of the sources (search term: sector coupling)

1.2.: independent raster development > several rasters emerge independently (flexible structure)

1.3.: raster synthesis > merger of sorting boxes and findings

Step 2: deduction of the path heuristic based on the characteristics (e.g. of agents, technology, political

interventions, etc.)

Step 3: Classification of path families

HOW IS THE SORTING BOX DEVELOPED?
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identification of paths



STEP 1.1. – IDENTIFICATION OF THE SOURCES
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Case study: paths of “sector linkage”

Source

S1_Ausfelder et al. 2017 »sector linkage« –research and consideration to develope an intergrate energy system

S2_BMUB 2016 German Climate Action Plan 2050 – principles of politics of global warming and goals of the german government

S3_Henning et al. 2015

How much will the energy transition cost? Paths/ Possibilities for the transformation of german energy system by

2050

S4_Wietschel et al. 2018 sector linkage – definition, opportunities and challenges

S5_Bauknecht et al. 2018 visions and path decision of the energy transition

S6_Winter 2018 efficient linkage of the energy and transport sectors. status of research

S7_Hoffrichter & Beckers 2018 Cross-border coordination as a prerequisite for efficient sector coupling in interconnected power systems

S8_Canzler & Knie 2013 smart networks. How the energy and transport transition works

Total of 264 sources

Starting point: 8 sources



STEP 1.2. – INDEPENDENT SORTING
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Case study: paths of “sector linkage”

S1 S… S8

Structuring elements, e.g.

• research question

• method

• status quo

• definition of SC

• targets 

• role of SC in the system

• number of pathways

• technologies 

• involved actors

• Political interventions

• …



How to compare the studies?

• Creation of a comprehensive sorting

raster based on independent analyses

STEP 1.3. – MERGER OF SORTING BOXES
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Case study: paths of “sector linkage”

2. today´s energy system

understanding energy system

status quo

business as usual / trend

1. study approach

focus & research issue

method

discipline

system cutout

4. paths

4.1. paths identification

principle

name, number

path description

4.2. paths comparison

requirements/ demands

approach & results

3. Future energy system

3.1. transformation

goal

need to act

3.2. sector linkage

definition / understanding

importance of sector linkage

connecting factor / requirements SL

5. intervention

5.1. identification of intervention

name, number

intervention description

5.2. comparison of interventions

approach & results

1

2

5

4

3



„SECTOR LINKAGE“ - DEFINITIONS OR RATHER COMPREHENSIONS
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3.2. sector linkage: definition / comprehension

S1_Ausfelder et al. 2017 sector linkage tend to establish the two highly developable renewable energy sources for power generation,–

wind power and photovoltaics – also to insert for the allocation of thermal energy and mobility

S4_Wietschel et al. 2018 sector linkage describes the progressive process of substitution fossil fuel via mostly renewable produced power 

or via other renewable fuel and sustainable forms of energy use

S5_Bauknecht et al. 2018 Behind the keywords „sector linkage“ hides the attempt, to connect different forms of energy production and

sectors to apply more with energy. Relevant sectores are energy, transport- and the heat sector. 

3.2



IDENTIFICATION OF PATHS – NAME & NUMBER
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4.1. trail identification: name, number

S1_Ausfelder et al. 2017

1. electrification directly (e.g. e-cars and heat pump)

2. electrification indirectly divided in two points: 

2a. hybrid (e.g. fuell cell)

2b. synthetic fuel (e.g. methan (natural gas/ natural gasoline), alcohole or synthetic fuel) 

3. alternative renewable energies (e.g. biomass, solar heat or geothermal energy)

S4_Wietschel et al. 2018

1. use of power directly (narrow definition)

2. transformation of renewable power into synthetic fuel (narrow definition) 

3. linkage of energy sources > use of waste heat

4. new connecting infrastructure among the classic consumption sectors

S5_Bauknecht et al. 2018

1. use of power directly

2. producing synthetic fuel

3. import of synthetic fuel

4.1



IDENTIFICATION OF PATHS – DESCRIPTION (I)
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sorting elements S1 S3 S4 S5

path consistency

new technical configuration xxx

system configurations xxx

trails as „extreme poles" xxx

trails have diffrent goals/ purposes xxx

goal

CO2-free sectors xxx

environment- friendliness xxx

economy xxx

security of supply xxx

reduction of primary energy consumption xxx

flexibility increase of power demand xx

goals of the german government xxx

strategy

new power concepts xxx

restoration of buildings xxx

fossil- fuel phase-out xxx

traget values of reduction of CO2-emissions xxx

technologies xxx xxx

transformation in new power based fuels xxx

energy sources xxx

political goals xxx

system integration of renewable xxx

sector networking xxx

implementation requirements xxx

social changes xxx

4.1



IDENTIFICATION OF PATHS – DESCRIPTION (II)
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sorting elements S1 S3 S4 S5

Technology

production xxx xxx xxx

usage xxx

infrastructure xxx xxx xxx

system
flexibilisation xxx xxx xxx xxx

storage xxx xxx xxx xxx

agents
civil society xx xx xx

industry xxx xx

interventions

central xxx xxx xxx

decentral Xxx

mix

time base / requirements

exit from nuclear energy xxx

reduction of primary energy

sources

output of EE-facilities xxx

reduction of ultimate energy

demand xxx

infrastructure development / 

alteration xxx

digitalisation xxx

flexibilitation of power 

usage xxx

4.1



deduction of a path heuristic based on identified characteristics of the paths

(e.g. of agents, technologies, political interventions, etc.)

grouping of individual paths to path families; prospective families from current point of view:

Technology determinated path

Behaviour determinated path

Normative determinated path

…

FURTHER STEPS – PATH HEURISTIC
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First idea for categorizing paths

Not all dimensions highly selective

PATHS HEURISTIC – FIRST IDEAS
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System

techno-
economic
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substitution

transformation
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realignment

Governance

Government

Economy

Civil society

Actors

Existing

actors

Neu Actors

Technology

flexibility

storage

production

supply

demand



First idea for categorizing paths

Not all dimensions highly selective

PATHS HEURISTIC – FIRST IDEAS
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Thank you very much for your attention!
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