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-50% Raw Material Use
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Land Use

Germany still industrial region
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Scenario variations

A resource efficient pathway towards a greenhouse gas neutral Germany

GreenEe Green GreenMe GreenLife GreenSupreme

Greenhouse gas reduction

2050
very high very high very high very high very high

Level of ambition on 

climate protection

measures in the pathway

(2030 and 2040)

high medium high high very high

Ultimate energy demand low high low very low low

Raw material use medium high low low low

Raw material efficiency high medium very high high very high

Behavioral changes medium medium medium very high high

Basic assumptions in the GreenEe - Scenario

 Population in 2050 around 72 Mio.

 Germany is still a strong industrialised country with an export orientation

 Economic development 0,7 % annual growth in GDP

 Net zero built-up area in 2050 



Energy System Transformation -
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 full exploitation of the potential for increasing efficiency

efficient  sector coupling
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Energy System Transformation -

efficient  sector coupling
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Raw material demand of technologies

Wiesen, Klaus, et al. „Analyse des Rohstoaufwandes der Energieinfrastruktur in Deutschland.“ 

Sachverständigengutachten im Auftrag des Umweltbundesamtes – Wuppertal, Dessau-Roßlau, 2017l. 
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Goals and Scenarios – Policies
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Availability of copper ?



Global transferability– a system dynamic view - copper

A resource efficient pathway towards a greenhouse gas neutral Germany

„Zooming in“ semi-
precious metals

demand(= extraction) 
strongly increase 
through extention of 
renewable 
energies(„copper
mountain“)

recycling capacities 
need to follow rapidly

Persisting „gap“ must
be closed with primary 
raw materials

Sensitivity (green 
dotted line) shows 
influence of 
technological 
assumptions



Comparison of Climate Protection Scenarios
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BMU IA KSP2050 Eff BMU IA KSP2050 EE RTD GreenEe

BDI 80% BDI 95% BDI Ref.

Quelle: Bundesregierung (2017): Projektionsbericht, UBA (2018): Politikszenarien**, BMU: Folgenabschätzung Sektorziele 2030 
im Klimaschutzplan**, UBA (2017): Den Weg zu einem treibhausgasneutralen Deutschland ressourcenschonend gestalten, BDI 

(2018): Klim

*Werte z.T. interpoliert, ** erscheint demnächst

Klimaschutzszenarien: Vergleich THG-Emissionspfade
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