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Preliminary remarks 

With its upcoming presidency of the EU Council, Germany has the opportunity to set European 

climate policy on a new path. The complete transformation of our energy systems with the aim of 

greenhouse gas neutrality by the middle of the century is an important and appropriate project 

involving our entire society. While it is easy to state the target, it is difficult to set out the best way 

of achieving it. Science has the task of using analysis and advice to contribute to this project in a way 

that widely considers the latest knowledge possessed by all relevant scientific disciplines. With this 

in mind, the present ad hoc statement by the German National Academy of Sciences Leopoldina, 

acatech – National Academy of Science and Engineering, and the Union of the German Academies of 

Sciences and Humanities aims to provide the German government, in light of its upcoming 

presidency of the EU Council, with a compact series of recommendations for giving the desired 

European energy transition the momentum it requires, not least amidst the challenge posed by the 

coronavirus pandemic. 
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Premises of this statement 

Climate change and climate protection 

 Human activity is the primary cause of the global warming that has been observed since the mid 

20th century.i 

 The atmosphere, along with the ocean and biodiversity, is a global common-pool resource. In the 

future, it must no longer be used for depositing unlimited greenhouse gas emissions. Instead, a 

limited “budget” for greenhouse gas emissions follows from the internationally binding Paris 

Climate Targets (Article 2.1: 2°C target, 4.1: Carbon neutrality by the end of the century at the 

latest). Once the budget has been exhausted, the economy must be run in a greenhouse-gas-

neutral manner.ii 

 If the climate target of a maximum of 2°C of warming is to be achieved, humanity as a whole must 

conduct business in a carbon-neutral way and cope with a limited budget for greenhouse gas 

emissions. Europe will not be able to seal itself off from the direct or indirect consequences of 

climate change. Long-term public interest and climate protection therefore require the state to act. 

The European Union has set itself the aim of becoming carbon neutral by 2050.iii, iv This concerns 

not only CO2, but all anthropogenic greenhouse gases, such as methane. 

 Limiting global warming will benefit all forms of life, including nature and biodiversity. Direct 

threats (e.g. flooding, heat waves, water shortage, extreme weather) will increase due to the onset 

of climate destabilisation. There will also be direct knock-on effects on, for example, the global 

financial, food and health systems. Climate protection and greater resilience including in the areas 

of land use and public health services are important in stabilising the social foundations of the 

common good. 

 The limited greenhouse gas budget makes it essential to start reducing greenhouse gas emissions 

soon. The longer we wait, the more dramatic later reductions in greenhouse gas emissions will 

have to be, necessitating even more radical restructuring. 

 The objective of carbon neutrality should be pursued in a sustainable manner which is 

technologically feasible, economically and ecologically viable, socially fair and moderated by 

society. However, these requirements must also not undermine the objective itself. 

 Climate protection comprises all the sectors, systems and services which are necessary for life as 

well as inter-dependent. This includes, in particular, the effects of land use and changes to land 

use, which can contribute to both greenhouse gas emissions and carbon sequestration. Where 

competition for land is an issue, food cultivation and biodiversity are to be prioritised over use for 

renewable raw materials for the purpose of material or energy use. 

A sustainable energy system 

 Carbon neutrality can only be achieved with a fundamentally restructured energy system, the 

design of which gives due consideration to the remaining quantities of permitted greenhouse gas 

emissions for the energy sector. 

 The fundamental transformation of the energy system is technologically possible. 
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 Transitioning to a carbon-neutral energy system is the key challenge of climate protection. In 2017, 

around 80% of emissions in the 28 EU member states were related to energy. Carbon neutrality 

would be achieved by quickly ceasing the use of fossil fuels (defossilisation) in all areas of energy 

use. 

 The energy system should be analysed and managed as a whole (systemically). The state needs to 

drive the energy transformation by creating the framework for a sustainable energy system, as this 

cannot be guaranteed by free market principles alone. 

 Energy supply is a highly complex, dynamic system strongly influenced by path dependence. In light 

of these factors, it is vital to embark on a path before 2030 which will guarantee carbon neutrality 

by 2050. 

 Industrial infrastructure comprises numerous long-lasting and energy-intensive assets (e.g. 

furnaces, steam crackers, cement kilns). It is therefore vital to only invest in assets which can either 

already be operated in a greenhouse gas-neutral manner or can later be operated carbon neutrally 

(e.g. with renewable energy sources) and thus adapted to the increasingly stringent climate 

protection targets. 

 Obvious technological necessities (“no regret” measures) should be implemented without delay. 

These include the construction of wind farms and photovoltaic systems, high-performance 

transmission and distribution networks equipped with storage and other flexibility elements, 

increased electrification, the setting up and expansion of hydrogen technologies, and investments 

in energy efficiency. 
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Why the EU now has to make decisive progress in  

climate protection 

Effective climate protection helps to guarantee the foundation of life in Germany, Europe, and the 

world. The consequences of human-made climate change are already affecting increasing numbers 

of people and ecosystems in the form of extreme weather events such as drought and hurricanes, 

forest fires unprecedented in both quantity and scope, the accelerating rise in sea levels, and 

melting ice sheets. The indirect consequences of increasing climate change include the rapid loss of 

habitable territory and biodiversity as well as more human migration. 

Without rapid mitigation efforts that limit climate change to below 2°C, there is a risk that climate 

change will become uncontrollable and threaten the very foundations of civilisation. Climate change 

is thus not a luxury concern for an elite minority, but an urgent issue affecting humanity in its 

entirety. Early and rapidly increasing investments in climate protection, especially in transforming 

the energy system, can pave the way for a carbon-neutral society. 

The coronavirus pandemic has unleashed a dramatic crisis on the world with devastating economic 

and social effects. In the next few years, enormous sums will have to be spent to aid recovery. With 

respect to climate protection, it is vital that these funds are aligned to the targets of the Paris 

Climate Agreement. In the European Union it is therefore essential to establish the political 

momentum for an effective Green Deal which can be realised via binding, ambitious and effective 

regulations. It is very important to do this in a manner that is both economically efficient and socially 

fair. 

In light of Germany’s upcoming presidency of the EU Council, this ad hoc statement indicates 

possible ways in which and reasons why political capital should be used to advance Europe’s 

collective and resolute journey towards carbon neutrality. The statement focuses on key energy 

policy strategies which the German National Academy of Sciences Leopoldina, acatech – National 

Academy of Science and Engineering, and the Union of the German Academies of Sciences view as 

priorities for successful European climate protection. The statement details how this transformation 

can be set in motion. 
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How the EU should act now 

In 2050, the EU aims to be a carbon-neutral, resource-efficient union which is nevertheless 

economically competitive. The energy transition forms the basis for this transformation.v It is a 

mammoth task which requires major innovation and investment in infrastructure and industrial 

equipment. Investment periods in the areas of energy and industry often span 30 to 50 years. What 

is built today will still be in use in 2050.Therefore, the current task is to join forces to lay the 

groundwork on a political, technological and regulatory level and to do so simultaneously. A 

European energy transition can be achieved without overburdening economy and society: 

 On the political level, it is necessary to develop a coherent strategy and to agree on joint 

collective action, 

 On the technological level, it is necessary to introduce new technologies at the required 

scale and combine them systematically (Box), 

 On the regulatory level, it is necessary to create effective and cost-efficient systems of 

incentives. 

The only way to achieve the EU’s climate protection targets is via a joint climate and energy strategy 

which emphasises collective action based on solidarity and long-term objectives. This requires 

agreements rooted in trust and decision-making processes which are fully transparent. A shared 

approach should take precedence over national interests and short-term considerations. At the 

same time, a European energy transition must take the various starting positions of the respective 

member states into consideration.vi 

Technological necessities and “no regret” measures 

When it comes to major projects such as the transformation of our energy system, it is advantageous to 

adopt an open-minded attitude toward technology in order to prevent premature and potentially 

erroneous determinations. However, with respect to energy, there are very few technological options 

available in order to achieve the ambitious 2030/2050 climate targets. Due to ever changing technological, 

economic and social circumstances, there is no static, optimal solution. For this reason, as well as due to the 

long-term nature of implementing technologies on the scale demanded by the energy system, it is essential 

to begin the transformation along key lines now and with all means available. The following technological 

necessities are self-evident and ought to be implemented without delay: 

1. If the aim is to provide energy with minimal CO2 emissions, then the use of fossil energy carriers must 

be stopped as soon as possible. Photovoltaics and wind energy offer alternatives which can be used on 

a large scale and further developed and which have also attained a sufficient level of technological 

maturity. Bioenergy, geothermal energy and hydropower are limited in their potential. Some other 

European countries emphasise nuclear energy as a low-CO2 solution, but even in those countries, its 

economic viability is questioned. In Germany and many other European countries, there has been a 

rejection of nuclear energy on principle, leaving only photovoltaics and wind energy as viable 

alternatives. Great emphasis should therefore be placed on further developing these energy 

technologies. The energy they provide will undoubtedly be required in the future, making them “no 

regret” investments. 
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2. Renewable energy needs to be transported and distributed with as few shortages and bottlenecks as 

possible. High-performance transmission and distribution networks equipped with storage and other 

flexibility elements designed to accommodate the fluctuating nature of regenerative technologies are 

therefore essential. An ongoing and rapid expansion of the network is thus also a “no regret” strategy. 

3. As renewable energy will increasingly become the primary source of energy in most sectors, it is also 

strongly advisable to keep developing electrical appliances including, above all, heat pumps for heat 

supply, and electromobility along with the necessary infrastructure. 

4. It will be extremely difficult to meet Europe’s energy needs via photovoltaics and wind energy alone. 

Importing energy will therefore continue to be necessary in the long term. High voltage, direct current 

(HVDC) electric power transmission lines, for example from the Middle East and North Africa (MENA 

region) to Central Europe, are one option, though they are difficult to realise on the necessary time 

scale due to complex political coordination processes. Sun and wind could be used to produce 

hydrogen relatively cheaply in MENA countries over the next few decades. Pilot systems should be put 

in place now, as hydrogen, being the first basic element in the chain from electrical energy to material 

energy carriers, will have to play a key role in future energy systems. Hydrogen can be used in many 

different ways (for example in the steel industry and as a raw material in chemistry), which makes such 

investments highly worthwhile. The same applies to demonstration plants for processing hydrogen into 

a transportable form, whether via ammonia, liquid organic hydrogen carriers (LOHC) or via systems for 

producing liquids by hydrating CO2 – initially from major point sources, subsequently from air capture 

processes. “Green” fuels will certainly be needed as alternatives to fossil fuels in aviation, shipping, and 

in the off-road area including agriculture, and can thus also be seen as “no regret” developments. 

5. Investments in energy efficiency, which can be highly varied in nature, reduce overall energy demand 

and, with an appropriate cost-benefit relationship, can be termed “no regret” investments. The less 

energy that is used, the fewer wind farms, electricity lines and storage units will be required, which in 

turn reduces the associated drawbacks of such technologies. 
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What Germany should be working towards during the 

presidency of the EU Council 

The German government should actively initiate a reorientation of the climate protection debate in 

Europe, up to and including decisions about specific paths of transformation. In this, Germany can 

set a positive example and act as a first mover to open up new markets. It also has the potential to 

mobilise technological and financial resources for cooperation within the EU and with selected non-

EU countries if it serves EU interests. 

In the Academies’ view, Germany should use its Presidency of the EU Council to focus energy and 

climate policy on the following points: 

 Politically stabilising the European and global climate agenda as a means of safeguarding the 

Paris Climate Agreement should be a top priority for the EU. The coronavirus crisis in no way 

reduces the urgency of this task. The post-coronavirus economic recovery and the public and 

private investments which are part of this recovery should focus on sustainable defossilisation 

and effective reductions in emissions. 

 A regulatory framework should be established to help achieve the necessary transformation. 

The core of this framework is an effective, comprehensive and uniform pricing of greenhouse gas 

emissions (“CO2 price”) in all sectors. Suitable instruments must be selected to achieve this. 

 It is important to advance the development of a trans-European energy system with the 

expansion of renewable energies, especially at locations with high natural potential and 

transmission capacities. The use of material forms of transport such as hydrogen and its 

derivatives will complement the direct transmission of electricity. These strategies will together 

enable a rapid reduction in greenhouse gases and greater economic convergence between 

Northern and Southern Europe, including as part of Europe’s post-coronavirus economic 

recovery. 

 The EU should establish international technology, investment, science and training 

partnerships with select, suitable non-EU countries in order to develop production capacities for 

material energy carriers (gases, fuels, basic chemicals). An important aspect of this cooperation 

ought to involve policies which support the development of supply chains for green energy 

carriers. 

 The development and local production of renewable energies in Europe should be further 

promoted, with citizens’ involvement. 

 Sustainable finance with unified global standards should be systematically developed. 
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The most important fields of action for a European energy 

transition 

Establish a cross-sector CO2 price as a key instrument for  

climate protection 

A standard CO2 price would create an economically efficient, stable and long-term framework for the 

transformation of the energy system and should therefore be established as a key climate policy 

instrument. The aim should be to create a uniform price for all greenhouse gasesvii, covering all 

sectors, regions, stakeholders and technologies. From an economic perspective, whether the CO2 

price is based on quantity (certificates trading) or price (taxes/charges) is of secondary importance.viii 

The specific form that the CO2 price takes should primarily be based on its rapid introduction and 

EU-wide harmonisation as far in advance of 2030 as possible. The ability to implement the policy 

with legal certainty as an aspect of EU and member state legislation is key. 

The EU’s Emissions Trading System (ETS) has established itself as a functional instrument for the 

energy sector, industry and aviation within Europe, and already covers some 45 percent of the EU’s 

greenhouse gas emissions.ix In EU negotiations, Germany should argue strongly in favour of the 

further development and improvement of this system: 

 The European Commission’s climate protection target of EU-wide greenhouse gas neutrality by 

2050 should be binding for all member states and anchored in EU climate legislation. 

 There is a risk that due to the recession resulting from the coronavirus, uncertainty about the 

long-term price development will increase. An effective minimum price for CO2 is thus more 

important than ever in order to enable planning and long-term incentives for sustainable 

investments in climate protection. 

 To meet the climate protection target of EU-wide greenhouse gas neutrality by 2050, the EU-ETS 

emissions allowances should be reduced in accordance with the remaining CO2 budget. 

 The EU-ETS should be expanded to also cover the heat and transport sector as far in advance of 

2030 as possible. The income available to EU member states from the CO2 price could, in 

accordance with national circumstances, be used to achieve social equity through compensation 

payments. 

 If swift integration of the heat and transport sector in the EU-ETS proves politically impossible in 

the near term, a CO2 price can nevertheless be established via separate emissions trading for 

the heat and transport sector or by focusing energy taxes on CO2 emissions. In the latter case, 

the minimum tax rates in the Council Directive 2003/96/EG should be adjusted. A separate 

emissions trading system and energy tax reform could both be introduced on a national level. 

However, the aim should be to harmonise the regulations as far as possible within the EU or at 

least in the largest possible group of EU countries. 

 Suitable regulatory mechanisms such as border adjustments or a consumption tax for CO2 will 

be required to bring international CO2 prices into line and thus ensure the economic viability of 
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investments within Europe. A transparent, science-based, but also workable evaluation of the 

CO2 footprint of imported goods will be necessary to ensure this. 

 An energy price reform is necessary to successfully make the German and European energy 

transition part of the global energy transition. This reform would establish suitable conditions 

for sector coupling and could be part of a comprehensive EU-wide ecological tax reform. 

 

International cooperation: incentivising change 

A uniform and system-wide CO2 price should be established as a cornerstone of the European Green Deal. If 

it proves to be effective and compatible with the system, this new economic policy paradigm can set a 

positive example for other stakeholders in the global energy network. The decisive factor here will not be 

the amount of money invested, but rather the stringency of economic and climate policy activity. This will 

primarily be based on using the markets’ ability to self-organise in response to incentives, supplemented by 

suitable sanctions and controls. 

Efficiently guiding the transformation of the energy system with a CO2 price is only part of the solution. The 

other part consists in reaching agreement on sharing the burden that this step will entail. Since the CO2 

price will initiate a division of labour in preventing emissions, these efforts will zero in on the cheapest 

solution. This is desirable, as it means the burdens of transitioning will be kept to a minimum. However, to 

ensure that all EU member states as well as all sectors and industries pull together with respect to an 

efficient solution, the conflicts over distribution which are associated with this solution must be resolved. 

The following alternative approaches are available: 

 A sufficiently large proportion of cost savings will be distributed to those countries in which the cost of 

preventing emissions is low, or political resistance high. Germany will profit from a solution in which 

German funds are transferred to other member states as long as savings made by the choice of a CO2 

price as an efficient form of prevention are sufficiently high compared to alternative approaches. 

However, it is difficult to state precisely what the extent of these transfers needs to be. 

 If the European CO2 price is implemented by expanding the European Emissions Trading System, 

agreement could be ensured via an initial allocation of emissions certificates which for otherwise 

hesitant member states exceeds their share in European CO2 emissions. 

 The use of funds from the “European Recovery Fund” proposed by Germany and France could be 

conditional upon agreement to a uniform and comprehensive CO2 price as a cornerstone of climate 

policy. 

A European strategy for binding agreements on coordinated global efforts aimed at finding a uniform 

international CO2 price can draw on several elements: 

 The EU should introduce a mandatory, uniform and comprehensive CO2 price for all sectors, regions, 

emitters, and technologies in Europe and thus set an example to the world. This would demonstrate 

that a comprehensive transformation of the energy system can be achieved effectively and affordably, 

without major social upheaval or an unsustainable loss of competitiveness. 
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 In line with this objective, the EU should develop and test technologies and approaches designed to 

reduce the costs of transforming the global energy system. This would simultaneously allow European 

industry to achieve technology leadership and obtain export opportunities. 

 The EU can make adaptation investments in non-EU countries or those countries’ access to the 

European Single Market dependent upon their willingness to introduce a CO2 price. 

Strategically advance changes in European infrastructure 

A CO2 price can help to effectively steer private investments towards defossilisation. On its own, 

however, it will not be enough to set the necessary major overhaul of the energy system in motion. 

Targeted public investments and additional supporting measures are also urgently required. In the 

case of transmission networks, hydrogen infrastructure, charging stations and digital infrastructure, 

close European coordination is required in order to create a harmonised European energy system. A 

key part of this process involves striking the right balance between market approaches and the need 

to quickly develop the infrastructure. Germany should help to coordinate the positions on an EU 

level and use the present moment to develop a proposal for a European solution. 

 The impetus provided by the CO2 price ought to be complemented by a strategy for investments 

in infrastructure and an investment programme in the areas of energy, industry, construction 

and housing, transport as well as digitisation and other services. Further development of the EU 

Structural Funds can be used to steer infrastructure development in the direction of carbon 

neutrality.x 

 Over the next ten years, there will be a need for reinvestment of between 30% and 60% in 

sectors such as the steel, chemical and cement industries. Due to the long service life of the 

capital-intensive production plants, it is vital to use the period up to 2030 for restructuring, so as 

not to prevent these sectors from contributing to climate protection targets for the next few 

decades. Suitable means of support need to be developed and implemented for the temporary 

or structural economic disadvantages that will arise as a result. 

 In addition to infrastructure development in a narrow sense, the strategy should also address 

research and development, innovation, diffusion and the adoption of new low-carbon 

technologies and their interaction in the energy system. 

 Strategic planning should at the very least be oriented towards the goal of a European, and 

ideally a global energy transition. After all, the type and scope of energy imports (including 

electricity and hydrogen) will determine the necessary course with respect to policy and 

infrastructure. 
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Ensure progress through an independent scientific monitoring and 

advisory commission 

The EU should establish a comprehensive monitoring system so as to promptly and precisely 

evaluate the effectiveness of European energy and climate policy and, if necessary, initiate its 

readjustment. The central target and unit of measurement should be the remaining greenhouse gas 

emissions budget (CO2 equivalents in tonnes per year; see box “premises of this statement”). 

Monitoring long-term investments and infrastructure is also essential in order to quickly recognise 

the resulting path dependence and assess it with respect to compatibility with long-term objectives. 

 An independent scientific monitoring and advisory commission should regularly check the 

development of total emissions (including of imported and exported goods) and provide a 

nuanced assessment of the effectiveness of specific strategies and instruments and of the 

European strategy as a whole. 

 A European energy model forum could be set up in order to evaluate policy effectiveness and 

create a shared basis for discussion. On the basis of transparent and freely accessible 

calculations (open source and open access), the forum would regularly discuss the approaches of 

the various national and European energy models. This might help to develop a shared 

understanding of the European energy system and to overcome the focus on national interests. 

 In the medium-term, it would be desirable to set up a global monitoring process. Globally, there 

are very different starting positions and requirements, but also varying strategies for 

approaching the transformation of the energy system. Comparable data and standardised 

indicators would make it possible to compare ambitions, to evaluate transformation processes 

and to learn from successful policy models.xi 
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