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Energiewende

Energy transition
→ low carbon, environmental friendly, reliable, and affordable energy supply.

The new system will rely heavily on renewable energy (particularly wind,

photovoltaics, and hydroelectricity), energy efficiency, and energy demand

management.

The term Energiewende
1980 publication: Krause, F.; Bossel, H.; Müller-Reißmann, K.-F.: Energie-Wende:

Wachstum und Wohlstand ohne Erdöl und Uran [Energy transition: growth and

prosperity without petroleum and uranium].

Legislation
Erneuerbare-Energien-Gesetz (EEG, Gesetz für den Ausbau erneuerbarer

Energien)

Renewable Energy Sources Act (Law for the development of renewable

energies)
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Goals
1

Increase the share of renewable energy in total gross energy and electricity 
consumption

2020 2030 2040 2050

Share of gross final energy consumption 18 % 30 % 45 % 60 %

Share of gross electricity consumption 35 % 50 % 65 % 80 %

Greenhouse gas emissions

(base year 1990)
−40 % −55 % −70 % −80 to −95 %

Terminate nuclear energy use by the end of 2022

Reduce greenhouse gas emissions
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Goals
2

Reduce primary energy consumption

Increase energy productivity

Reduce electricity consumption

Reduce energy consumption in buildings, increase the rate of renovation of buildings
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Source: Technology Roadmap
Energy storage

Source: DLR and Fraunhofer IWES
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Means

EEG 2012: Green electricity at a guaranteed price, fixed for 20 years: 
“feed-in tariffs”, 2017: auction system

Transmission system development

Energy storage – e.g. pumped hydroelectric energy storage

Smart-grids

Energy saving: The less energy we need, the less we have to produce: 
electromobility, energy efficient buildings, etc.
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Nuclear Phase-out

Introduced in 2000 by Schröder‘s cabinet to be finished by the end of 2022
First shutdowns in 2003 and 2005 of NPPs Stade and Obrigheim

Angela Merkel‘s cabinet agreed to delay the phase-out by 12 years in 2009
Decision was reverted following Fukushima accident in 2011

6 reactors closed in 2011 after Fukushima accident

The total share of electricity production from nuclear decreased from almost 
30 % in 2000 to 12 % today

All of Eastern German NPPs closed after reunification
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Nuclear reactors

Reactors in operation

Shutdown reactors

Source: World Nuclear Association

Source: World Nuclear Association
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Nuclear energy in Germany

Source: World Nuclear Association
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Grid status

Grid reserves 4.7 % (goal 1 %)

Cost of grid meassures: 9.12 €/MWh
Goal: 1 €/MWh

Grid network goal (2020):   3 582 km 
Current status (Q1 2019):    1 087 km
Current goal (Q1 2019):       2 513 km

Power outages: 15.1 min/year
Goal: 17 min/year

Source: McKinsey

Source: McKinsey

Real development

Real development (new def.)

Real development (old def.)

Plan

Plan
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Transmission lines

Source: Clean Energy Wire
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Power balance

Source: Clean Energy Wire
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Future of the energy (world)

ENERGY MIX

Energy storage technologies 

and cooperation of sources

ENERGY 
STORAGE

GRID

Reasonable energy mix 

respecting geography and 

climate

Well developed, stable and 

reliable transmission grid

ENERGY
MIX

GRID
ENERGY

STORAGE
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Electricity generation
2002 - 2018
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Source: www.energy-charts.de
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Electricity generation
2002 - 2018
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Source: www.energy-charts.de
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Goals vs. Reality

Real development

Plan

Real development

PlanRen. share
[%]

MtCO2e

• Till 2020 reduce emissions 
by 40 % compared to 1990 
(to 720 MtCO2e)

• Targets for el. production 
from Renewables 2020
35 %, 2025 40-45 %, 
2030 50 %, 2050 80 %

Faster growth of electricity production from renewable does not ensure 
sufficient emission reduction

Source: www.mckinsey.de

Renewable share in el. productionCO2 emissions
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Real development

Plan

Real development

Plan
PJ

• Till 2020 reduce primary 
energy consumption by 20 % 
compared to 2008
(to 11 454 PJ)

• Till 2020 reduce electricity 
consumption by 10 % 
compared to 2008
(to 553 TWh)

Source: www.mckinsey.de

Goals vs. Reality

Primary energy consumption Electricity consumption
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Electricity 
production 

map

Source: www.electricitymap.org
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Source: www.electricitymap.org
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Germany

France

Sweden

CO2 emissions overview 2018
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Where are we heading?

Should Germany stop phasing-out nuclear?

Is/will be the security of energy supply 
guaranteed?

Is Energiewende a way for efficient/successful 
decarbonization?
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