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Energiewende in Germany
A STORY IN 100 YEARS
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Coal production increases strongly 

in both German states, as economic 

reconstruction starts after the extensive 

destruction in the Second World War. 

Emissions from coal combustion start 

to rise again.

Combined, the two German states have the 

third highest level of CO2 emissions – just 

behind the US and the Soviet Union.

Combined, the two German states 

reach their CO2 emission maximum.

The National Academy of Sciences (USA) publishes 

the Charney report: An increase in the concentration 

of CO2 is undoubtedly linked to global warming. 

In the following years, the public debate on climate 

change also intensifies in Germany. The political party 

The Greens is founded in that same year.

The closure of industrial facilities and power 

plants in eastern Germany after the fall of the 

Wall in 1989/90 decreases CO2 emissions 

substantially.       This is mainly due to the 

reduced use of lignite as well as to greater  

efficiency in power plant technology.

It is getting hotter in Germany: Out of 

the 10 warmest years between 1881 

and 2016, eight years are within the 

short period from 2000 to 2016. 

1934 and 1994 are the only other 

years in the Top 10.

Especially because of the 

worldwide economic crisis 

greenhouse gas emissions 

in Germany decrease at short 

notice.         In 2009 they decline 

more than 7% compared to 

2008. In 2010 emissions rise 

again by 5%.

In 2016, 3.6 billion passengers traveled worldwide by 

airplanes, more than ever before. At German airports, 

the passenger numbers are growing steadily. The high 

demand for oil in the aviation sector poses a major 

challenge for climate protection. The development 

of climate-friendly alternatives, such as biofuels is 

still in its infancy.

The share of renewable energies for the generation of 

electricity continues to rise. The renewable surplus, 

which cannot be used in the electricity sector, is made 

available for the heating and transport sectors. 

Green electricity is replacing climate-damaging 

technologies such as oil furnaces.

The last car with internal combustion engine could be 

built in Germany – also because of the political climate goals 

until the year 2050. New auto registrations are only granted 

with alternative technologies, such as electricity, 

gas or hydrogen. Accordingly, dangerous emissions 

are decreasing in the transport sector.

Despite the huge efforts to promote the reduction of 

greenhouse gas emissions and expanding renewable energies, 

climate will change because of the high emissions of 

recent decades. In Germany, extreme weather events 

might increase, such as heat waves, long periods of 

drought and flooding.

Regular measurements of the CO2 content of the 

atmosphere start on the volcano Mauna Loa (Hawaii). 

During the last 800 000 years, the concentration 

of CO2 in the Earth's atmosphere has never been 

greater than 300 ppm. Now it is around 400 ppm.

Numbers for the registration of passenger cars are rising 

in East and West Germany annually by more than 20%. 

Oil consumption rises accordingly.

The New York Times writes about the 

first photovoltaic module made out 

of silicon: “The beginning of 

a new era, leading eventually to 

the realization of one of mankind’s 

most cherished dreams — the harnes-

sing of the almost limitless energy of 

the sun for the uses of civilization.”

In the late 1960s the use of natural gas in 

the energy industry is slowly starting to rise. 

The energy source is most often used for 

heating and electricity production. 

Currently, energy consumption from natural gas 

covers about a quarter of German energy demand. 

Natural gas power plants emit significantly fewer 

greenhouse gases than hard coal or 

lignite power plants.

About one third of the global exploitation of 

lignite coal takes place in East Germany (GDR) alone.

In West Germany, one houshold consumes 

about 1650 kilowatt hours of electricity in 1970. 

Today it is about 2850 kilowatt hours, 

which is an increase of almost 60%.

First global oil price crisis: 

The price of oil is increasing 

many times over. The economic 

dependence on energy imports 

significantly increases awareness 

of politicians and citizens.

Meltdown in the nuclear power 

plant Three Mile Island (USA).

In October, 100 000 people demonstrate 

against nuclear energy in the West German 

capital Bonn. Several protest marches during 

this time are directed against new nuclear power 

plants as well as plans for final disposal 

and reprocessing of nuclear waste.

In East Germany, 70% of 

the energy consumption is 

provided by lignite coal. 

Environmental and citizen 

groups protest against this 

development.

Nuclear disaster in the nuclear power 

plant Chernobyl (Soviet Union). 

The radioactive substances are being 

distributed by weather conditions in 

eastern, central and northern Europe.

Electricity Feeding Act. The forerunner of 

the Renewable Energy Act (2000). 

For the first time electricity suppliers are 

obliged to accept and remunerate renewable 

energy and. From now on, the expansion 

of renewable energy has an economic basis. 

The number of wind turbines in Germany 

rises from 1 000 to 10 000 plants in 1999.
Second global oil price 

crisis.

The share of coal in the energy mix 

starts to decrease in West Germany. 

The production of hard coal is here 

comparatively expensive here. 

Structural changes therefore start to 

be more and more apparent in the 

West German coalfields.

Introduction of the Renewable Energy Sources Act 

to promote the expansion of renewable energies 

in Germany.       From now on, diverse renewable 

technologies receive fixed compensation for each 

produced kilowatt hour. Several billion euros are 

provided every year by electricity customers via 

the renewable energy surcharge on their electricity bill.

First decision for a nuclear phase-out 

in Germany by the year 2021.

The German magazine  »Der 

Spiegel« writes about "wind turbine 

mania" in Germany. The extension 

of wind energy causes increasing 

resistance from local residents.

Germany's first offshore 

wind farm "Alpha Ventus" 

is put into operation in the 

North Sea.

Lifetime extension of the German 

nuclear power plants until the 2030s.

Reactor disaster in the Japanese region of Fukushima. 

As a consequence, eight nuclear reactors at seven 

different locations in Germany are finally shut down. 

Between 2010 and 2012, the supply of electricity from 

nuclear energy is consequently decreases by 25%.

Second decision for a nuclear phase-out 

in Germany by 2022.

There have never before been so many cars 

in Germany. In 2016 there were a total of 

45 million cars on the streets – and climbing.

Expansion of the electricity grid should guarantee 

that electricity from the windy north, east and the German 

coastline can be transported to the industrial south 

and west of the country. In the coming years, 

many of the needed power lines will be constructed.

Latest date for the shutdown of 

the last German nuclear power plant.

The primary energy demand in the building sector will be reduced 

significantly and thus become more climate-neutral. 

This goal is achieved by energy savings (such as building insulation) 

and the increased use of renewable energies. In the market of 

space heating, inflexible heaters will be replaced by efficient 

and flexible electrical heat pumps.

According to current estimates, the share of 

renewable energies in the primary energy 

consumption in the year 2030 will be between 

20 % and 36 %. 

In 2016, the share is just about 13%. Which kind 

of technologies and innovations will prevail is still 

an open question.

Storage facilities for electricity and heat are likely to play 

an important role in the future, especially because wind 

and solar energy are not always available if needed. 

How much storage we will need in the future and what 

kind of technology is not yet certain. It is conceivable that 

batteries from millions of electric cars could serve as 

power storage capacitiy.

Coal-fired power plants are either switched off or 

will no longer emit harmful substances. 

The further expansion of renewable energies, 

as well as energy saving measures, 

will compensate for the gap of electricity from coal.

The energy transition, i.e. shifting the energy supply from fossil fuels such as 
coal and oil to renewables like wind and solar is not new. It is already hap-
pening and will shape our everyday lives in the future. But what exactly is  
going on with the energy transition? What is the point of it and how should the 
transition work?
The most important goal of the energy transition is climate protection. Cur- 
rently, the use of coal, oil and gas generate high levels of greenhouse gas 
emissions, such as CO2, which significantly contribute to climate change. Swit-
ching to renewable energies (especially wind and solar energy) would signifi-
cantly decrease harmful emissions. In order to avoid the risks of a nuclear acci-
dent, Germany decided to stop nuclear energy production completely. These 
changes are beneficial on the one hand, and at the same time they bring major 
challenges: the production of wind and solar energy, as well as biomass, costs 

a lot of money. In addition, power grids need to be upgraded to transport 
renewable electricity from the best solar and wind energy locations to the 
consumer. Since renewable electricity is often not generated in the exact peri-
ods when it is needed, the construction of energy storage facilities may 
become necessary in the future. Our everyday lives will need to change: aviati-
on and car traffic harm the climate. Therefore, innovative technologies that 
ensure environmental and climate protection still need to be developed. This 
infographic describes important events that have led to the current process of 
rebuilding the energy system in Germany – and even in other parts of the 
world. Possible future developments are also presented. However, the future 
remains open. Although the current goals for the energy transition are clear, it 
is not always certain which ideas will prevail. Thus, the Energiewende project 
promises to be an exciting process into the future.

CO2 emissions and greenhouse gases: 

CO2 emissions are among the most widespread green- 

house gases. They arise mainly from the combustion of oil, 

gas or coal and are causing man-made climate change 

(global warming). As a result, the usually stable climate on 

earth is changing in a short period of time and leading to 

problems. Habitats are confronted in the near term with 

new climatic conditions, such as altered precipitation or 

temperatures. Many living creatures are not able to adjust 

quickly enough. Therefore, the energy transition aims to 

limit climate change as strongly as possible. The historical 

data presented here refelct CO2 emissions. The policy 

objectives apply to the future greenhouse gas emissions 

for Germany.

Primary energy consumption: 

Primary energy consumption refers to the energy content 

of all energy sources used in a specific country or region. 

The term includes so-called primary energy sources, such 

as lignite (brown) and hard coal, mineral oil or natural gas. 

These are either used directly or being transformed to 

so-called secondary energy sources such as coal briquet-

tes, fuels, electricity or district heating. Of course, renewab-

le energy sources such as wind, solar radiation and 

biomass are also primary energy sources.

By the year 2050, the energy supply of Germany is to a 

great extent  based on renewables. This effect alone 

guarantees that only a fraction of the previous green-

house gas emissions is emitted. Nevertheless, this has 

required a lot of innovation in all areas of life.

As many measures have been achieved in Germany, 

innovative concepts are later adopted worldwide. 

This reduces emissions and tackles climate change. 

These combined efforts mean that the global average 

temperature has increased by only about 2°C. 

Therefore, catastrophic climatic consequences 

fail to appear.

Climate protection goals by 2020

Reduction of greenhouse gas emissions 

by 40% compared to 1990 

Climate protection goals by 2030

Reduction of greenhouse gas emissions   

by 55% compared to 1990

Climate protection goals by 2040

Reduction of greenhouse gas emission 

by 70% compared to 1990

Climate protection goals by 2050

Reduction of greenhouse gas emission 

by 80% compared to 1990

Primary energy goal by 2020

Reduction of primary energy demand 

by 20% compared to 2008.

Primary energy goal by 2050

Reduction of primary energy demand 

by 20% compared to 2008.

corresponds to 100 million TCE
(coal equivalent) 

corresponds to 200 million t CO2


