EASAC Energy Steering Panel review of the Leopoldina reports on German energy policy and energy research policy

Introduction
This report responds to a request from the Leopoldina to comment on the following two reports concerned with energy policy, and energy research policy, in Germany:

· The 2009 report ‘Concept for an integrated energy research programme for Germany’.

· The draft report ‘Outline of energy and research policy recommendations following the accident at Fukushima’.

Our review has been informed by a meeting held at Frankfurt Airport on 3rd May 2011 which involved invited experts and representatives of the Leopoldina, as well as members of the EASAC Energy Steering Panel. Attendees at this meeting and the members of the EASAC Energy Steering Panel are listed at the end of this review. The invaluable contribution of the invited experts is gratefully acknowledged. 

Our task has been to provide an international perspective on the issues raised in the two reports, reflecting on the identified priorities for German energy research, and on the implications for other European countries, and for the EU as a whole, of German decisions on nuclear power. Timescales for our review have, of necessity, been short given the pace of the current public debate in Germany. We are pleased to have had the opportunity to contribute.

Our comments
An important consideration in our review has been Germany’s position as a major economy and hence energy producer and user in Europe, and also the leadership it has demonstrated in addressing the challenge of climate change, an issue inextricably linked to decisions on energy supply and use. We sincerely hope that decisions made on the future course of the energy system in Germany are consistent with Germany continuing to show leadership in the Western world on tackling climate change. And we have suggested that rather more is said about the broader context – climate change, fossil fuel depletion, security of energy supply etc – in finalising the second Leopoldina report.

We are similarly concerned that decisions on the German energy system, and on energy research, be positioned firmly within EU policies and initiatives, particularly its climate-driven energy policy. An early phase-out of nuclear power in Germany could be at odds with these policies if it resulted in increased emissions of greenhouse gases and greater dependency on fuel imports from outside the EU. The immediate closure of nuclear power stations in Germany has already resulted in increased imports of electricity from other countries, France and the Czech Republic in particular.

The EU is committed to integrated gas and electricity markets by 2014, and the development of the necessary European transmission infrastructures. These physical and market integrations are crucial elements for Europe, and could be of great help to Germany in meeting its future energy needs and in ensuring a stable electricity grid. But their realisation will require Germany’s full support, and we felt that they should have had a rather higher profile in the draft report that we reviewed.

Similarly, the EU has recognised that the magnitude of the energy challenge requires a concerted effort on research and development at a European level. The SET plan has therefore been put in place, which relies to a large extent on activities initiated at a national level. Given the importance of German R&D activities within the SET Plan, its continuing support is essential to a successful outcome. We felt that rather more emphasis could be put on EU-level R&D initiatives, and Germany’s role in them, in planning Germany’s future research programme. Such initiatives include the nuclear fission and fusion research undertaken through the Euratom programmes.

Decisions on energy systems need to be informed by a systematic and quantitative evaluation of the options, including the timescales demanded by different scenarios. Such analysis is essential to ensure that decisions are firmly grounded in practical realities, and to evaluate how reduction of risks in one area, e.g. phase-out of nuclear, can lead to increased risks in another, e.g. insecurity of gas supplies, increased climate change risks from higher fossil fuel use etc. Without it, unrealistic choices may be made. We recommend that further quantitative analysis of the options is undertaken to inform public debate before decisions on Germany’s energy system, and in particular on the phase-out of nuclear power, are finalised. It is of note that if other countries followed Germany’s lead and all of Europe’s nuclear power were to be replaced by fossil fuels, CO2 emissions would increase by 20% rather than decrease by 20% which is the EU target for 2020.
Turning to the recommendations presented for energy research, we were impressed by the breadth of the proposals and the depth of analysis and consultation that underpinned them. However, notwithstanding the difficulties, a clearer sense of priorities will be needed given the large resources and long timescales required to bring new energy technologies to commercial application. A clearer differentiation could usefully be made between different kinds of research which deliver on different timescales. And the Leopoldina should not shy away from stating that research budgets must match the task, otherwise society’s expectations will not be met.

Our own sense of priorities point to more emphasis being given to the following areas:

· The future integrated European electricity grid (as evaluated in EASAC’s report on ‘Transforming Europe’s Electricity Supply’) will be a very different system to those currently operating: its design and operation will require many fundamental questions to be answered. It will likely involve non-synchronous generators, a mix of AC and DC technologies, and active demand management.

· On increasing the efficiency of energy use, in service and industrial sectors as well as households and transport systems. Closer integration of social and technical expertise is needed in order to understand and avoid rebound effects. 

· Concentrating solar power (the subject of a current EASAC study), given the potential resources available in Southern Europe and North Africa, and the capability of concentrating solar power plants incorporating thermal storage to supply some of the services of mid-range fossil plants in enabling the secure operation of the grid.

· Carbon capture and storage, which will become more important if Germany places increased emphasis on fossil fuels due to an early nuclear phase-out, but which has many outstanding technical  and public acceptance challenges which must be met if it is to be extensively deployed.

· Reducing the cost of renewable technologies and increasing capability for rapid, large-scale deployment.

· Basic research in areas such as nano-science, materials and bioscience (in particular, on artificial photosynthesis) that may be the source of future breakthroughs in energy technologies.

Conversely, we felt that research on electricity storage technologies may have been somewhat over-emphasised as, while storage is likely to play a role, other approaches to matching electrical supply and demand, such as demand management and peaking turbines, may make a more significant contribution. Research on fusion technologies will, at best, only bring returns in the long-term, and questions remain about the future role of hydrogen in Europe’s energy system which should have a bearing on the priority given to research on hydrogen technologies.

Concluding comments
We have been impressed by the quality of the analysis and thought presented in the two Leopoldina reports, and by the desire of the German Government to ensure that there is a strong voice for science in the current debate. We hope that our contribution will prove to be useful in providing a broader scientific perspective on the issues ‘on the table’ in Germany at the present time. These issues, and German decisions on them, resonate across Europe, particularly in light of events at the Fukushima power plant in Japan. 

There are no easy choices or simple technological ‘fixes’ if a future reliable supply of energy in Europe is to be consistent with meeting the pressing need to substantially reduce greenhouse gas emissions and to ensure security of supply. It is essential that policy makers have access to the best scientific, technical and engineering advice, and that there is recognition of the need for behavioural and societal change to secure the future of later generations.
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