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In response to the disaster at the Fukushima Daiichi nu-
clear power station in Japan, Germany will be the fi rst in-
dustrialised country in the world to completely phase out 
nuclear power. The phase-out will be completed within the 
next ten or so years. In early summer this year, the German 
Government decided that the country’s fi nal nuclear reactor 
is scheduled to go offl ine in 2022.

This decision does not mean Germany’s nuclear techno-
logy will disappear overnight. It must therefore be ensured 
that the country’s nuclear power stations are operated in 
line with the highest safety standards until the phase-out 
is complete, provisionally in 2022. What’s more, it will still 
take decades to fully decommission the nuclear power sta-
tions that have been taken out of service and tackle the as 
yet unresolved issue of the ultimate disposal of radioactive 
waste.

This is just one component of the decision to phase out 
nuclear power – the national one. Countries such as the 
United States, China, India, Russia, the United Kingdom 
and France are planning to continue or even expand the 
use of nuclear power. The promise of economic benefi ts is 
tempting other countries with a less well-developed tech-
nology and safety culture than Germany to consider mo-
ving into nuclear technology. Controlling the undisputed 
hazards and risks associated with nuclear technology will 
therefore continue to represent a challenge for internation-
al relations, all the more since radiation does not stop at 
national borders. This also applies to Germany.

What does all this mean for Germany as a research loca-
tion?

Phasing out nuclear power must not be regarded as 
synonymous with “phasing out” nuclear expertise. Long 
after Germany has completed the phase-out, such skills 
will continue to be essential for activities such as ensur-
ing reactor safety, radiation protection, decommission-
ing, ultimate disposal of radioactive waste and crisis 
management, and also for maintaining a critical outlook 
on international developments.1 The German Govern-
ment underlined this fact when passing the 6th Energy 
Research Programme entitled Research for an environ-
mentally sound, reliable and affordable energy supply in 
August 2011.2

Given the intention of phasing out nuclear power, acatech 
considers it appropriate to focus energy research even more 
closely on the alternatives and on energy effi ciency issues. 
Otherwise, the new energy strategy will fail. At the same 
time, however, acatech believes it is essential to repriori-
tise rather than stop nuclear research and to ensure it 
focuses on the challenges associated with phasing out 
nuclear power. The aim must be to oversee the phase-out 
and its consequences in all their complexity as safely and 
responsibly as possible. After all, the technical requirements 
are too great and the social implications too far-reaching to 
simply pull the proverbial plug.

Summary

SUMMARY

1 Although this position paper does not cover the issue of proliferation, this is another reason to maintain a high level of nuclear expertise.
2 It stresses that nuclear expertise in Germany must be maintained, focusing in particular on research into reactor safety and ultimate disposal. 

The justifi cation translates as follows: “The highest safety requirements apply to the operation, shutdown and disposal of nuclear power 
stations and research reactors and to the ultimate disposal of radioactive waste. A key consideration in addition to the state of the art is, 
as specifi ed in paragraph 7d of the German Atomic Energy Act, the ‘progress of science and technology’. The legislator is thus assigning a 
signifi cant role to research on nuclear safety because scientifi c and technological progress can only be made through the results of persistent 
research and development efforts. The aim of state research into reactor safety is to ensure national expertise in the public’s interest – to be 
able to perform, assess and, if necessary, further develop independent checks on the safety concepts of manufacturers and operators.” (Ger-
man Government, 2011, p. 65)
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The focus will be on research of reactor safety, disposal 
of nuclear waste and monitoring of nuclear materials be-
cause knowledge and skills in these areas will be needed 
for some decades beyond the phase-out in 2022, along 
with a highly responsible approach. Research and techni-
cal optimisation are also required in other areas such as 
radiation protection, which, in addition to being important 
during the decommissioning of nuclear power stations, is 
also a key consideration in fi elds such as medicine and 
with regard to other ionising radiation. This will not be pos-
sible if Germany no longer has a fi rst-class, internationally 
renowned scientifi c community that can be entrusted with 
such a task – especially if the aim is to impose the highest 
safety standards across the globe.

Maintaining expertise through research and teaching 
is thus nothing less than knowledge-based responsible 
social care. The energy research concept prepared in col-
laboration with Leopoldina and the Union of German Acad-
emies in 2009 was based on maintaining a large number 
of relevant research paths, even if they are not the current 
focus of options for action.3 As demonstrated by the fi nal 
report of the Ethics Commission on a “Safe Energy Supply”, 
this premise has lost nothing of its validity following the 
events at the Fukushima nuclear power station in Japan.4 
On the contrary, the resultant safety debate has further un-
derlined the importance of science and research.

To sum up, the tasks that lie ahead can be characterized 
as follows. The process of switching to a nuclear-free en-
ergy supply by 2022 that has now started in Germany 
requires

1. the continued safe operation of nuclear power sta-
tions until they are fi nally taken out of service,

2. the decommissioning of nuclear power stations taken 
out of service “to the green-fi eld site stage”,

3. the treatment, interim storage and ultimate disposal 
of radioactive waste (including the treatment and 
disposal of radiation sources from industry and the 
medical sector),

4. crisis management skills and, 
5. last but not least, overseeing all scientifi c and techni-

cal aspects of these processes.

Organising the phase-out with a sense of responsibility 
for the future and ensuring Germany still has a say on 
an international stage by maintaining relevant expertise 
are therefore two key aspects of implementing the new 
energy strategy. At present, however, public attention is 
focused more on issues such as the technology-related ef-
forts in the area of renewable energies, grids and storage 
facilities.

The National Academy of Science and Engineering is 
therefore appealing for publicly accessible nuclear exper-
tise to be maintained in Germany and for research and 
teaching in the areas of nuclear safety, ultimate disposal 
of radioactive waste and radiation protection to be main-
tained or expanded in the years ahead and geared to the 
phase-out . This will also serve the purposes of European 
and global cooperation in this fi eld.

The following recommendations are therefore to be under-
stood as a constructive contribution to a successful new 
energy strategy and thus to phasing-out nuclear power. As 
the voice of Germany’s scientifi c and engineering commu-
nity, acatech feels it has a duty to make such recommenda-
tions.

Phasing out nuclear power safely

3  Leopoldina/acatech/BBAW, 2009. In the recently published statement Energiepolitische und forschungspolitische Empfehlungen nach den 
Ereignissen in Fukushima [Recommendations on energy and research policy following the events in Fukushima], Leopoldina returned to this 
concept. See Leopoldina, 2011, core statement no. 12.

4 The Ethics Commission spoke out in favour of using part of the available fi nancial and human resources expressly for research that “does not 
lie in the current mainstream”. (See Ethics Commission, 2011, p. 40).
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acatech is overseeing implementation of the new energy 
strategy, for example providing the Ethics Commission with 
recommendations on expanding smart grids that enable 
volatile, decentralized energy sources such as wind and so-
lar power to be integrated into the energy system. The indi-
vidual recommendations on maintaining nuclear expertise 
are as follows

1. MAINTAINING EXPERTISE FOR THE SAFETY OF NUC-
LEAR PLANTS AND FOR DECOMMISSIONING

Maintaining and expanding nuclear expertise through 
research, education and further training is a prerequisite 
for the safe, gradual phasing-out of nuclear power in Ger-
many. It is also a prerequisite for having any major infl u-
ence on international developments such as the level of 
safety standards. Nuclear expertise is also needed after 
the phase-out to decommission nuclear plants.

Scientists in Germany must have the ability to make a fast 
and expert assessment of incidents at nuclear facilities 
across the globe – especially in terms of possible conse-
quences for Germany. This is essential for the safety of its 
citizens. International recognition of Germany’s high level 
of know-how lends Germany an important advisory role and 
results in German safety technology being used the world 
over.

Decommissioning nuclear plants is a highly demanding 
task in terms of both technology and safety. It will take 
several decades to complete even after Germany’s nuclear 
power plants have been taken out of service. At least an-
other two generations of extremely well-trained engineers, 
scientists and technicians will be needed for this task, sup-
ported by high-quality research and development. What’s 
more, the expertise available in Germany on decommis-

sioning nuclear facilities is considered unique worldwide. 
Consequently, it is also an important export commodity for 
German industry.

The provision of scientifi c support for the phase-out can fur-
ther raise the importance of these skills that can be used to 
help other countries with similar plans.

2. MAINTAINING EXPERTISE FOR DEALING WITH 
RADIOACTIVE WASTE 

The treatment and ultimate disposal of radioactive waste 
are pressing tasks that have not yet been (re)solved. The 
German Government needs to develop an appropriate 
strategy for nuclear waste disposal that is developed 
and ultimately implemented using the country’s nuclear 
research expertise.

A strategy of this kind includes defi ning decision-making 
processes and addressing fundamental scientifi c issues 
such as retrievability. It is essential for scientifi c research 
and the stewardship process to continue and for expertise 
to be maintained through training at all levels, even until 
after the repositories are sealed and subject to careful mon-
itoring. Research scientists must provide policy-makers and 
society as a whole with information and advice on the deci-
sions that need to be taken. Repository research in Germany 
to date has already produced a great many fundamental 
scientifi c fi ndings that are of relevance for the safe ultimate 
disposal of radioactive waste.

Ultimate disposal is not exclusively a technical problem, 
though. It also touches on social and political issues. From 
the perspective of social sciences, too, there is thus a press-
ing need to maintain or expand expertise in this fi eld to 
enable systematic interdisciplinary cooperation.

Summary
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3. MAINTAINING EXPERTISE FOR RADIATION
PROTECTION

Radiation protection primarily involves protecting man 
and the environment against the effects of ionising ra-
diation. Further research and development work is there-
fore required on measuring radiation and its source in 
the context of the general development of technology 
and materials.

This includes additional research on the complex interac-
tions between radiation and the human body in all their 
possible variations. Radiation protection is essential for the 
operation and decommissioning of nuclear plants – as a re-
sponse to nuclear accidents such as the one in Fukushima, 
during the treatment and ultimate disposal of radioactive 
waste and during other applications that involve ionising 
radiation, for example in industry or the medical sector.

4. LACK OF SKILLED PROFESSIONALS

The present severe shortage of skilled professionals in all 
fi elds of technology also applies to the nuclear industry. 
In view of the tasks that lie ahead, Germany must use its 
scientifi c and research excellence in this area to provide 
nuclear training at all levels – to serve both domestic and 
global needs.

Nuclear excellence must be maintained in Germany and 
further enhanced through continued training. This is neces-
sary to bring a safe and orderly end to the use of nuclear 
power in Germany, to ensure the safe treatment /ultimate 
disposal of radioactive waste, to enable expert assessment 
of nuclear facilities in neighbouring countries, for effective 

cooperation in international committees and to have a say 
in international nuclear regulations. Attractive prospects 
need to be defi ned to motivate young people to opt for this 
area of study.

5. GERMANY’S GLOBAL RESPONSIBILITY

Germany’s nuclear safety philosophy and the related re-
search /education, which are exemplary worldwide, must 
in continue to have a positive impact on shaping global 
developments in the future.

It is in the German population’s interest to meet the high-
est standards for the safety of nuclear facilities (including 
nuclear power stations, interim storage facilities, reposito-
ries and medical facilities with radioactive sources) oper-
ated there and elsewhere – especially in neighbouring 
countries.

In addition, internationally respected scientifi c and techni-
cal research expertise on nuclear safety is needed  to recog-
nize and assess international nuclear risks and reduce these 
with the help of soundly based political pressure. Nuclear 
research in Germany should be even more willing to address 
interdisciplinary issues relating to things such as disaster 
and risk research or international safety and proliferation 
policy. This also includes fi elds of research in which nuclear 
energy experts should be more closely involved, such as so-
cio-scientifi c risks, risk ethics and governance. 

As a result, nuclear research in Germany can assume a re-
sponsible pioneering role in minimising the hazards and 
risks associated with the use of nuclear energy on an inter-
national level, too.

Phasing out nuclear power safely
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6. COMMUNICATION

Expert technical advice to policy-makers and society as a 
whole that serves as an objective and explanatory func-
tion is needed to tackle the decisions that lie ahead. This 
is not in itself suffi cient, however; the prejudices associ-
ated with nuclear power will persist even after the phase-
out because risks will remain and other incidents similar 
to the one in Fukushima may occur. Moreover, ultimate 
disposal of radioactive waste still needs to be resolved. 
It is therefore equally important to both ensure technical 
communication and to oversee phase-out progress on an 
ongoing basis. This applies in particular to independent 
scientifi c institutions.

As with the expansion of renewable energies, required tech-
nology-related communication (e.g., communicating details 

of the additional storage facilities and power cables) should 
by no means be regarded as an ad hoc instrument. Rather –
as acatech recently stressed in its statement on the current 
social problem of gaining acceptance for technology and 
infrastructures5 such technology-related communication 
must be a genuine, integral part of all technological de-
velopments and advances. This is particularly important in 
present efforts to transform the systems of generating Ger-
many’s energy, including phasing- out nuclear technology.

In other words, society needs to be reliably and regularly 
informed about the progress made with the phase-out – es-
pecially from the relevant scientifi c perspective – and also 
needs to be involved in future decisions. 

5 Akzeptanz von Technik und Infrastrukturen [Acceptance of Technology and Infrastrutures], acatech, 2011.

Summary
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Events at the Fukushima Daiichi nuclear power station in 
Japan have led Germany to realign its energy policy and 
phase-out the use of nuclear power earlier than planned in 
the energy concept drawn up in autumn 2010. In addition 
to the power stations going offl ine immediately, all other 
nuclear power stations are scheduled to be gradually taken 
out of service by 2022. This is one of the steps agreed by 
the government coalition at the beginning of June 2011 fol-
lowing consultation with the Ethics Commission on a “Safe 
Energy Supply”, specially convened by the German Govern-
ment, and the RSK (Reactor Safety Commission).6

An important question for Germany as a research and de-
velopment location in the light of this decision is: Does 
Germany still need nuclear know-how and training in the 
future?

The answer is yes. Phasing-out nuclear power must not be 
regarded as synonymous with “phasing-out” the nuclear 
expertise that will be needed decades after nuclear power 
stations have been ultimately shut down. Otherwise, Ger-
many will be unable to tackle the scientifi c and technical 
problems necessarily involved in implementing this part of 
their new energy strategy.

The technical challenges facing science and industry are 
too great and the social implications too far-reaching to 
simply pull the proverbial plug on nuclear energy. Research 
concerning radiation protection, nuclear waste disposal and 
subsequent technical optimisation are also necessary. In 
addition to being a key consideration during the decommis-
sioning of nuclear power stations, radiation protection also 
needs to be developed further for unrelated applications 
– in the medical sector, for example. All this necessitates 
a fi rst-class, internationally renowned scientifi c community 
that can be entrusted with the task at hand – especially if 
the aim is to impose the highest international safety stan-
dards for the construction and operation of nuclear plants.

TASKS TO BE SOLVED DEMAND A VERY HIGH LEVEL OF 
EXPERTISE

The new energy strategy that Germany is looking to imple-
ment represents an enormous challenge in both scientifi c 
and technical terms. It requires new concepts and inte-
grated solutions in all areas of energy – from supply, dis-
tribution and storage to effi cient, resource-conserving use 
– including renewable energies. Phasing-out nuclear energy 
involves fi nding solutions to challenging tasks that the me-
dia-biased public is not yet focusing on. To date, experts 
have been interested primarily in how to make energy sup-
ply safe rather than whether to use it at all.

It is not simply a question of “pulling the plug”. Ensuring 
the safe continued operation of nuclear power stations dur-
ing the phase-out period and subsequent decommissioning, 
organising the safe interim storage and ultimate disposal 
of existing radioactive waste and additional waste gener-
ated up to the fi nal treatment operations will take several 
more decades. It will also involve solving a whole series of 
technical engineering challenges.

Continued research into reactor safety, nuclear waste dis-
posal, radiation protection and monitoring of nuclear ma-
terials that will extend far beyond the phase-out in 2022 is 
requisite. Know-how and skills in these areas, along with a 
highly responsible approach, will be needed in Germany in 
the coming decades. At the same time, it is important for 
Germany to remain a player in the international arena, in 
order to advocate creation of and compliance with nuclear 
safety regimes that are on a par with national safety re-
quirements. Maintaining a high level of expertise through 
research and education is in this respect  a question of re-
sponsible social care.

1 INTRODUCTION

6 Ethics Commission, 2011.
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The Reactor Safety Commission’s report submitted on 17 
May 2011 made it clear that nuclear plants in Germany 
benefi t from a very high level of safety, but some risks in 
the event of major external infl uences remain such as plane 
crashes.7 Both retro-fi tting and decommissioning and the 
associated monitoring require an extremely high level of 
technical expertise to ensure that the existing culture of 
safety and responsibility adopted by everyone involved in 
nuclear energy in Germany can be maintained and export-
ed to the greatest possible extent.

PURPOSE OF THIS STATEMENT

The task of giving scientifi c advice to policy-makers and so-
ciety as a whole is to contribute to fact-based public debate 
and to explain the scientifi c and technical implications of 
overriding social objectives. This is done by providing op-
tions for action. Given that research policy for the coming 
years is currently being decided on, it is presently urgent to 
address the status quo of nuclear knowledge based on the 
premise of nuclear power being phased out by 2022. De-
spite decisions already taken or still to be taken it is impor-
tant to ensure that Germany has the information it needs 
and can thus take the appropriate action.

Given the plans to rapidly phase-out nuclear power in 
Germany following the reactor accident in Fukushima, the 

National Academy of Science and Engineering decided to 
provide an overview of key aspects relating to the cur-
rent status of nuclear energy. A group of experts from 
Germany’s leading university institutes and non-university 
research institutes in the fi eld of nuclear technology was 
appointed to summarize the present status of nuclear sci-
ence and technology with the objective of advising policy-
makers and society as a whole. All the steps described are 
based on the policy of phasing-out nuclear power by 2022. 
The aim is to maintain expertise for a safe phase-out, in-
cluding decommissioning and optimum ultimate disposal 
of radioactive waste, without intention of infl uencing any 
policy regarding the use of nuclear energy.

Developments over recent years show that maintaining 
nuclear expertise is an important objective of research 
policy. There were already signifi cant cutbacks in research 
into nuclear safety and the ultimate disposal of radioac-
tive waste when the previous decision to phase-out nuclear 
power was reached in 2001. acatech fi rmly believes, how-
ever, that Germany must be in a position to follow the na-
tional programmes of neighbouring countries and rapidly 
developing countries such as China and India and play a 
role in shaping their safety standards, for example through 
active involvement in the IAEA and OECD NEA. This is the 
only way that Germany can also help minimize risks and 
hazards associated with the use of nuclear technology on 
an international level with the highest safety standards.

7 Reactor Safety Commission, 2011.

Introduction
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RECOMMENDATION

Maintaining and expanding nuclear expertise through 
research, education and further training is a prerequisite 
for the safe, gradual phasing-out of nuclear power in Ger-
many. It is also a prerequisite for having a major infl u-
ence on international developments such as the level of 
safety standards. Nuclear expertise is needed after the 
phase-out to decommission nuclear plants.

Scientists in Germany must have the ability to make a fast 
and expert assessment of incidents at nuclear facilities 
across the globe – especially in terms of possible conse-
quences for Germany. This is essential for the safety of its 
citizens. International recognition of Germany’s high level 
of know-how lends Germany a advisory role and results in 
German safety technology being used the world over.

Decommissioning nuclear plants is a highly demanding task 
in both technological and safety terms. It will take several 
decades to complete even after Germany’s nuclear power 
plants have been taken out of service. At least another two 
generations of extremely well-trained engineers, scientists 
and technicians will be needed for this task, supported by 
high-quality research and development. In addition, the ex-
pertise available in Germany for decommissioning nuclear 
facilities is considered unique worldwide. Consequently, it is 
also an important export commodity for German industry.

Providing scientifi c support for the phase-out raises the im-
portance of nuclear technology and decommissioning skills 
that can be used to help other countries with similar plans. 
Preventive research is a key part of the safety culture devel-
oped in Germany. Nuclear engineers and scientists enjoy a 
high international standing and provide the international 

community with safety know-how and information relating 
to approval processes. In this way, they help ensure interna-
tional nuclear safety regimes conform to the high German 
standards. Ambitious long-term research is also essential to 
ensure teaching excellence and attract the next generation 
of nuclear experts.

The fi ndings of international research of reactor safety have 
already been factored into the basic design of new plants, 
the third-generation reactors that are currently planned or 
under construction in Europe despite recent events in Ja-
pan. Advanced approval requirements are thus being taken 
into account at an early stage. Specifi c issues in reactor 
safety research will also be determined by current develop-
ments that are not necessarily driven by the research itself. 
Examples include planned or existing technical develop-
ments and incidents at nuclear facilities.

The German Government funding for reactor safety re-
search over recent decades has played a key role in mak-
ing German reactors among the safest in the world. This 
was achieved through close cooperation between research 
centres and institutions, expert organisations, universities, 
operators and industry (both manufacturers and suppliers) 
in Germany and through close technical collaboration with 
appropriate institutions in other countries.

Overseeing and ensuring the safety of the future nuclear 
phase-out will enable the German scientists involved to 
gain further important know-how and experience that can 
also benefi t the international community.

Research is currently needed on the following eight points 
in particular:

2 HOW TO ENSURE THE SAFETY OF NUCLEAR 
PLANTS UNTIL THEY ARE SHUT DOWN
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1. PLANT SAFETY AND DESIGN BASIS ACCIDENTS

The mathematical simulation of specifi c plant details – from 
fuel rods and fuel elements to complete reactor circuits 
– needs to be improved, in order to be able to simulate 
these systems’ performance over time under various oper-
ating conditions and analyse their safety properties. This 
also applies in particular to design basis and beyond-design 
accidents.

Especially when simulating multidimensional fl ow process-
es, computing programs with enhanced reliability in terms 
of the information they deliver are required to assess safety. 
High-resolution computational fl uid dynamics (CFD) codes 
are already being used successfully for simulation purposes. 
In line with the ongoing scientifi c and engineering improve-
ments to the safety features of nuclear power station de-
signs, the further development of multidimensional models 
for CFD codes and their subsequent combination with inte-
grated system codes remains one of the main objectives.

Questions relating to the ageing of components and materi-
als and the resultant smaller safety margins for components 
and functions become increasingly signifi cant as plants get 
older. In the future, it will be necessary to further develop 
the analytical models for simulating the performance of 
the mechanical system as a whole. This calls for calculation 
methods that can also describe the interaction between 
structural mechanics and thermo-hydraulic processes.

2. BEYOND-DESIGN ACCIDENTS

Computing program systems are being developed world-
wide to simulate faults and accidents in water-cooled nu-
clear reactors to be able to assess emergency measures and 
quantify existing safety reserves. Key safety aspects within 
the reactor pressure vessel (RPV) include evaluating the po-
tential coolability and retention capacity and predicting a 
possible RPV failure.

In the event of serious accidents that result in radioactive 
substances being released from the primary circuit, the con-
tainment represents the fi nal fi ssion product barrier that 
prevents radioactivity from being released into the environ-
ment. Focal points of research include the behaviour and 
coolability of the core melt in the RPV and the contain-
ment, the time it takes for the concrete foundation to melt 
through and the associated failure areas, pressure build-up 
in the containment and the release of fi ssion products into 
the containment atmosphere. It is extremely important to 
develop containment concepts further in terms of different 
failure mechanisms and to improve retention mechanisms 
for the fi ssion products.

If radioactive substances are released into the environment, 
the radionuclide source term is essentially determined by 
the behaviour of the radionuclides and aerosols within 
the containment. To evaluate the safety of nuclear power 
stations while also assessing and defi ning emergency pro-
tective measures, it is therefore necessary for knowledge 
about the processes in the containment to be as detailed 
as possible.

Ensuring safety
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3. PROBABILISTIC SAFETY ANALYSIS (PSA)

A PSA analyses all the key information on plant design, 
modes of operation, operating experience, component and 
system reliability, human actions and factors impacting 
plant safety. It then combines these to provide an overall 
assessment for a particular plant. A PSA makes it possible 
to assess the balance of the existing safety technology, 
identify potential weak points, indicate possible ways of 
eliminating these and evaluate the effectiveness of emer-
gency measures.

The aim of research work is to continue developing the ba-
sic methods and tools for performing a PSA and quantify 
the reliability of the information they provide. This involves 
further aspects such as the actions of plant personnel, joint-
ly caused failures, bridging internal and external infl uences 
and emergency protective measures. More recent technical 
developments (digital control technology, etc.) and the fail-
ure of passive components or system functions must also be 
taken into account and uncertainty and sensitivity analyses 
need to be performed on key parameters.

4. QUESTIONS RELATING TO SAFETY CULTURE

Incidents at nuclear facilities have shown that the public 
pays particular attention to the safety and reliability of 
such facilities. Since this became apparent, the impact of at-
titudes to safety and the associated values on the course of 
events (not only in nuclear technology) has been discussed 
under the label of safety culture. Some progress has now 
been made in clarifying the theory of the concept. Workable 
instruments for assessing the “quality” of the safety culture 
and appropriate methods for introducing and promoting it 
on a targeted and sustained basis are lacking.

5. SAFETY ASSESSMENT OF EASTERN EUROPEAN AND 
RUSSIAN REACTORS

Improving the safety of older nuclear power stations of a 
Soviet design is one of the most pressing tasks facing the 
European Union (EU), in cooperation with Central and East-
ern European countries. Emergency protective measures to 
be implemented in the event of beyond-design accidents 
are also particularly important in this context. Support from 
the West and from Germany in particular is essential and 
must continue, given Germany’s outstanding plant engi-
neering know-how. 

6. INNOVATIVE SAFETY CONCEPTS

Numerous research institutes worldwide are working on in-
novative safety concepts. These concepts include elements 
that can help improve the safety of Germany’s nuclear reac-
tors until they are taken out of service and are therefore a 
further focus of research into reactor safety. This innovative 
nuclear energy technology is largely based on the laws of 
nature and designed to continue working without an exter-
nal energy supply, in the event of beyond-design accidents 
(for example, electricity for safety systems or gravitational /
pressure-driven emergency cooling systems to dissipate af-
terheat).

Further research of the transmutation of long-lived radio-
nuclides for safe ultimate disposal of radioactive waste is 
needed. Such research is currently under way in interna-
tional cooperation to minimise the amount of radioactive 
waste generated during the operation of nuclear reactors 
by using special fuels. International cooperation is required 
for detailed research on alternative fuel strategies such as 
converting minor actinides in light-water reactors to reduce 
long-lived radiotoxicity, to establish their conversion effi -
ciency and the effects on the fuel circuit.
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7. DECOMMISSIONING NUCLEAR POWER STATIONS

Germany’s expertise in decommissioning nuclear facilities is 
unique worldwide. The existing knowledge must be passed 
on to future generations to ensure the decommissioning 
of Germany’s nuclear power stations to the green-fi eld site 
stage. This involves further developing and optimising pro-
cesses that reduce the amount of radioactive waste gener-
ated during decommissioning and minimising personnel 
exposure to radiation.

8. INTERNATIONAL COOPERATION

Germany’s nuclear research and development expertise, 
its nuclear regulations and its safety culture must be in-
corporated into international networks (IAEA, OECD and 
SNETP – the EU’s Sustainable Nuclear Energy Technology 
Platform) to further improve the safety of nuclear plants in 
Europe in the future. The same applies to Germany’s contri-
bution to implementing and further developing techniques 
and methods for international monitoring of nuclear mate-
rials. Scientists at German universities and research insti-
tutes must therefore continue to play an active role in inter-
national developments to ensure this knowledge remains 
available in Germany.

Ensuring safety
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RECOMMENDATION

The treatment and ultimate disposal of radioactive waste 
are pressing tasks that have not yet been (re)solved. The 
German Government needs to develop an appropriate 
strategy for nuclear waste disposal that is ultimately im-
plemented through using the country’s nuclear research 
expertise.

A strategy of this kind involves defi ning decision-making 
processes and addressing fundamental scientifi c issues 
such as retrievability. It is essential for scientifi c research 
and the stewardship process to continue and for expertise 
to be maintained through training at all levels up until even 
after the repositories are sealed8. Research scientists must 
provide policy-makers and society as a whole with informa-
tion and advice on the decisions that need to be taken.

Repository research in Germany to date has already pro-
duced numerous fundamental scientifi c and technical fi nd-
ings that are of relevance for the safe ultimate disposal of 
radioactive waste. This research must be continued on a 
systematic basis.

1. CURRENT SITUATION

Germany’s approved Konrad repository for the disposal of 
low-level and medium-level non-heat-generating radioactive 
waste will be in use before the end of the decade. However, 
Germany does not yet have a repository for highly radioac-
tive heat-generating waste. Such waste is mainly made up 
of heat producing waste including spent fuel from reactors, 
high-level radioactive glass from recycling and technologi-
cal waste from fuel element dismantling operations. Fuel el-
ements from high-temperature and research reactors should 

also be mentioned. This waste already exists and is current-
ly in interim storage. Note that spent fuel will continue to 
be generated until nuclear power stations are taken out of 
service for good.

There is broad agreement that ultimate storage in deep 
geological formations is the safest way to dispose of highly 
radioactive waste. Isolation from the biosphere is essential-
ly achieved through the geological barrier (isolating rock 
zone) in conjunction with geo-technical barriers (multi-bar-
rier concept). This consensus is also refl ected in the recently 
published safety requirements of the BMU (Federal Minis-
try for the Environment). Following a ten-year moratorium, 
further tests are currently being performed to determine 
whether the Gorleben salt dome is a suitable repository site 
for highly radioactive waste. A fi nal assessment is not yet 
possible. The VSG (Preliminary Safety Analysis Gorleben) 
currently being worked on is an important step in this direc-
tion. Important conclusions regarding further research and 
development work are expected from this work. Two other 
host rock formations that are under discussion in Germany 
along with salt are argillite (clay) and crystalline rock (gran-
ite, for example).

The repository question is not simply a technical one, how-
ever. When looking for a suitable repository, social aspects 
such as transparency, trust and dialogue are also key el-
ements. Accordingly, engineers and scientists should con-
tribute their expertise to social debates without devaluing 
non-technical arguments.

3 NECESSARY MEASURES IN TERMS OF WASTE AND 
ULTIMATE DISPOSAL

8 See also the report by the Ethics Commission (2011), p. 45: “The repository problem needs to be resolved, irrespective of phase-out scenarios 
and timeframes. This also represents a major ethical commitment with regard to the operation of nuclear plants. Creating social consensus 
regarding the ultimate disposal of radioactive waste is closely linked to naming a defi nitive date for phasing out nuclear power stations.” 
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2. OPTIONS AND NECESSARY RESEARCH

In Germany, responsibility for safe disposal lies with the 
Federal Government. Research work therefore forms part of 
national provident research and covers all areas of ultimate 
disposal – from the associated technology and aspects re-
garding long-term safety to reducing radiotoxicity and the 
characterising and conditioning of radioactive waste. These 
activities are of a long-term nature and are supported by 
education and training at universities and research centres. 
Close cooperation at national, European and internation-
al levels is essential (e.g., IAEA and OECD NEA). Within 
the EU, the IGD-TP (Implementing Geological Disposal of 
Radioactive Waste Technology Platform) merits particular 
mention.

3. LONG-TERM SAFETY OF ULTIMATE DISPOSAL

Work on resolving technical issues relating to implementing 
and operating a repository is well advanced in Germany, 
especially in the case of ultimate disposal in rock salt. 
However, research and development activities on geophysi-
cal processes related to site investigation, developing and 
approving (intelligent) technical barriers, the interplay be-
tween aspects involved in desgin, construction and optimis-
ing repositories, repository operation and long-term safety 
need to continue. Additional basic work is required if clay-
formations are to be used for ultimate disposal in Germany. 
However, it is not possible to prove the long-term safety 
of a repository through technical measures alone. In order 
to make reliable predictions on long-term safety, it is fi rst 
necessary to understand all basic thermal, hydraulic, me-
chanical, chemical, radiological and biological processes, 
including combined processes, that take place in a reposi-
tory system and to which radionuclides in a repository sys-

tem can be exposed. Societal considerations (governance) 
play an important role here, too, and need also to be taken 
into account.

Unlike the majority of existing research results on repository 
long-term safety, which is based on a phenomenological 
approach to radionuclide behaviour, future research should 
focus on clarifying and quantifying the basic reactions that 
are responsible for mobilising or retaining relevant radio-
nuclides (immobilising) in a repository at a fundamental, 
molecular-level.

This process-understanding concept requires application 
and development of the most advanced analytical, spectro-
scopic and theoretical methods and their adaptation to the 
characterisation of radioactive substances (nuclearisation). 
The results of such studies produces sound thermodynamic 
and kinetic data for analysing the safety of a nuclear re-
pository that not only applies to a specifi c site but poten-
tially can also be applied to other repository formations. 
Fundamental process-understanding from this research is 
used in reactive transport models, some of which need to 
be developed from scratch, to describe and assess poten-
tial radionuclide migration for various repository concepts 
and scenarios necessary for reliable proof of safety over the 
very long time periods involved. Research work is necessary 
throughout the process of selecting the repository location, 
constructing and operating the repository, and continues 
through to monitoring of the post-shutdown phase.

Further research is also needed concerning the thermal, 
hydraulic, mechanical and chemical behaviour of technical 
repository components, the applicable equations of state 
and combined processes (during the compaction of salt grit 
backfi ll, for instance) to enable effective repository plan-
ning and reliable safety analysis based on qualifi ed models.

Waste and ultimate disposal
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Additional development work is required on numerical in-
dicators to prove the safety and assess the operation of the 
isolating rock zone, on mathematical methods for the sen-
sitivity analysis, on the safety assessment of geo-technical 
barriers and on the transferability /up-scaling of effective 
parameters.

4. RETRIEVABILITY

The retrievability of waste stored in repositories is the sub-
ject of in-depth discussions aimed at, among other things, 
ensuring public acceptance. Retrieval may be benefi cial if 
the repository system is subject to unexpected negative 
developments during operation, if better waste treatment 
technologies become available in the future or if the re-
sidual material in the spent nuclear fuel is to be used as a 
possible energy source. There is, however, a general consen-
sus that retrievability concepts must not have a negative 
impact on repository safety.

Retrievability is now taken into account in many reposi-
tory concepts worldwide, but in most cases this applies to 
a period that extends only slightly beyond the repository’s 
planned operating period. The BMU’s safety requirements 
already stipulate that waste must be retrievable while the 
repository is operational and that waste containers must 
remain intact for at least 500 years so as not to make sub-
sequent retrieval more diffi cult. As a result of these require-
ments, it is necessary to develop adapted repository con-
cepts and technologies and to demonstrate their safety.

Keeping a repository open long after its operating phase, 
rather than completely isolating the waste, inevitably in-
creases the probability of water coming into contact with 
the waste and the possibility of unauthorised access to 
nuclear material. Consequently, retrievability concepts must 
be examined very carefully and critically.

5. REDUCING RADIOTOXICITY (PARTITIONING AND 
TRANSMUTATION)

Partitioning and transmutation (P&T) is a strategy for sig-
nifi cantly reducing the long-term risk of highly radioactive 
waste that is to be disposed of in a repository. It involves 
partitioning or separating long-lived radionuclides such as 
the actinides neptunium, plutonium, americium and cu-
rium and then using neutron reactions to transmute them 
into stable or short-lived isotopes in special reactors. The 
radiotoxicity of the remaining waste stored in a repository 
would decay to the level of natural uranium after a few 
thousand years, even taking into account process losses. 
This reduces the required lifetime inventory of long-lived 
radiotoxic radionuclides by several orders of magnitude. In-
ternational research is being carried out into implementing 
this concept. This needs to include the development and 
optimisation of highly effi cient chemical partitioning pro-
cesses. Given that several transmutation cycles are needed 
to destroy the long-lived radionuclides, partitioning losses 
must be kept to a minimum.

A high-energy neutron spectrum is required for the effec-
tive transmutation of radionuclides into short-lived (or even 
stable) isotopes. Fast transmutation reactors are one op-
tion. These may be neutronically critical or subcritical ac-
celerator-driven systems (ADS). Supporting theoretical and 
experimental research work is needed in the areas of neu-
tron physics, thermohydraulics, substances and materials, 
reactor physics and safety, metrology, coolant technologies, 
validation methods and accelerator development (for ADS) 
to develop these systems.

The partitioning and transmutation strategy will not be 
able to replace ultimate geological disposal. This will still 
be needed for the remaining highly radioactive waste (fi s-
sion products, actinide losses during P&T cycles).
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6. CHARACTERISING AND CONDITIONING RADIOAC-
TIVE WASTE

A vitrifi cation plant for highly radioactive liquid waste 
based on an innovative ceramic melter was successfully op-
erated in Karlsruhe from September 2009 to July 2010. One 
must examine whether a modifi ed technology can also be 
used for P&T residues. Germany currently boasts signifi cant 
know-how in this area, which is in great demand around the 
world. Alternatively, radionuclides can be incorporated into 
the structure of newly developed ceramic materials. These 
ceramics are very stable compared to glass under reposi-
tory conditions. Coupled with state-of-the-art partitioning 
processes, highly specifi c ceramic materials can be tailor-
made, thus opening up interesting options for long-term 
safe ultimate geological disposal.

Graphite-based materials currently being used in nuclear 
reactors will need to be disposed of in the coming decades. 
Clarifi cation is needed regarding their behaviour under re-
pository conditions, in order to condition and treat or condi-
tion such materials for the repository and it may be neces-
sary to develop decontamination processes.

In the future, research will also be needed for the quality 
control of radioactive waste containers. For example, ap-
proval issues relating to water legislation for the Konrad 
repository require information not only about the radiotoxic 
components in the waste containers, but also on the purely 
chemotoxic components, especially heavy metals. Cutting-
edge measuring techniques such as the prompt gamma 
neutron activation analysis enable non-destructive analyses 
to be performed on waste containers destined for the Kon-
rad repository.

Waste and ultimate disposal
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RECOMMENDATION

Radiation protection primarily involves protecting man 
and the environment against the effects of ionising radi-
ation. Continued research and development work involv-
ing measuring radiation and its source in the context of 
the general development of technology and materials is 
therefore required. 

This includes research on the complex interactions between 
radiation and the human body in all possible variations. 
Radiation protection is essential for the operation and de-
commissioning of nuclear plants – as a response to nuclear 
accidents such as the one in Fukushima, during the treat-
ment and ultimate disposal of radioactive waste, during the 
decommissioning of nuclear facilities and for other applica-
tions that involve ionising radiation, for example in industry 
or the medical sector.

The risks for employees, the general public and the environ-
ment resulting from exposure to radiation in applications 
involving ionising radiation during the remaining operating 
period and shutdown of nuclear plants are key parameters 
to be addressed. The risk associated with such radiation 
dose levels also represents important assessment param-
eters for proving the safety of a repository for radioactive 
waste. One key socially relevant aspect is the fact that ra-
dioactive isotopes and ionising radiation occur not only in 
nuclear technology, but also in the medical sector and sci-
ence and engineering applications.

Radiation protection is an interdisciplinary fi eld of research 
that considers various aspects of preventive radiation pro-
tection for man and the environment from different per-
spectives (radiation risk analysis, radioecology, medical 
radiation protection, radiation biology, radiation epidemiol-
ogy and related areas).

In addition to continuous improvements in providing pro-
tection against and in reducing radiation, precise mea-
surement of radiation and sound know-how regarding its 
impact on humans are also vitally important. Thorough 
investigations of various types of radiation (…) and their 
different biological effects must  necessarily take possible 
combined types of exposure (radiation and chemical tox-
ins, for example) into account. Such studies include secur-
ing fundamental information on propagation behaviour 
(radionuclide transport, interaction with chemicals, living 
organisms, etc.) and, where appropriate, on accumulation 
of anthropogenic radionuclides in the biosphere.

Appropriate experiments and radiation physical models 
must be employed to assess and quantify the effects of ex-
posure to radiation at the various biological organisation 
levels (entire organism, organs, tissue, cells and cell com-
ponents). It is particularly important to assess differences 
in dose distribution over time and space, especially taking 
into account individual specifi c anatomical and physi-
ological features. To make reliable conclusions regarding 
radiation risks, it is necessary to have sound knowledge of 
dose-effect relationships and an individual’s sensitivity to 
radiation. Knowing the potential impact of radiation on a 
person and its long-term effects can be used to precisely 
defi ne relevant mechanisms of action.

Cooperation in research and maintaining expertise at a 
national, a European and an international level is essen-
tial. Examples of efforts to nurture this cooperation include 
the KVSF (Competence Network for Radiation Research), 
MELODI (the Multidisciplinary European Low Dose Initia-
tive) and the European excellence network DoReMi (Low 
Dose Research towards Multidisciplinary Integration).

4 WHY RADIATION PROTECTION IS IMPORTANT
(AT ALL TIMES) – ESPECIALLY WHEN
DECOMMISIONING POWER STATIONS
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RECOMMENDATION

The severe shortage of skilled professionals in many 
fi elds of technology also applies to the nuclear industry. 
In view of future tasks, Germany must use its scientifi c 
and research excellence in the nuclear area to provide 
trained personnel at all levels to serve both domestic 
and global needs.

Nuclear excellence must be maintained in Germany and 
further enhanced through continued training. This is nec-
essary given the decision to phase-out the use of nuclear 
power, to ensure the safe treatment and ultimate disposal 
of radioactive waste, to enable expert assessment of nucle-
ar facility safety in neighbouring countries, to ensure cred-
ibility and cooperation on international committees and to 
have a say in international nuclear regulations. Clear pros-
pects thus need to be defi ned for the next generation of 
nuclear experts.

The KVKT (Competence Network for Nuclear Technology) is 
the central body in Germany for maintaining nuclear com-
petence and includes representatives of all nuclear stake-
holders, including the BMBF (Federal Ministry for Education 
and Research), the BMWI (Federal Ministry of Economics 
and Technology) and the BMU (Federal Ministry of Environ-
ment).

By providing highly qualifi ed skilled professionals, Germany 
can play an international role in building up and monitor-
ing nuclear safety regimes and thus make a key contribu-
tion to maintaining high safety standards. 

Maintaining and developing nuclear expertise at the high-
est scientifi c and technical level is essential to ensure the 
safety of current and future reactor systems both within 

and outside Germany. Very high importance is attached to 
cultivating and improving expertise at universities and re-
search centres and institutes in Germany.

Current developments indicate that many European coun-
tries will maintain or even expand nuclear power use. Con-
sequently, Germany must continue to contribute heavily 
to the formulation of safety targets and the contents of 
international research and development programmes. The 
necessary scientifi c foundation for these activities can only 
be laid down by academic institutions, in close cooperation 
with national research centres and with the support of in-
dustry and the authorities.

Other European countries are involved in international co-
operation to further improve existing light-water reactors 
and develop reactor concepts with a superior safety level, 
better fuel utilization, less waste and greater proliferation re-
sistance. To ensure responsible national preventive research, 
Germany needs to further refi ne its nuclear expertise at the 
highest scientifi c and technical level in topics ranging from 
reactor operation and the safety of the entire nuclear fuel 
cycle to ultimate disposal and channel the associated fi nd-
ings directly into international developments. All areas of ex-
pertise must be taken into account in the strategic and  con-
ceptual design of future training concepts, especially in the 
areas of reactor safety, decommissioning of power stations, 
waste disposal and increasing proliferation resistance.

A study commissioned by the KVKT (Competence Network 
for Nuclear Technology) in autumn 2010 found that around 
1,050 students and 160 postgraduates throughout Germa-
ny are specialising in the fi elds of nuclear physics, reactor 
safety technology, waste disposal, radiochemistry and ra-
diation protection. The surveys conducted as part of this 
study revealed that teaching focuses on reactor technology, 

Training skilled professionals

5 THE ROLE OF RESEARCH AND TEACHING
IN PROVIDING ENTRY-LEVEL AND
ADVANCED TRAINING



Phasing out nuclear power safely

24

reactor safety technology and radiochemistry; training in 
the areas of decommissioning, repository management and 
radiation protection are incomplete.

Innovative international projects currently taking place, for 
example, within the IAEA or in Europe through the SNETP 
(Sustainable Nuclear Energy Technology Platform) must re-
main the driving forces for the next generation of nuclear 
experts. Competitiveness of the next generation of German 
scientists involved in both teaching and research must be 
ensured through these and other national activities.

Germany already has far too few graduates in the fi elds 
of radioecology and radiation protection. Particular efforts 
need to be made to strengthen these areas and to main-
tain a high level of excellence over the long term, especially 
in light of the fact that Germany will discontinue nuclear 

power station service in 2022. A high level of technical, 
interdisciplinary expertise is needed to decommission these 
plants. Consequently, new teaching and training modules 
must be designed in close cooperation with industry and 
the licensing authorities.

To ensure the scientifi c basis of long-term repository safety, 
academic and scientifi c research into nuclear waste dispos-
al requires signifi cant investment at German universities 
and research centres in the years ahead. Existing degree 
programmes should be complemented by international co-
operation on issues involving partitioning and transmuta-
tion of minor actinides. It is essential to increase funding 
for education and training in the nuclear areas, in order 
to increase student numbers and subsequent number of 
skilled young professionals working in this fi eld necessary 
to meet the challenges in the decades ahead.
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The fi nal report of the Ethics Commission on a Safe Energy 
Supply highlights the importance of nuclear research as fol-
lows:

The “phase-out” means fi rstly taking power stations 
offl ine. The Ethics Commission is, however, aware that a 
great deal of work will still be needed long after this point 
– from making the plants safe to full decommissioning. 
[…] Phasing out nuclear energy in Germany also 
necessitates further research into the safety of nuclear 
plants and the handling of nuclear waste. After all, we 
still live in a world where many countries will continue 
to operate nuclear power stations and build additional 
ones. (p. 5)

In this connection, the Ethics Commission made it clear 
that part of the available fi nancial and human resources 
should be used expressly for research that “does not lie in 
the current mainstream”. (p. 40)9

Irrespective of how energy policy develops in Germany, it is 
surrounded by other countries that (will) operate nuclear 
power stations. It is mandatory that these be operated in 
accordance with the latest and highest scientifi c and tech-
nical standards, especially in terms of safety. Moreover, it 
is essential to ensure the safe ultimate disposal of waste 
from the operation of nuclear power stations. This is in the 
interest of the German populace and thus a focus of govern-
ment provident research activities.

This gives rise to the following recommendation, which can 
also be seen as a summary:

Germany’s nuclear safety philosophy and related re-
search and education activities, which are considered 
exemplary worldwide, must continue to make a positive 
impact on shaping global developments in the future.

To guarantee necessary nuclear expertise in the manufac-
turing and supplier industry, of operators, licensing authori-
ties, research activities and the federal and state ministries, 
independent research and education activities in the fi elds 
of reactor safety, disposal of nuclear waste and radiation 
protection must be continued and cultivated on the long-
term. Sound scientifi c and technical expertise in nuclear 
energy is also necessary to serve the needs of international 
organisations such as the IAEA, OECD and EU so that Ger-
many’s high level in terms of safety culture and standards 
can help shape the relevant European and international 
directives and legislation.

The most effective way for education and research to main-
tain and expand expertise, as deemed necessary in this 
acatech statement, is for Germany to be at the forefront of 
nuclear research and innovation. This is in direct national 
interest but, as has been demonstrated, also promises ben-
efi ts extending far beyond national boundaries.

To achieve broad social acceptance of the strategy for phas-
ing-out nuclear power and the ultimate disposal of radioac-
tive waste in the future, it is essential to ensure transparency, 
credible information fl ow and public involvement. Conse-
quently, expert, objective technical advice to policy-makers 
and society as a whole is needed to tackle and account for 
the decisions that lie ahead. The prejudices associated with 
nuclear power may persist even after the phase-out because 
other incidents similar to the one in Fukushima may occur. 
Moreover, the issue of the ultimate disposal of radioactive 
waste still needs to be resolved. Therefore ensuring commu-
nication of technical progress to a well-informed public and 
monitoring of the phase-out stewardship  must be made on 
a continual basis. The responsibility for this lies in particular 
to independent scientifi c institutions.

6 OUTLOOK: RESEARCH BASED ON GLOBAL
RESPONSIBILITY AND THE IMPORTANCE OF
COMMUNICATION FROM THE WORLD OF SCIENCE

Outlook

9 See also the similarly worded statement of Leopoldina (2011), p. 5: “In the long term, energy research must be on a broad footing and take in 
everything from basic to highly application-specifi c research to open up additional options for society. Even though priorities need to be set, 
paths that do not correspond to the current mainstream still need to be pursued to a certain extent.
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As with the expansion of renewable energies, required tech-
nology-related communication (e.g., communicating details 
of additional storage facilities and power cables) should by 
no means be regarded as an ad hoc instrument. Rather – as 
acatech recently stressed in its statement on the current 
social problem of gaining acceptance for technology and 
infrastructures – such technology-related communication 
must be a genuine, integral part of all technological devel-
opments and advances.10 This is particularly important in 
present efforts to transform systems of generating Germa-
ny’s energy, including phasing-out nuclear technology.

In other words, society needs to be reliably and regularly 
informed about the progress made with the phase-out – es-

pecially from the relevant scientifi c perspective – and also 
needs to be involved in future decisions. This can help en-
gender and reinforce the understanding that it is necessary 
to maintain nuclear expertise in Germany over the coming 
decades.

Nuclear technology, for instance the issue of safety and ulti-
mate disposal, is not exclusively a technical problem; it also 
involves social and political issues. It is therefore necessary 
to maintain or expand expertise in related social and politi-
cal sciences to enable systematic interdisciplinary coopera-
tion. This includes especially fi elds of research in which nu-
clear energy experts should be more closely involved such 
as socio-scientifi c risks, risk ethics and governance.

10 Akzeptanz von Technik und Infrastrukturen. Anmerkungen zu einem aktuellen Gesellschaftlichen Problem [Acceptance of Technology and 
Infrastrutures.Comments on a Current Social Problem], acatech, 2011.
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Kolumnentitel

> acatech − NATIONAL ACADEMY OF SCIENCE AND ENGINEERING
acatech represents the interests of the German scientifi c and technological com-
munities at home and abroad. It is an autonomous, independent and non-profi t 
organisation. As a working academy, acatech supports politics and society, pro-
viding qualifi ed technical evaluations and forward-looking recommendations. 
Moreover, acatech is determined to facilitate knowledge transfer between sci-
ence and industry and to encourage the next generation of engineers. The acad-
emy counts a number of outstanding scientists from universities, research insti-
tutes and companies among its members. acatech receives institutional funding 
from the national and state governments, along with donations and funding 
from third parties for specifi c projects. The academy organises symposia, forums, 
panel discussions and workshops to promote acceptance of technical progress 
in Germany and highlight the potential of pioneering technologies for industry 
and society. acatech addresses the public with reports, recommendations and 
statements. It is made up of three organs: The members of the academy are 
organised in the General Assembly; a Senate with well-known fi gures from the 
world of science, industry and politics advises acatech on strategic issues and 
ensures dialogue with industry and other scientifi c organisations in Germany; 
the Executive Board, which is appointed by academy members and the Senate, 
guides its work. acatech’s head offi ce is located in Munich; it also has an offi ce 
in the capital, Berlin and in Brussels.

> THE acatech POSITION PAPER series 
This series comprises position papers from the National Academy of Science and 
Engineering, providing expert evaluations and future-oriented advice on technol-
ogy policy. The position papers contain concrete recommendations for action 
and are intended for decision-makers from the worlds of politics, science and in-
dustry as well as interested members of the public. The position papers are writ-
ten by acatech members and other experts and are authorised and published by 
the acatech Executive Board. 


