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How our electricity is to become climate-neutral by
2050
For 20 years, the Renewable Energy Sources (RES) Act has served as the key basis for
expanding renewable energy in Germany. Having just undergone a major revision, it now
points the way to the future of the energy transition. Find out more

More renewables for better mitigation of climate
change
The amendment of the RES Act will enable the auction volumes for the respective
types of renewables up to 2030 to be determined clearly and transparently. The
declared goal: to raise the share of renewable energy in gross electricity
consumption to 65% by 2030.
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The expansion of renewable energy in Germany is to grow dynamically up to 2030. The expansion
volumes specified in the draft amendment to the RES Act and the amendment of the Offshore Wind
Energy Act (WindSeeG) extend right through to the upper end of the range set out in the 2030
Climate Action Programme (in German only), and even beyond this level for photovoltaics. The aim is
to raise the share of renewable energy in gross electricity consumption to 65% by 2030, and that it
continues to be just as climate-friendly thereafter. This is because Germany’s long-term goal is now
for 100% of the electricity generated and consumed in Germany to be greenhouse-gas neutral by
2050. This new target is also enshrined in the RES Act amendment.
In order to achieve the goal of 100% green electricity by 2050, renewables need to continue to grow
strongly over the next ten years. When it comes to onshore wind, the new RES Act bill therefore
specifies annual auction volumes of between 2.9 and 5.8 gigawatts (GW) for wind, of between 1.95
and 2.15 GW for photovoltaics, and 500 megawatts (MW) for biomass. This is in addition to the 500 to
850 MW from the innovation auctions (in German only), and the photovoltaics and biomass
installations that receive fixed rates of funding. Innovation auctions can be used to test both the
technical innovation as well as the way in which the auction is designed. Unlike onshore wind, the
expansion of offshore wind is regulated not in the RES Act, but in the Offshore Wind Energy Act
(WindSeeG, in German only), which has also been revised. Here, annual auction volumes of between

around one and three and a half gigawatts are envisaged up to 2025, with the aim of achieving an
installed capacity of 20 gigawatts by 2030.
The installed capacity of onshore wind is expected to increase from 54 GW today to 71 GW in 2030,
and the installed capacity of photovoltaics from 52 GW to 100 GW in the same period. By 2030,
onshore wind is expected to contribute up to 145 terawatt hours (TWh) to the 65% renewables target.
Some 94 TWh of electricity is expected to be provided by photovoltaics and around 80 TWh from
offshore wind.
Should the European Union go on to adopt specific new expansion targets for renewable energy as
part of implementation of the Green Deal, the expansion targets set out in the draft amendment to
the RES Act will also have to be adjusted accordingly.

FURTHER INFORMATION
Press release by the Federal Ministry for Economic Affairs and Energy: '2021 RES Act amendment
sends a clear signal for greater efforts to mitigate climate change and more renewables' (in German
only)
Video press statement by the Federal Ministry for Economic Affairs and Energy-Video on the
amendment of the Renewable Energy Sources Act (in German only)

How Europe is to reach the 2030 energy and
climate targets
The EU's energy ministers have held an informal video conference on how to best
achieve the EU's ambitious energy and climate targets for 2030.
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'Today we will be discussing one of the most important issues of our time.' These were the words with
which Economic Affairs Minister Altmaier began the informal video conference of the EU's energy
ministers on 6 October 2020. Germany holds the Presidency of the Council of the European Union
until the end of 2020, and wants to trigger a fresh stimulus for clean growth and innovation in
Europe's ambitious energy policy.
The assessment of the National Energy and Climate Plans (NECPs) of EU Member States, released on
17 September 2020, and the Commission's impact assessment underlying its plans for raising the EU's
2030 climate target, provided the basis for the discussion by the ministers from EU and the EFTA
countries (Iceland, Liechtenstein, Norway, Switzerland) and EU Energy Commissioner Kadri Simson
on joint actions to be taken with a view to attaining the EU's energy targets for 2030. In this context,
the role of various instruments to achieve the EU's energy targets by 2030, and particularly carbon
pricing and a possible extension of EU emissions trading to cover more sectors, was highlighted.
Minister Altmaier pointed out the absolute need for everyone to pull in the same direction, no matter
what their political orientation. 'Climate change is a serious threat to humanity. It will brook no delay,
and it demands our joint action. The European Council has therefore decided that Europe should be
climate-neutral by 2050. This is an ambitious goal, and it means we cannot afford to lose any time,'
Altmaier said.
Great hopes are placed in the European Green Deal, through which Europe is seeking to become the
first climate-neutral continent by 2050. The minister stressed to his European colleagues that it is a
great challenge, but offers a unique opportunity to make progress on both climate action and
commercial activity. Overall, they signalled a high level of support for the implementation of the
Green Deal. The majority of energy ministers advocated adapting the interim emission reduction
targets up to 2030 so that the great goal of climate neutrality can be attained by 2050.
Altmaier added that the assessment of the National Energy and Climate Plans shows that we need to
keep increasing our joint efforts – particularly with regard to energy efficiency and in terms of
expanding renewable energy. In this context, many EU Member States highlighted the role of carbon
pricing and a possible extension of EU emissions trading. They also said that the impact and
interactions with other instruments must be precisely analysed. The majority of ministers also
stressed the need for a joint roll-out of renewable energy, particularly in the offshore sector. At the
same time, many EU Member States found it particularly important that special national features,
affordability for households, and maintaining and boosting the competitiveness of the European
economy must always be borne in mind.
Various experts from politics and business also discussed the issue of hydrogen at a high-level
conference on 5 October 2020 (read more about this here). Minister Altmaier summarised the range
of views at a press conference on the following day: 'Everyone agreed that hydrogen, and green
hydrogen in particular, can play a key role when it comes to maintaining the competitiveness of
industry and making progress on climate policy in all areas of daily life.'

FURTHER INFORMATION
Press release by the Federal Minister for Economic Affairs and Energy 'Economic Affairs Minister
Peter Altmaier to chair informal video conference of EU energy ministers'

Press release by the Federal Ministry for Economic Affairs and Energy 'Green hydrogen is the
energy source of the future. Economic Affairs Minister Altmaier hosting high-level hydrogen
conference'
Video from the Federal Ministry for Economic Affairs and Energy: 'Doorstep: High-level
conference on hydrogen'
Dossier by the Federal Ministry for Economic Affairs and Energy: The German Presidency of the
EU Council in 2020
Federal Government website on the German Presidency of the Council of the EU in 2020

What actually is the Federal Requirements Plan?
Our cardiovascular system, with its extensive network of blood vessels, keeps
enough blood flowing through our whole body, right to the tips of our toes. Parts
of the body which need a lot of blood get a lot of blood. If we make our body
work hard, our heart rate rises. Read on to learn more about what this has to do
with the Federal Requirements Plan!
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This is what it's all about: five steps are needed for a grid expansion project. The Federal
Requirements Plan is step number 3. It sets out the starting and finishing points of the
powerlines needed, but contains no specific information about the transmission route
between them.
The procedural steps in grid expansion planning – from the initial idea to the finished powerline – can
be counted on one hand. What sounds like child's play is, in practice, a complex procedure in which
members of the public can have a say at any time.

The first step is to forecast how the transmission grid will need to look in ten or fifteen years by
developing 'scenario frameworks' (in German only) to predict the future. The aim is to be able to
ensure a reliable supply of electricity whilst carbon emissions decline and the share of renewable
energy rises. The scenario frameworks form the basis for the creation of a Network Development Plan
(step 2). This Plan documents the areas where the four operators of the large transmission grid
(50Hertz, Amprion, TenneT and TransnetBW) see a need for conversion, expansion and modernisation
measures to ensure that the electricity supply will remain secure in the future. The
Bundesnetzagentur (Federal Network Agency) examines this assessment made by the transmission
system operators. In parallel to this, it produces an environmental report which looks into the impact
of the grid expansion on people and the environment.

Important instrument for the expansion of the transmission grids
The Federal Requirements Plan is most important instrument for the expansion of our transmission
grids. It is updated in step 3. Applied to the human cardiovascular system, it would mainly stipulate
the beginning and end of the many blood vessels. To do this, it needs to see exactly how much blood
needs to be transported from where to where, given that the needs can vary depending on how hard
the body is working. Bottlenecks in the blood supply can be dangerous. And bottlenecks should also
be avoided in the transmission system.
So the Federal Requirements Plan sets out the starting and finishing points of the lines needed, but
contains no specific information about the transmission route between them. In the case of
powerlines which run through several of Germany's states or into other European countries, the
Federal Sectoral Planning (in German only) (step 4) sets out a route corridor for the powerline which is
compatible with spatial planning and is environmentally acceptable. In the crucial final step, the plan
approval decision (building approval) is made, setting out all the important details for the new line,
and in particular the exact route it will take.
The first three steps – scenario framework, Network Development Plan, Federal Requirements Plan –
are subject to an iterative process in order to adapt the requirements plan to changing circumstances.
At least every four years, the Federal Network Agency transmits the confirmed Network Development
Plan to the Federal Government as a draft for an update to the Federal Requirements Plan. The
Federal Government presents the draft Federal Requirements Plan produced on this basis to the
legislature. It did this most recently on 23 September 2020, when the Federal Cabinet adopted the
draft legislation revising the Federal Requirements Plan Act.

65% target: more grid expansion for more renewable energy
For the first time, the Federal Requirements Plan contained in the draft legislation takes account of
the increased expansion target for renewable energy of 65% of gross electricity consumption in 2030.
This does of course also mean an increased need to expand the grid, because the roll-out of
renewable energy and the expansion of the power grid need to be as synchronised as possible in order
to avoid congestion. In particular, the electricity generated by wind turbines in the north of Germany
has to be transported to the major power consumption regions in the west and south of the country.
As a consequence, it has been necessary to update many parts of the list of 'urgently needed' grid
expansion projects contained in the previous Federal Requirements Plan in order to respond to the
increased use of renewables up to 2030. The draft 2021 Renewable Energy Sources Act was also
adopted by the cabinet at the same time of the update to the Federal Requirements Plan. The revised

version of the Renewable Energy Sources Act also aims to synchronise the roll-out of renewable
energy with the expansion of the grid. (For more information (in German only), please click here.)

What the draft of the new Federal Requirements Plan says
According to the Federal Government's draft legislation, 35 new grid expansion projects are to be
included in the Federal Requirements Plan, and eight existing projects altered. Most of the new
projects entail the upgrading of existing powerlines. Also, the proposal aims to implement the grid
problems in the area where Bavaria, Hesse and Thuringia meet, as agreed by Federal Minister Altmaier
and the energy ministers of the three Länder in June 2019 (read more about this here in German only).
Planning and approval procedures can be made more efficient under the new Federal Requirements
Plan Act, e.g. via the streamlining of hearings in the follow-up participation procedure. The next step
is for the Act to be debated in the Bundestag and Bundesrat as part of the parliamentary procedure. It
will probably be possible to complete the legislative process before the end of this year.

FURTHER INFORMATION
Article by the Federal Ministry for Economic Affairs and Energy: 'Revision of the Federal
Requirements Plan Act' (in German only)
Draft Federal Requirements Plan Act (in German only) (PDF download, 314 KB)
Press release by the Federal Ministry for Economic Affairs and Energy: '2021 RES Act amendment
sends a clear signal for greater efforts to mitigate climate change and more renewables' (in German
only)
Information about 'Grids and grid expansion' (in German only)
Video by the Federal Ministry for Economic Affairs and Energy: 'Five steps to grid expansion' (in
German only)

Innovative thermal insulation for hightemperature furnaces
An airhead becomes a super insulator: air accounts for more than 90% of the
volume of carbon aerogels. In future, these aerogels could more than double the
thermal insulation efficiency of high-temperature furnaces. The AeroFurnace
research project is studying what the lightweight substances can do.
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A lot of manufacturing processes in energy-intensive industry need temperatures of more than 1,500
Celsius – e.g. to make steel or ceramics. Wherever that sort of temperature is used, the surrounding
area should stay nice and cool – as little heat as possible should be lost. The better the insulation, the
less energy is needed to heat up the furnace and – of particular importance – to maintain the
temperature inside the furnace.
The AeroFurnace research project is now developing a new composite material which could more
than double the heat insulation efficiency in comparison to that of existing materials. This
nanoporous carbon material could thus significantly cut the energy needs of specialised hightemperature furnaces. At the same time, the insulation doesn’t need to be thicker, which would
reduce the useful volume of the furnace. At present, felt-based carbon materials are used in a zerooxygen environment to insulate these high temperatures.
Dr Gudrun Reichenauer is coordinating the research project and heads the Nanomaterials Working
Group at the Bavarian Center for Applied Energy Research. She is very encouraged by the results so
far: 'In this project, we have been able to make the latest findings from the world of nanomaterials
accessible to the market through intensive cooperation and thus set new standards in the field of
thermal insulation materials,' she says.

Nanoporous carbons for more energy-efficient thermal insulation
Thermal insulation materials in blast furnaces need to be able to withstand the extreme heat without
any problems. Previously, this has only been achieved by insulating materials which are also highly
conductive of heat, i.e. which are good at transmitting heat. That is bad for energy efficiency. For this
reason, the team of scientists is working on a specific group of materials: carbon aerogels, which offer
particularly low heat conductivity. Aerogels can be made from various materials, such as silicates,
metals and their oxides, polymers, biopolymers and carbonates. They are so porous that more than
90% of them consists of air or free space. This makes them very light. They are of low density, have a
large internal surface and extremely low heat conductivity, and can help to make sparing use of
natural resources like energy from natural gas and oil.
Dr Thomas Kirschbaum, AeroFurnace project leader at carbon manufacturer SGL Carbon, believes
that the new insulating material has a great future: 'In furnace simulations at the partner FCT, we
have already been able to demonstrate what the new material can do: depending on the temperature
programme, up to 40% of the required process energy can be saved with the new thermal insulation
material. The potential of the new material is great.'
The carbon aerogels used in the AeroFurnace Project offer another advantage: their carbon
nanostructure absorbs most of the heat radiation, which is chiefly responsible for transporting heat at
high temperatures. For example, they can be used as super-insulating materials in particularly
challenging fields, such as the automotive industry, insulation systems for buildings, and hightemperature applications.

New insulating material being tested in high-temperature furnaces
In the AeroFurnace research project, the scientists have already found out that the manufacture of
the new thermal insulator can be mapped in the laboratory using simple technical processes, and can
easily be scaled up. However, there is still a long way to go before the material can be used on an
industrial scale.
Before the new materials can make their market breakthrough, we will need to know that they work
in industry. However, studies under real-life conditions cannot be undertaken until the relevant
manufacturing process can be implemented on a larger scale. The research funding is enabling the
groups working on the project to tackle both tasks in parallel.
In the second half of the research project, the team of researchers aims to test the newly developed
thermal insulation material in a high-temperature furnace and to compare it with a furnace of the
same design which uses conventional insulation. As so as the manufacture of the new aerogel types
has been tested sufficiently, their uses could also be trialled in other areas with a view to developing
new products.

Aerogel clusters – from the research lab to the market
In order to advance the widespread use of aerogels in industry, several research projects funded by
the Federal Ministry for Economic Affairs and Energy – including the AeroFurnace research project –
have joined forces in the aerogel cluster.

The research cluster aims to develop a long-term strategy for the successful market launch of
aerogels. Scientists say that there is a great deal of potential, because aerogels combine numerous
characteristics in a way that no other class of material does: a high level of sound absorption with low
heat conductivity and a low density with a large internal surface which makes them extremely light
and pressure-resistant. So there are good prospects for the production of high-quality aerogels to
pick up speed for use in a wide variety of applications.
The Federal Ministry for Economic Affairs and Energy is providing the AeroFurnace project with
approximately €625,000 over a period of three and a half years.

FURTHER INFORMATION
Description of the various sub-projects on the EnArgus energy research website (in German only)
Information about the research project on the energy research website for industry (in German
only)
SGL Carbon press release on progress in the project
Information about the aerogel cluster
Information on energy efficiency research in the chemical industry (in German only)

Quote of the week
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'I am convinced that we can achieve even highly ambitious climate and environmental targets if we
take the justified interests of the business community seriously and respond to them. We can make
some further progress on this historic compromise, which I fully advocate and propose, in the
Renewable Energy Sources Act.'
Peter Altmaier, Federal Minister for Economic Affairs and Energy, on the 2021 revision of
the Renewable Energy Sources Act

What the press say
This time in 'What the press say': views from EU Energy Commissioner Kadri
Simson on raising the EU’s climate targets, tips on how to heat and save energy in
the cold months, and renewables generating jobs around the world.
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Handelsblatt, 8 October 2020: 'EU Energy Commissioner: hydrogen will be competitive in
ten years' time'
EU Energy Commissioner Kadri Simson tells Handelsblatt why she believes higher EU climate targets
are feasible and what role hydrogen will play (in German only).
Stuttgarter Nachrichten, 9 October 2020: 'How to heat properly - the 12 most efficient
tips'
When outside temperatures drop, we turn up the heating indoors. Stuttgarter Nachrichten presents
twelve effective way to heat well and save energy (in German only).
energiezukunft.eu, 6 October 2020: 'Renewables sector creates jobs around the world'
energiezukunft.eu has analysed the International Renewable Energy Agency’s job monitor: it says that
renewable energy provided 11.5 million jobs in 2019, half a million more than in 2018 (in German
only).

Baltic Sea countries looking to cooperate more
closely on offshore wind (in German only)
The EU countries around the Baltic wish to foster the expansion of wind energy
and intend to step their cooperation to this end. For this reason, they signed a
joint declaration initiated by Poland at the end of September 2020, the Baltic Sea
Offshore Wind Joint Declaration of Intent. The initiative aims to form a joint
working group to boost cooperation. State Secretary Feicht said: 'Offshore wind
energy is a priority of the German EU Council Presidency. Going forward, we want
to continue implementing cross-border offshore projects with our neighbours.
Against this background, I am particularly pleased that progress is also being
made on the generation of clean energy at sea in the Baltic Sea region.' In addition
to the EU Council Presidency, Germany also currently holds the presidency of the
North Seas Energy Cooperation. Greater use can now be made of the experience
gained in rolling out offshore wind energy in the North Sea in cooperation with
other countries around the Baltic. Germany currently has 7.7 gigawatts of
installed offshore capacity, of which around 1 gigawatt is located in the Baltic.

Launch of the hydrogen research network (in
German only)
The hydrogen research network established by the Economic Affairs Ministry
commenced its work at the end of September 2020 at an opening event with more
than 1,000 participants. The network brings stakeholders from business, research
and policy-making together to share ideas about aspects of generation, storage,
distribution and the cross-sectoral use of hydrogen. The intention is to accelerate
the transfer of innovative hydrogen technologies to the market. The hydrogen
research network, announced in the National Hydrogen Strategy, is the ninth
research network launched as part of the Energy Research Programme. It will
deliver key ideas for research and innovation policy in the field of hydrogen with a
view to fostering practical applications. State Secretary Andreas Feicht said: 'As
an energy source of the future, hydrogen is a central element of our efforts to
tackle global warming and to foster a successful energy transition. By adopting
the National Hydrogen Strategy, we have paved the way for Germany to rank first
in the world in the field of hydrogen technologies.'

Final SINTEG Conference live on 28 and 29 October
2020 (in German only)
Four years have passed since the 'SINTEG Smart Energy Showcases - Digital
Agenda for the Energy Transition' funding programme was launched in order to
deliver blueprints for an energy system which is primarily based on renewable
energy. Grid operators, energy utilities, industry, municipal firms and
representatives of the scientific community have been working together on the
development and testing of new solutions in five model regions around Germany.
The findings will be presented at the final SINTEG Conference on 28 and 29
October 2020. The conference will be held online and can be followed in a live
stream on both days. A diverse programme will look at issues like digitisation,
participation, public acceptance, potential and mechanisms for flexibility, and
sector coupling. The event will also consider how policy-makers can make use of
the momentum generated by SINTAG to shape the policy environment for the
energy transition.

Survey into resource efficiency and the circular
economy (in German only)
'Resource-efficiency for the energy transition' and the 'Circular economy' are two
new horizontal issues which the Federal Government has included in the Energy
Research Programme. A survey to prepare the first call under the 'Resource
efficiency in the context of the energy transition' funding priority is running until
6 November. The intention is to clarify the precise need for research more
precisely. The idea is that the value inherent in products, materials, and resources
used in the economy is to be upheld and retained for as long as possible, which
helps minimise the volume of waste and emissions. The focus of the survey is
therefore on the research requirements of companies and research institutions in
the energy sector and in energy-intensive industry. Participants can highlight the
requirements of relevance to them in the field of the circular economy and add
their own topics which have yet to be included.

You can subscribe to the Energy Transition
Order the international edition of the "Energiewende direkt" Newsletter here.

© 2023 Federal Ministry for Economic Affairs and Climate Action |
Legal Notice

