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1. Research questions

Main Research question in this case is the location of new nuclear power plants and nuclear waste disposals. This question acts in between conflicts about risks and benefits caused by introduction respective continuation of "new" or advanced technologies in energy generation.

1.1. What about nuclear energy - pro and contra

A reflection on history shows that invisibility of radiation, danger for health, enormous density of energy, a 1000’s year’s hypothec in radioactive waste, potential of destruction, and misuse for criminal and military facilities is significant for most of negative reactions on nuclear energy.

Clean "white" energy without dust and acid emissions affecting the environment and a nearly endless potential of nuclear fuel should protect us from dependency of imports of fossil fuels, controlled by unsecure and unreliable organizations and countries.

1.2. Why is traditional dealing with energy counterproductive?

Today’s European consumption of primary energy includes 50% imports (fossil fuels from Magreb-, Near Eastern and Arabian countries, natural gas from Russia), the domestic resources are energy saving, brown and hard coal and use of renewable energy sources RES (water power, wind-, solar energy and biomass). Ascending rates of energy consumption (2% p.a.) nearby GDP growth lead to an increasing gap of resources, dependency on primary energy imports and further growing of greenhouse gas GHG emissions. If there is no change in demand, import rate on primary energy will climb to 70% in next 15 years. Until now 210 NPP (total 372 GW) with 438 reactors will provide 6, 2% for energy consumption (2006) and nearby 16% of electric energy production worldwide.

1.3. Development and energy programs in EU and member countries

In consequence of Kyoto protocol for limitation of climate change by global warming (max. 2°Celsius in average) by reducing GHG emission, European Union has made decisions for energy strategies in the next time (20% reduction of CO2 emission, 20% saving by measures for energy efficiency and 20% rate of RES until 2020). This should be achieved by continuing trade of CO2 emission certificates and forcing of low and zero emission energy production by new innovations. Because of fossil based energy production generating high levels of CO2 emission, alternative ways of energy production must be forced. The simplest way besides energy saving (“Negawatt”, thermal isolation, less use of cars and planes) seems use of RES, but their efficiency is dependent on geographical and geological conditions. Use of water power requires mountains and rivers, of wind needs plains or sea coasts, thermal and photovoltaic depends on hours of sunshine, all of them are consuming land and require new transmission lines. Because of different conditions for use of these volatile RES, so production of peak-, medium- and  base-load electricity by gas turbines, thermal power plants and specifically by NPP’s (with better CO2 balance) will remain for matching the need of demand oriented provision of energy. 

In the meantime, influenced by Fukushima accident in Japan, EU considered a so called stress test for all nuclear reactors in the union. German government decided to stop now the 7 oldest nuclear reactors for 3 months with the option for upgrade or shut down on not passing the test. Of course there were overcapacities, the prices for electrical energy rises due to substitution by emerging RES usage.  Switzerland follows up with weaker decision by a nuclear stop after extension of existing NPP’s life cycle.


Different situation is in Czech Republic or France. Opposite of the situation in Germany Czech Republic goes to extension of its biggest NPP – Temelin. In autumn 2010 there started process of EIA for this project. Due to European law also Germany and Austria has a right to participate in this project. Czech Prime Minister Petr Necas said on the European Nuclear forum in May 2011 that extension of Temelin has high priority. Due to his words it is required because of high volatility of renewable resources. He knows what is talking about. Czech Republic (due to wrongly set up legislation) faces to the extreme boom of photovoltaic power plants. This boom makes two principal problems, firstly economic intensity and also instability of energy supply from these sources. This leads to necessity of building stable sources of electric energy to ensure solar power plants. Of course that NPP is not the only possible way. (IHned.cz, Marek Hudema, 19. 5. 2011)

Also in Czech Republic we can find groups that are strictly contra nuclear energy using and contra Temelin extension. Edvard Sequens tells that Czech Republic as exporter of electric energy doesn´t needs another source of nuclear energy. Moreover, there is possibility to substitute nuclear energy by renewable. In study made by Wuppertal institute, McKinsey, PricewaterhouseCoopers ECOFYS could EU cover hole demand for electric energy from renewable. (Marie Leschingerová, 2011)

Social survey shows that people in Czech Republic trust to Nuclear energy. Due to survey of European commission from 6/2008 64% of Czech people is for nuclear energy (it is the biggest number in EU) on the other end of scale is Austria with 14% and Cyprus with 7%. (ČEZ, A.S., http://www.cez.cz/cs/vyroba-elektriny/zvazovana-dostavba-elektrarny-temelin/postoj-ceske-verejnosti-k-jaderne-energetice.html)

1.4. How to implement NPP’s by an objective process

Implementation process for nuclear power plants consists in formal-, mind-making- and decision process. Affecting environment in form of Pareto-improvement in making situation of energy provider (producer, dealer) better off with no other (people, customer, environment) being made worse off (weak form of sustainability) could be reached by equivalent compensation (damage costs). Problem is how to estimate this compensation for future events and accidents.

1.5. What is about special emotions of peoples on nuclear energy?

If we look back into world before Fukushima disaster, we can observe two main approaches to nuclear energy. In developed countries of Europe and America the situation on the nuclear field is in phase of mild progression. But just look at Asian region and we can observe nuclear energy renaissance. (Objective source e-learning, http://www.osel.cz/index.php?clanek=5556) One of the main reason of this split situation is risk aversion of people who live in those countries. In this meaning risk aversion is worry about negative influences of nuclear energy power stations to its surroundings.”Acceptance of NPP by German people is less (15 – 30%) “. [Renn, 1990] But when country consider future supply energy mix it has to reflect costs and also benefits of future energy projects. By this cost-benefit analysis each country should choose the best version of energy mix for itself. It follows that energy mix of each country is special and convenient only for specific country conditions. In those countries where we can watch massive evolution of nuclear energy using is that situation which implicates higher benefits of using nuclear energy than costs of it. Well it is understandable that in high developed countries people appreciate environment much more then in less developed countries. About this paradox we can find more in Environmental Kuznets curve theory (published by Simon Kuznets).

 (http://www.enviwiki.cz/wiki/Environmentální_Kuznetsova_křivka)

There is no doubt that using nuclear power to generating electric energy brings particular risk. One of the main conditions for locating nuclear power plant is stable surroundings of its power plant. This stability is formed by many factors. All factors that could affect in negative way the NPP are investigated in EIA. One of the most important factors is stability of subsoil, weather and climate. Unfortunately we should mention, that significant part of area where nuclear renaissance happens don ´t meet this conditions. We must not forget on nuclear threats (if we forget disaster will appear) but also we should not over-react of this threats. We always have to debate about specific situation in specific area and bear in mind specific threats. Generalize problems with NPP is dead end. 

1.6. Why NPP are so lucrative for producers of energy?

 At the one side the low energy price for consumers, at the other huge profits for whole lobby of uran-mining, power plant construction, and building industry and energy providers. Any development and implementation of nuclear power plants was unimaginable without huge support of political and commercial interests from United States Government, United Kingdom, UN-International Atomic Energy Agency (IAEA), European Atomic Energy Community (EURATOM 1957) and COMECON. 

More than 3.109 € was spent from EURATOM for nuclear research in 2007-2011, knock-on financing of civil use at all could only be estimated (OECD wide 150.109 $ 1950-73, 168.109 $ 1974-92  without EURATOM ~ 400.109 € 1957-2009) because of secrecy on military matter. [Regenbogen, 2009-04-22] The price of 1 kWh base load sold is 6-12 ct (2-7 ct for production).

Since stagnation of NPP construction boom end of 80’s there were 3 enterprises remaining worldwide: General Electric-Toshiba (US-Japan), Areva-Edf (France) and Atomstroyexport -Rosatom (Russia) waiting for a nuclear revival in preventing from global warming. Not only the delay of decisions about after the nuclear accident in Fukushima as also very long planning cycles until completion of new NPP's bring up the consequence that this attempts may be late for this purpose. [Biermeier, 2010]

2. Methods

Fact based view (legal framework - EIA), sociological studies, actual literature and historical development (comparison of decisions in Czech Republic 1993, Austria 1978 and today with comparable situations in Switzerland and Slovakia).

3. Results

The historical market diffusion of nuclear energy was already 1962-1988, broken by enormous accident of Chernobyl (1986) and further exorbitant investment costs within upcoming liberalization of energy markets. [Biermeier, 2010]  

In between Czech Republic and Austria became member of European Union with all consequences of legal framework regarding environmental directives and market liberalization. Formal condition for construction and operational approval of large industrial projects is to process an environmental impact assessment (EIA - Council Directive 85/337/EEC of 27 June 1985 with amending acts), which contain participation and equal rights for neighbours and interest groups. Mind making process from pro- and contra-initiatives act in parallel. [Assessment, 1985-06-27]

This process is based on ideas of social impact by innovations with not precisely limitable consequences - Anthony Giddens specified external (natural) and manufactured (non intended) risks. The result will be in any case dominated from political decisions.
3.1. Preparing of decision for locations of new NPP

 Proposals on nuclear energy are based on concepts of supranational energy institutions (ministry of energy, EU, international energy agency IEA). Debate about will take place in EU-parliament. Results are guidelines for European Single Market (2009/72/EG), Trans European Networks (2006/1364/EG) electric power supply and invest in infrastructure (2005/89/EG) and the 20-20-20 targets from June 2009. Because of complex and delicate matter national decision making and implementation of these guidelines takes long time. Participation of people will be intended or not. Information about relevant projects is usually not complete at all. Implementation at least has to pass formal procedures (EIA see below) privileged with so called “public interest” of energy production. It is about analyze of costs and benefits, or in other words public demand and preservation of mankind and environment, shortly technology and acceptance under specific conditions.

3.1.1. Different aspects in decision:

Technical aspect: optimal technical efficiency, availability of cooling media (rivers, lakes, sea, air) in operation of Carnot-steam process (condensation) and for control of heat capacity in case of load shedding or reactor scram (emergency shut-down), availability of power grid or other system for emergency operation of coolant pumps, arrangements for intermediate storage of nuclear fuel and waste, use of process-heat for purpose of heating and cooling buildings depending on different technologies, minimizing technical impact by integration in existing infrastructure (power grids, emergency systems), means of  transport and permanent repository site for short term and long term radioactive waste.

Economical aspect: maximal profits [revenue – costs] by long term contracts for delivery of energy, short payback period of investment, moderate annuity, minimizing losses by limited  risks (besides of on costs and follow-up costs) and compensation

Nowadays nuclear energy is cheapest one of all other ways producing electric energy with highest availability in working hours per year - but energy price does not contain realistic risk surcharges for accidents and final repository of nuclear waste. 

Social aspect: optimal social welfare, availability of reliable energy on an affordable price, prompt and transparent information- warning and emergency system, special therapy sites for care of radiation damage victims, Adequate measures for security on power plant buildings and use of radioactive material, minimizing social impact (damages) on mankind and environment.

Ecological aspect: optimal ecological efficiency (sustainability at least in the weak form), considering atmospherically- (spreading (radiation) of released radioactive aerosols), climate- (Low and high-water dependence of reactor coolant system) and geological (Stable geological layers without earthquake- and fault lines) conditions minimizing ecological impact

Political aspect: should be acceptance by majority of people, optimal economical efficiency, minimizing dead weight loss by internalization of external costs or an ecological tax system should unload the burden of income tax by incrimination of energy consumption. No irritation of possible investors, verifying security for energy sector, reducing import dependability of primary energy sources. Political impact should be restricted to a minority.

At the one side there is necessity for energy planning in public interest at the other side a mighty nuclear lobby pushing these technology powered by huge profits almost from elder depreciated NPP's. Over all the result of decision is almost dominated by political interests who mean at most "locate this production in a (rural) region with a minimum of opponents".

International aspect: from accidents in Sellafield-Windscale, Chernobyl and Fukushima we are experienced in border crossing radioactive emission problems. Any industrial nuclear system has to be checked on potential comprehensive influence which cannot be neglected or eliminated by mentioning non-intervention in internal affairs of a country. There is matter in law regarding general international law, environmental law and specific EU guidelines and legislation (see also debate about Temelin).

3.1.2. Risks of NPP

Definition of risk in general: Risk tells us that the probability of existing threat which causes possibility of vulnerability for assets and within harm for the society. In mathematical form (Luhmann):
Risk = (probability of an accident occurring) x (expected loss in case of accident) 

 Risk is not only a problem of possible economic loss in case of accident but also a problem of time (uncertainty), the accident happened. The amount of loss is almost depending on the time, the accident happened. To realize risk doesn't only mean danger of fail, but also chance in succeeding.


The probability of major accidents in existing nuclear reactors is be less than 1x10exp-4  per reactor and year, this means 438x0,0001 = 0,0438 controllable accidents per year and 1 accident in 22,83 years for 438 nuclear reactors worldwide, 1x10exp-6 for INES 5-7 means one uncontrolled emission in 2267 years.  The International Nuclear Event Scale (IAEA-INES) scale defines categories of accidents from low to high impact on environment - 5 Wind scale 1957, 6 Kyshtym 1957, 5 Three Mile Island 1979, 7 Chernobyl 1986, 5 Paks 2003, 7 Fukushima-Daichi 2011. [Roenkranz, 2006].

 
For nuclear power industries a possible failure in complex series of engineered systems could result in highly undesirable outcomes, therefore a measure of risk for classes of events will take place (R = probability of event x C for one class, total risk is product of all individual class risks). Wide banded measures are evaluated using fault tree / even tree techniques, differentiating low risks (broadly acceptable), higher risks as tolerable with “As Low As Reasonably Practicable” (ALARP) and risks beyond will be classified as intolerable. This technique as a whole is referred to as Probabilistic Risk Assessment (PRA) or Probabilistic Safety Assessment (PSA). Main tasks of PSA are to calculate the probability of occurrence of course of events which is not covered in construction (identification of triggers, determination the course of events and simulation, quantification of probabilities of occurrence by means of reliability analysis, human error). PSA is modelling safety relevant course of events and interlocking security systems for global scenarios. Risk of damage in case of electric power generation is measured in victims per GW and year. It will be distinguished in immediate and longer term victims. For all other energy forms (water, oil, coal, gas) immediate injured persons are high and longer term victims are less. As an example there were near 50 immediate injured persons from Chernobyl accident, prognosis for longer term victims differs between thousands and more than hundred thousand. Occupational Health and Safety Advisory Services (OHSAS) defines risk as the product of the probability of a hazard resulting in adverse event, times the severity of the event.

"Risk is a combination of the likelihood of an occurrence of a hazardous event or exposure(s) and the severity of injury or ill health that can be caused by the event or exposure(s) “[OHSAS 18001:2007] Measurements of risk rely on mostly sparse failure occurrence date, so often the probability of a negative event is estimated by using the frequency of similar events in the past. Estimation is difficult if an event tree cannot be formulated. Methods to calculate the cost of the loss of human life vary depending on the purpose of the calculation. Specific methods include what people are willing to pay to insure against death. [Landsburg, 2008] Any estimation for costs of compensation of harm, removal of damage and follow up costs after a disaster beyond all expectations (like Chernobyl in April 1986 or worse) is not assessable.  Because of there is no permanent disposal site in operation today relevant costs regarding this necessity are also not available. For further considerations we will only have a look to risk in normal operation mode and the life time cycle of the power plant. The remaining risk can be divided in usual risk of electric power generation plant (availability, reliability) and specific risk of nuclear power plant (radiation, health, nuclear waste). 

3.1.3. Financial risk 

From the view of end of life of nuclear reactors there are 2 decisions, an upgrade or removal. Maybe both possibilities include very high costs, which had to be calculated in costs of produced energy. In any case there is a need for final disposal of radioactive waste to be considered per kWh electric energy produced. Further considerations must include costs for insurable properties in case of controllable accidents. One example of estimations for accidents was done by COSYMA computer simulation within ExternE study of CEPN. The expected impact on health of the people will be treated as theoretical Willingness to Pay (WTP) with a Value of Statistical worth of one person's Life (VLS) assumed to 3, 1 million Euros. [Sinwel, 2006] Uncontrollable accidents caused by airplane crash, earth quake, high water and terrorism are not insurable. Special aspect of nuclear electric energy low price policy points up market dominating strategy in nationwide and international energy plans which provides 1 fourth up to 1 third of European base load generation round the clock (ca. 15% within OECD). The price of 1 kWh sold is 6-12 ct (2-7 ct for production), the calculated risk differs from 27 ct (CEPN ExternE) to 2, 7 € (Scheer, 4th revolution) per kWh produced.

3.1.4. Insurance of nuclear systems

Difficult because of very low probability for nuclear accidents (see above) and no doubt on security of reactors which forms the base for insurance. There is also no general benchmark for the expected value and the regarding insurance policy for costs of an accidence, except of fluctuating costs within different studies for kWh which can be enlarged to some TWh in one year. So it seems unreasonable for insurance of one special nuclear reactor, rather a collective of all reactors of a company, or in one country which raises the probability for an accident. Germany regulates insurance in case of nuclear accident as responsibility from power plant company, in principal for all upcoming damages (256.106 € input in insurance company of 2,5.109 € responsibility, the difference in solidary insurance contract, the availability of this wealth will be verified yearly by commercial checks, at least there is responsibility of whole companies worth) [Sinwel, 2006]

A Study by Prognos AG (1992) estimates the amount of damage from an IAEA-INES 5-7 accident to 3 – 4 times of German GDP (5 – 12 1012 €)

3.2. Social impacts and externalities

Based on ideas of social impact by innovations with not precisely limitable consequences, Anthony Giddens specified external and manufactured risks."The idea of risk is strongly linked to modernity. “Traditional cultures did not have a concept of risk because they didn't need one". Indeed this concept emerged in a future-oriented society in which hazards are assessed in relation to future possibilities. 

Risk stands at the core of modern capitalism which calculates future profits and losses. Insurance was developed to reduce risk and to redistribute it; it provides the security to take risks. Today risk is gaining a new importance because we no longer succeed in controlling the future. There used to be the 'external risk' coming from the impact of nature on us. But we have added 'manufactured risks' due to our own impact on the world, for instance environmental risks or even social ones because our personal futures are increasingly open. The problem is that we cannot predict the level of manufactured risk because we have no experience of it. Hence politicians hesitate between scaremongering and cover-ups. But the 'precautionary principle' is not a solution, because daring is needed in our society. Thus we must monitor technological changes to manage this risk. <http://www.periwork.com/peri_db/wr_db/2006_April_12_18_57_11/Risk.html>

External cost had to cover all stages of production process from uranium mining, building nuclear power plants, transport, and disposal at repository of radioactive waste. Expectations for nuclear accidents are done by Centre d’etude sur l’Evacuation de la Protection dans le domaine Nucleaire (CEPN) in different scenarios, in study of "ExternE" ordered by EU from 1991 until now. 

Normal operation mode includes also impact on health by emission of low radiation portions-doses [Gofman, 1990] [Tamplin, 1979] [KiKK-study, 2007], quality of operation and maintenance, uncertainty in switching of nuclear reactor operation modes, in temporary disposal of radioactive waste and unrecognized leakages causing radioactive fluids and aerosols.

Out of order (uncontrolled) operation causes non-appreciable consequences and costs, see 10.000s long run victims of Chernobyl accident in whole Europe. [WHO-TORCH, 2006]

3.3. Psychological aspects of electric energy production and nuclear systems

The threaten of the bomb (Hiroshima, Nagasaki 1945) followed by cold war and nuclear balance between Eastern and Western block until Helsinki process of controlling nuclear destructive power potential in the 80is, nuclear power and radiation is occupied psychologically negative by most of the people. Also the concept of peaceful nuclear powered electric power plants, so called clean "white energy" generation, declared as industrial and social progress was not able to convince people because of inseparableness from military system of uranium enrichment and production of plutonium for bombs [...] provide abundant electrical energy to the power-starved areas of the world“, see "Atoms for Peace" speech of Dwight D. Eisenhower in December of 1954. [Sinwel, 2006] 

It was mostly a phenomenon of high developed western countries (California and German Federal Republic, mid and late 60this) to oppose against upgrade of nuclear armament and implementation of nuclear power plants in the name of peaceful development for all nations. 

3.4. Benefits of nuclear energy

 
Ca. 2575 TWh electric energy was produced in 441 nuclear reactors worldwide in 2002. 

One way verifying the success of a NPP besides cost-benefit analysis is Input-Output analysis, which demonstrates the influence of this project on all sectors of economy (cement, steel, building construction, mechanical and electrical engineering, planning offices, services, labour,). This positive effect in economy is used for arguing “public interest” in EIA procedure. 

3.5. Implementations of huge industrial projects

Formal Conditions

In any case one formal procedure has to be fulfilled; the environmental impact assessment EIA is obligatory for nuclear power plants and dangerous industrial facilities such as nuclear fuel or nuclear waste treatment facilities. It requires an assessment to be carried out by the competent national authority for certain projects which have a physical effect on the environment. “The environmental impact assessment must identify the direct and indirect effects of a project on the following factors: man, the fauna, the flora, the soil, water, air, the climate, the landscape, the material assets and cultural heritage, and the interaction between these various elements”. [IEA, 1985] This comprehensive procedure contains all regarding matter law (nature -water, air, soil, constructions, commercial, industrial code) and should prevent hazard from mankind and environment affected by normal operation and predictable malfunction. It was enhanced in 2003 due to certain conditions of Arhus Convention on access to information, public participation and access to justice in environmental matters.

Out of court solutions

In case of expected troubles with long lasting negotiations on EIA procedure a choice for an alternative dispute resolution could be mediation. A contract between initiators and affected people of the project, open and unbiased as to the result, which is binding for both partners. The dispute is monitored by an independent mediator. One example is the mediation procedure for intended runway 3 of airport Vienna 2000-2005. [Dialogforum, 2005]

Opinions to keep in mind

Because of both social impact and public benefit, which of course is noticed and accepted from most of affected people, there should be consensus about compensation for restrictions or damages - a good offer from project participants. Significant problems will come up from not directly affected people which got not compensation caused by “not in my back yard” (NIMBY) behaviour swapping over to others. 

Long time span from planning to realization
 What solution is ever decided – except of the zero hypothesis - the time span from beginning and go in production of such a project is generally not beyond 10 years (i.e. 380 kV transmission line from Burgenland to Styria lasts at about 20 years). This means high transaction costs, which should be considered in cost-benefit analysis.

Reflection on quality

Despite every objection, the EIA with both components of technical description and environmental compatibility declaration comprising all regarding matter of law is of course a quality standard of the project.

3.5.1. History of EIA

First standardization in USA by National Environmental Policy Act (NEPA or U.S.Code, title 42, §§ 4331 cont., 1969) within Environmental Impact Statement (EIS) which is obligatory  attending procedure for approval (authorization) of all large industrial projects. 

The EU directive EIA, which had to be implemented in national law of all member countries i.e. UVP-G-2000 in Austria. Some other countries like Switzerland implemented similar law as known in 1988. Problem in these national implementations is differences in standards of security i.e. for nuclear systems operation, radiation, emissions and treatment of toxic wastes). Further development of EIA is affected from so called “public interest” which implies industrial and energy plans besides nature and health also in comparable relevance.

3.5.2. Informational and participation aspects of EIA

The developer (Operator Company) has to provide several information to authority responsible for approving the project: 

· a description of the project (location, design and size); 

· data required to assess the main effects of the project on the environment; 

· possible measures to reduce significant adverse effects; 

· the main alternatives considered by the developer and the main reasons for this choice; 

· A non-technical summary of this information. 

Particular information (due to commercial and industrial secrecy) must be available to interested parties early in decision making process, which are:

· the competent environmental authorities (i.e. NGO’s);

· appropriate project relevant information is available for public at the same time;

· Other member states in case of possible trans-boundary effects - which must make information available to interested parties on its territory enabling them to express an opinion. 

The process has to be run within time-limits allowing reaction of interested parties.

The result of assessment procedure and consultations contains:

· the approval or rejection of the project and ay conditions associated with;

· the principal arguments upon decision was based;

· Any measures to reduce adverse effect of the project.

· In accordance with national legislation member States had to ensure that the interested parties can challenge the decision in court. [EIA, 1985]

3.6. Mind making

The future discussion will happen in between the conflicting priorities of scarcity of energy and preventing mankind and the environment from damages. 

From this site of view promoters and opponents are mostly arguing diametrically opposed. Promoters’ arguments for NPP are independence in energy production, assuring reliability by high security levels. Freedom and availability of enough energy was for sure base of foundation western democratic states and gets more importance in discussion of climate change and substitution of fossil fuels by electric energy, but whole of the world, most of them undeveloped or emerging countries would like to have it too. That's a real problem knowing that American people need 8 to 10 times more energy than average of the world (EU 4-6 times) – target is 2 MWh/person & year. 

Opponent’s argument against NPP because of remaining risks for health, on land contamination and economical losses in follow-up costs for later final disposal of radioactive waste. 

Nuclear power is uniquely unforgiving: as Swedish Nobel physicist Hannes Alfvén said, "No acts of God can be permitted." Fallible people have created its half-century history of a few calamities, a steady stream of worrying incidents, and many near-misses. [Lovins, 2011] 

3.7. Referenda and memoranda on Nuclear Power Plants

A serious opposition of people regarding important projects requires a political decision. This means of course agitation, campaigning and disputing about possibilities. The result of such initiatives must not be compatible to project targets at all.

Votes on use of NPP were known in Europe only from Austria 1978, Switzerland (Feb 1979, Sep 1984, Sep 1990 all results pro NPP), Slovenia (failed for early shutdown of Krsko in 1996), Italy (nuclear power referendum 1987 voted for phase out of nearly complete NPP in Montalto di Castro, Enrico Fermi NPP and Caorso NPP completed in 1990) and Sweden in 1980 shortly after Three Mile Island accident for "keep the 12 reactors in operation, but to shut them down at a later date by taking into consideration the welfare of the country and its economic development and the supply and demand of power in Sweden." [Greenpeace, 1999]

There was also a memorandum of government in Germany for nuclear moratorium in 2000 (Stepwise shutdown of all NPP), which was broken by decision for extension of lifetime for nearly all running NPP's by 12 years in autumn 2010. Meanwhile Germany is discussing a general NPP moratorium (2017 or 2022).

Switzerland decides a nuclear stop stepwise from 2019 until 2034. [Standard, 2011-05-25]
 Since Austrian vote in November 1978 (50,5% against NPP) and following up law against NPP (Atomsperrgesetz 1978) disables use of nuclear energy, no more successful attempts for NPP were made (petition for referendum pro Zwentendorf, but no more NPP in 1980 (422.431 votes), labour unions initiative for revision of  law against NPP from 1983-86. All other referenda were regarding a validation of "nuclear free Austria" in November 1997 (248.787 votes) and "Veto for Temelin" in January 2002 (914.973 votes) followed by "nuclear free Europe" in June 2003, last "Quit Euratom" in March 2011 (98.968 votes). [Standard, 2011-03-12]
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