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Executive summary
This report belongs to a collection of 20 short country reports on the History of Nuclear Energy
and Society (HoNESt, project Ref.662268). The reports address issues concerning the complex
sociotechnical systems around nuclear energy. Nuclear developments, notably nuclear energy,
are closely intertwined with social, economic, environmental, political and cultural aspects. The
development of nuclear energy is also part of a globalised system involving transnational
transfers of knowledge, materials, technologies, people and products, such as electrical power,
products of nuclear medicine, radioactive waste and other environmental hazards, materials,
capacities and knowledge. As a complex social and technological phenomenon, nuclear energy
influences society while at the same time being shaped by society.
The short country reports seek to assemble information and research results on the history of
the relations between nuclear energy and society in an accessible manner, and to document the
findings with references.
The purpose of the country reports is threefold, addressing three different audiences:
1. to provide basic elements of narrative and analysis for further historical research by
HoNESt researchers
2. to provide information, context and background for further analysis for HoNESt’s social
science researchers
3. to provide accessible information on nuclear-societal relations in the various countries
for the purposes of outreach and communication with stakeholders (civil society,
industry, associations, policymakers, journalists, etc.).
This report focuses on the history of the relations between nuclear energy and society in
France. It traces the development from the immediate post-War period, when civilian nuclear
developed hand in hand with France’s ambitions to create its own nuclear deterrent and
independent strike force; to the present-day situation of a country facing crucial choices
concerning the future of its substantial yet ageing nuclear fleet. The history of French nuclear
sector can be divided into ten periods: 1) the post-war nuclear technocracy; 2) launching of the
civilian nuclear programme in 1952; 3) the second nuclear programme (1959-1965); 4) the “war
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of the systems” at the end of the 1960s, which led to the adoption of the American light-water
technology and the demise of the national gas-graphite system; 5) launching of the massive
nuclear programme by the Prime Minister Pierre Messmer in 1974 as a response to the first oil
crisis; 6) the accident at Three Mile Island (see the US Country Report), which triggered safety
improvements, but also marked the first openings of the hitherto highly secretive nuclear
technocracy; 7) the inauguration of a period of doubt and mistrust that ensued after the
eventually failed attempts by the authorities to downplay the impact of Chernobyl fallout in 1986;
8) the transformations at the turn of the century generated by the electricity market liberalisation
imposed by the EU, the promise of a “nuclear renaissance”, and the re-emergence of radical
contestation against nuclear at the end of the 1990s; 9) the attempts by the French to gain
leadership in the international nuclear renaissance especially through technology exports – and
the attempts to democratise public debate on nuclear (2003-2009); and 10) a period of crisis, as
the French-led nuclear renaissance failed to realise, and the nuclear sector faces increasing
economic and technical challenges of upgrading the nuclear fleet to enable needed extensions
of reactor life-spans.
Throughout its entire history, the French civilian nuclear programme has been partly shaped by
the French policy of nuclear deterrence, and has retained a degree of secretiveness. However,
the opaque, highly centralised nuclear technocracy has gradually been forced to open up and
become more transparent, largely in reaction to waves of public concern and opposition, but
also as a result of pressures from international legislation concerning public participation and
access to information.
In addition to a brief chronological narrative outlining the above-mentioned periods, this report
describes in somewhat more detail a number of key events in French nuclear history. The “war
of the systems” in the late 1960s crucially shaped relationships between the key players –
notably the Atomic Energy Commission (CEA), the utility, Électricité de France (EDF) and the
supplier industry – but also triggered the learning, capacity building, and reorganisation
necessary for the launching of the massive nuclear programme of the 1970s. The “Chernobyl
cloud affair” shook public trust in the nuclear establishment in France, and gave decisive
impetus to the development and institutionalisation of counter-expertise in the area of nuclear

5

France - Short Country Report
January 2019

power in the country. The decision taken in 1997 by the Socialist-Green government to
definitely close down the Superphénix industrial prototype fast breeder reactor was a traumatic
experience for many engineers and other actors involved in the development of fast breeders;
seen by many nuclear engineers as the logical culmination of any serious civilian nuclear
programme, and a promise of an exhaustible source of affordable electricity. The three national
consultations concerning the construction of a European Pressurised Reactor (EPR) plant in
Flamanville, Normandy and the national radioactive waste management policy in 2005-2006
constituted a milestone in the opening up of the French nuclear policy to civil society. Finally,
the concept of reversibility has constituted an essential element in the evolution of the national
radioactive waste management policy towards greater transparency and inclusiveness, yet such
‘opening up’ remains unavoidably incomplete. Despite the advancement of openness, French
nuclear policy still remains very much an affair of the state, with highly unequal relationships
between the citizens and the powerful public and semi-public actors.
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1. Narrative of the Historical Context
1.1. Introduction to the historical context
The French nuclear history has been, ever since its beginning in the aftermath of World War II,
marked by considerable secrecy and state-centrism – a heritage reinforced by the close
connection between the military and civilian applications of nuclear power, and the
particularities of France’s national history. It has been argued that France’s military and civilian
nuclear sector is characterised by a culture of secrecy distinct from that of other nuclearized
countries (e.g. the UK and the USA), stemming from a succession of experiences: two
invasions, one military defeat, one occupation, two costly victories, an exclusion from nuclear
research conducted by the Allied forces during the Second World War and soon after, and a
difficult resurrection after 1945 following the wars leading to decolonisation and loss of its
Empire (Baconnet 2014, 41-49). The history of civilian nuclear power in France can therefore
been seen as a gradual and sometimes painful evolution of the powerful nuclear technocracy –
until recently invariably led by graduates from the prestigious engineering schools – towards
greater openness in relation to the civil society. Obviously, such opening up remains partial and
1

highly incomplete, yet the French “nucleocracy” has covered quite some distance in this
regard, from the beginning of the nuclear programme in the post-War years, when the Atomic
Energy Commission (CEA) held a virtually free reign over both the military and civilian parts of
the sector, to the present day with various attempts at democratising the debate on nuclear
policy.
The following brief presentation of French nuclear history distinguishes ten major periods: 1) the
post-war nuclear technocracy; 2) launching of the civilian nuclear programme in 1952; 3) the
second nuclear programme (1959-1965); 4) the “war of the systems” in the end of the 1960s,
which led to the adoption of the American light-water technology and the demise of the national
gas-graphite system; 5) launching of the massive nuclear programme by the Prime Minister
Pierre Messmer in 1974 as a response to the first oil crisis; 6) the accident of Three Mile Island,
1

The term “nucléocrate” was first used by Simonnot (1978) as a denomination of the pro-nuclear elites within the state

apparatus and the industry, about a half of whom originated from the “grands corps”.

7

France - Short Country Report
January 2019

which triggered safety improvements, but also marked the first openings of the hitherto highly
secretive nuclear technocracy; 7) the inauguration of a period of doubt and mistrust that ensued
after the eventually failed attempts by the authorities to conceal the impact of Chernobyl fallout
in 1986; 8) the transformations at the turn of the century generated by the electricity market
liberalisation imposed by the EU, the promise of a “nuclear renaissance”, and the re-emergence
of radical contestation against nuclear at the end of the 1990s; 9) the attempts by the French to
gain leadership in the international nuclear renaissance especially through technology exports –
and the attempts at democratising public debate on nuclear (2003-2009); and 10) a period of
crisis, as the French-led nuclear renaissance failed to realise, and the nuclear sector faces
increasing economic and technical challenges of upgrading the nuclear fleet to enable needed
extensions of reactor life-spans.

1.2. Contextual narrative
Post-war nuclear technocracy
In the immediate post-War period, the development of nuclear energy in France was largely
shaped by the primary objective of acquiring the capacities needed for the construction of an
atomic bomb. Before the War, French scientists had been at the forefront of international R&D
in the area of nuclear physics, but the War and the German occupation had led to France falling
2

behind. In the post-War era France sought to “catch up” and re-establish the country’s
technological and military might through the development of technological excellence in the
nuclear sector. The two key actors in the development of nuclear were created immediately
after the War. In 1945, the Atomic Energy Commission, CEA, was created, and became
responsible for R&D in the area. CEA soon developed into an organisation largely independent
from any social or political control. It enjoyed a triple independence in relation to the broader
research community, the army, and the political sphere, while developing strong ties with the
military-industrial complex (Larceneux 2014). In 1946, EDF (Électricité de France) was
constituted by nationalising the existing private companies into a state-owned electricity
company to provide affordable electricity to the largest possible number of citizens. Félix
2

Leading nuclear physicists in the early post-War years included Frédéric Joliot-Curie, Pierre-Gilles de Gennes, Jules

Horowitz, Roland Omnes, and Bernard Gregory.
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Gaillard, a young radical-socialist member of Parliament, was nominated as Secretary of State
of the Economy, and became a fervent defender of a French nuclear programme. The first
French experimental reactor, the Zoé ‘pile’, reached criticality on 15 December 1948, whereas
the second pile (EL2) was based on heavy water technology, which French scientists had
pioneered during the war years.
In the 1950s, there was a near consensus among politicians and across the political parties that
France should build an atomic bomb (Topçu 2010, 46-47; referring to Fontanel 1986 and
Legras-Maïllon 2003). The first atomic bomb test was conducted in the Sahara desert on the
13

th

February 1960, and the first hydrogen bomb on 24 August 1968 in French Polynesia

(Soulié 2012). Public opinion was on the whole favourable to the French nuclear weapons
3

programme, as the French pacifist movement focused on opposing French wars in Algeria and
Indochina (and later the Vietnam war). The creation of five CEA military nuclear installations
between 1954 and 1957 did not generate significant opposition (Topçu, 2010, 45). Inside the
CEA, opposition against nuclear weapons arose in the early 1950s, following the eviction of
Joliot-Curie because of his communist and pacifist leanings (Hecht, 2009) 59; Topçu 2010, 4647). The opponents, motivated by both pacifist and economic reasons, were soon brought “back
into line”, and did not change CEA’s policy (Topçu 2010, 46). The trade unions were somewhat
ambivalent concerning the military nuclear programme: e.g. the CEA section of the CFDT union
only criticised the programme for reasons relating to economics and workers’ rights (LegrasMaïllon 2003, 57-64). While the opposition soon died out within the CEA, it generated some
echo notably amongst university elites (e.g. the Ecole Normale Supérieure) in the mid-1950s
(Topçu 2010, 47).
The official declaration, by Felix Gaillard in April 1958, of the fabrication of a French atomic
bomb gave rise to opposition movements, but did not greatly affect public and media opinion. A
4

number of anti-bomb organisations were created and demonstrated against the tests , but it
3

According to opinion surveys conducted by Ipsos, between December 1957 and March 1958, only 28% of the

population was against the nuclear bomb, and almost half considered the French military nuclear effort insufficient
(Topçu 2010, 44).
4

For example, the French Federation against Nuclear Armament was created in 1959; in November 1959 engineers

from to the French peace movement denounced the test explosions in Sahara; the French Pugwash movement
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was only after the end of the war in Algeria, 1963, that the anti-nuclear weapons movement truly
gained force, notably with the creation of the politically neutral Mouvement Contre l’Arme
Atomique (MCAA) by the journalist Claude Bourdet and an eminent biologist, Jean Rostand. A
5

number of similar movements were created. As in many other countries, the signing of the
th

Partial Nuclear Test Ban Treaty, on 5 August 1963, weakened these anti-war movements, yet
some of the members of these groups became a few years later key figures in the new
environmental movement (Topçu 2010, 49).

Launching of the civilian nuclear programme (1952-1957)
The official reasons for the launching of the civilian nuclear programme were similar to those in
other nuclear-weapon countries at the time: harnessing “the atom” for peaceful purposes,
satisfying the country’s acute and growing need for energy, and securing its energy
6

independence (Hecht 2009; Dänzer-Kantof & Torres 2013, 38-39). France sought to become
the leader of the second rung of countries in the race for the peaceful application of nuclear
technology – behind the three pioneers in its military use: the USA, the USSR, and the UK. The
first nuclear programme, presented to Parliament by the Secretary of State, Félix Gaillard,
hence aimed mainly at producing plutonium for military purposes,

7

through collaboration

between CEA and EDF resulting in gas-graphite technology using natural-uranium. The choice
of graphite-gas technology was motivated by the poor availability of heavy water in France, but
also by a desire to side-line Joliot-Curie and his team, whose proximity with communism and
hence opposition to atomic bomb were well known (e.g. Hecht 2009, 59). Natural uranium was
chosen partly because of necessity: France did not have the resources needed for industrialscale production of plutonium or enriched uranium, and the US refused to provide enriched

demonstrated against the problems of nuclear; and the national council of the peace movement called for an immediate
stop to atomic tests after the third test explosion in 1960 (Wittner 1997).
5

These included notably two organisations led by socialists – “movement for disarmament, peace and freedom”

(MDPL), the “league against the strike force” – and a cross-party coalition, “committee against the strike force”, which
also included trade unionists.
6

For instance, Pierre Guillaumat, when presenting the first 5-year nuclear plan to Parliament on 24th July 1952, argued:

“since a century already, the development of great industrialised nations has been founded, ultimately, on their energy
resources (Dänzer-Kantof & Torres 2013, 24).
7

The objective was to produce at least 50 kg of Pu 239 – sufficient to construct 6-8 atomic bombs.

10

France - Short Country Report
January 2019

uranium to France – fearing proliferation and leakage of information to the Soviet Union, in part
because of the central position of Communists in France’s nuclear programme at the time.
In the parliamentary debate, only the Communists opposed the first nuclear programme, partly
because of its suspected links with military applications of nuclear. There was little need to
justify the programme to the population, because decision-making was firmly in the hands of the
government and the engineers. Energy independence had been somewhat of an obsession of
the French elites since the 1920s, because of poor or absent oil and coal resources, and has
inspired several generations of French engineers (Dänzer-Kantof & Torres 2013, 24). Key
decisions concerning technological development, including those on nuclear energy, were taken
by small groups of experts graduated from elite engineering schools, which exerted direct
influence on decision-making, and sometimes had direct relationships with the president
(Beltran 1998; Hecht 2009; Dänzer-Kantof & Torres 2013, 187; Larceneux 2014). Parliament
discussed nuclear policies, yet its impact on decisions has been considered modest, while the
role of the technocracy, especially the so-called Corps des Mines – engineers from the Ecole
des Mines – has remained vital until today (e.g. Beltran 1998).

8

In the 1950s and 1960s, France constructed eleven gas-graphite, light-water and heavy-water
reactors – none of which is still in operation today. A plant for extracting plutonium from the gasgraphite reactors started operation at Marcoule in 1958. While having initially been aimed at
producing only plutonium, EDF envisaged using the plant for small-scale electricity production,
by recovering the hot air from the reactor’s cooling system. CEA and EDF hence concluded in
May 1954 an agreement on the first experiment in the recovery of nuclear energy (DänzerKantof & Torres 2013, 69-70). Gas-graphite technology opened the prospect of a fully national
nuclear production, since the fuel would be sourced and processed in France, and the spent
fuel reprocessed and reused in fast breeder reactors. In the late 1950s a decision was made to
construct a plant for uranium isotope separation at Pierrelatte, to provide fuel for gas-graphite
reactors. By the early 1960s, CEA had nearly total control of the entire nuclear cycle, from the

8

Some have described the France of the 1960s and 1970s as a kind of a “Republic of engineers” – not only in the area

of nuclear, but also in other industries such aeronautic, telecoms, space industry, and high-speed railways (Beltran
1998; Dänzer-Kantof & Torres 2013, 187).
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uranium mines in Africa and France, through the Marcoule plutonium extraction plant and the
Pierrelatte uranium separation plant, to the first reprocessing plant at La Hague. Gas-graphite
technology came to absorb the bulk of nuclear R&D, conception and equipment of nuclear
power stations in France between 1953 and 1968. Until 1970-72, the majority of nuclear plant
orders in France consisted of gas-graphite technology, which also supplied the majority of
nuclear electricity in France until the Fessenheim plant came on line in 1977.
As early as 1951, fast breeder reactors were foreseen as the logical culmination point of the
nuclear programme: the first generation of reactors would consist of “primary piles”, producing
electricity from natural uranium, while the “secondary piles”, fast reactors, would produce more
plutonium than they would use (Jobert & Le Renard 2014). The technology had its golden age
in the 1960s, with the encouraging experience from the construction and operation of the
Rapsodie experimental reactor, the Phénix prototype reactor, leading to the construction of an
industrial prototype reactor, Superphénix (see Event 3, section 3.4). Once the American PWR
technology won the ‘war of the systems’ (see Event 1, section 3.2) at the end of the 1960s, fast
breeders came to represent the only promise of national technology development (Hecht 2009,
293), but were gradually relegated to a secondary position, as a mere long-term “insurance” and
a potentially interesting area of R&D, especially in the 1990s (Le Renard 2016).

9

The second nuclear programme (1959-1965)
When taking office in 1958, President Charles de Gaulle changed the French defence doctrine.
Until then the country had sought to operate within the western alliance, the bomb representing
merely a minor addition helping France to gain leadership in the European nuclear scene,
ahead of Germany – and to help put additional pressure on the US. With de Gaulle’s policy of
national independence, an independent “Strike Force” became the main objective of French
nuclear policy. Views on Euratom became in this context increasingly ambivalent, and divided
also trade unions and political parties: the organisation was seen, alternatively, as a “Trojan
horse” in the service of the Americans, a means for France to establish its leadership among
9

France nevertheless chose this sodium-cooled fast reactor technology to be developed as part of the international

collaboration for Generation IV reactors. President Chirac announced in 2006 the decision to launch a prototype reactor,
ASTRID (Advanced Sodium Technological Reactor for Industrial Demonstration).
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European nuclear nations, or a path to German technological dominance in Europe (Hecht
2009, 131-162; Dänzer-Kantoff & Torres 2013, 69-70). Development of civilian nuclear energy
th

was at the beginning of the 5

Republic driven by a unique convergence of objectives:

economic progress, independent “strike force”, and the reestablishment of the nation’s
“greatness” both at home and abroad.
The second nuclear programme, launched in 1959, relied on the “national” gas-graphite
technology. It foresaw the construction of one reactor every 18 months, with a total capacity of
850 MW by 1965. The scaling-up to commercial-scale reactors occurred even faster than
10

planned, and the total installed capacity reached 2525 MW.

To satisfy the needs of the

industry, CEA built another reprocessing plant in La Hague – to complement the existing
Marcoule plant. The La Hague plant entered into operation in 1966. The country’s energy
industry was highly dispersed until the 1960s, when the consolidation of EDF laid the
foundations for the creation of a significant national nuclear industry.
Through active advocacy, the American nuclear manufacturing companies managed to
convince EDF engineers of the benefits of their light-water reactor (PWR) technology, which
used enriched uranium (Hecht 2009, 274). In 1960, EDF was authorised to construct, together
with Belgium, a joint reactor (Chooz) close to the Belgian border. For EDF, the principal
objective was to provide an alternative to the gas-graphite reactors (Dänzer-Kantof & Torres
2013, 81-84). This decision turned out to be decisive a decade later in the “war of the systems”,
as a source of learning-by-doing (see Event 1, section 3.2). Together with the construction of
another French-Belgian PWR reactor, in Tilhange, it laid the bases for a future French nuclear
programme, for the Frenchification of the PWR technology (Hecht 2009; Dänzer-Kantof &
Torres 2013, 169-174). In the meantime, especially the collaboration with the British – the UK
Atomic Energy Authority (the British equivalent of CEA) and Central Electricity Generating
Board (equivalent of EDF) – provided further experience on the construction of gas-graphite
reactors. Construction times and costs were brought down rapidly,

11

although the cost still

10

Including the Spanish Vandellós plant, operated at 25% by EDF. See the Spain Short Country Report.

11

Construction times were divided by three, from 18.5 and 12.5 months for the two first reactors to 5-8.5 months for the

three subsequent ones.
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remained higher than for conventional thermal plants and for the PWRs. EDF’s ambition of costreduction sometimes clashed with CEA’s primary preoccupation – the needs of military
applications. Both CEA and EDF experimented also with other technologies. For example, EDF
sought to promote competition between PWR and boiling water (BWR) technologies (DänzerKantof & Torres 2013, 175-176).

12

President George Pompidou took office after de Gaulle on 20 June 1969, and continued his
predecessor’s policy of national independence. Pompidou was a keen promoter of nuclear
energy, wishing to avoid the problems of French oil-dependence, which he had encountered
during his prime ministership under de Gaulle. The policy of national champions had indeed
th

been launched already a few years earlier, and announced officially with the launching of the 5

nuclear plan in 1966 (Dänzer-Kantof & Torres 2013, 192). Once the war of the systems had
been settled in favour of PWR technology, the reactors were ordered in “block orders”, as part
of public sector planning (Commission 2014, 77-78). The first of the six “blocks”, CP0, decided
in 1970, consisted of six 900 MW reactors (4 at Bugey and 2 in Fessenheim).
First steps towards true safety regulation were taken in the early 1960s. In 1960, a dedicated
safety unit, CSIN,

13

was created within the CEA. In 1963, a decree stipulated that all nuclear

installations would be subject to authorisation by an interministerial safety commission, CIINB.

14

Launching of the “all nuclear” policy after the oil crisis: the “Messmer Plan”
The first oil crisis spurred the government to the launch a massive nuclear programme named
retrospectively according to the then Prime Minister, Pierre Messmer, on 6 March 1974. The
“Messmer Plan” decided on the construction of 13 reactors by 1980 (Le Renard 2017). Longer
term visions foresaw 50 reactors at 20 sites by 1985, and 100 reactors on 40 sites by 2000, at
an estimated total cost of 177 billion francs (Aykut 2012, 285). The ultimate objective was “all
nuclear”: nuclear power was eventually to satisfy the country’s entire electricity demand, with
12

Furthermore, a heavy-water reactor prototype at Brennilis (grid connection in July 1967) had to stop operating as

early as in 1985, because of technical problems and because the development of this technology had been abandoned
in France.
13
14

Commission de sûreté des Installations Nucléaires – Safety commission for nuclear installations.
Commission interministérielle des installations nucléaires de base – Interministerial commission of basic nuclear

installations.
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the intermediate objective of 70% nuclear electricity by 1985. A major means of achieving these
objectives was to expand electric space heating. In reality, a total of 56 PWR reactors were
constructed in 15 years – still an exceptional industrial achievement – raising the share of
nuclear in electricity provision from 4% in 1970 to 24% in 1980 and further to 74% in 1990
(Fontaine 2006, 20). Three-quarters of the existing French nuclear capacity was built in just ten
years (1980-90). By the early 1980s, the French could proudly announce having fully
Frenchified the American PWR technology. Block-ordering of reactors enabled standardisation
and economies of scale, thereby laying the basis for the still largely prevailing image of nuclear
as the guarantor of cheap electricity. Generous subsidies – mostly infrastructure investments –
were offered to municipalities hosting nuclear installations.
Eighteen 900 MW PWR reactor construction sites launched between 1974 and 1979, and these
reactors were connected to the grid between 1980 and 1985 (Bertel and Naudet 2004, 66). The
Eurodif uranium enrichment plant was taken into use in 1976. In the same year, the construction
of ten new 900 MW reactors at three sites was announced, while in 1977, a further eight reactor
projects were decided – this time of significantly greater capacity at 1,300 MW each. Twelve
more reactor orders of 1,300 MW at five sites were made in 1980 (Commission 2014).
Critics have often denounced the undemocratic nature of the announcement of the Messmer
Plan, as decisions were made by a small circle of experts and politicians, without parliamentary
scrutiny (Nelkin and Pollak 1981, 37-57; Bess 2003, 95). Dänzer-Kantof and Torres (2013, 2829), in turn, evoke the gradual build-up of the political will as a necessary precondition for the
implementation of the plan: during the preceding 15 years, key actors had improved their skills
and competences, while the “war of the systems” had settled the conflicts between the key
players. A nuclear programme was therefore in preparation since the late 1960s and ready to
be introduced once the time would be ripe. The Messmer Plan helped to consolidate French
nuclear industry, and gave rise to three industrial groups
-

Creusot-Loire – Framatome (since the bankruptcy of Creusot in 1985, Framatome):
construction of equipment and boilers

-

CGE – Alsthom-Atlantique (Alcatel Alsthom from 1991 onwards): electromechanics; and

-

CEA-Cogema: fuel cycle
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The launching of the “Messmer Plan” triggered a wave of opposition against nuclear power
on planned reactor sites around the country. They culminated in 1977 in violent confrontation
between the protesters and the policy at the planned site for an industrial prototype fast breeder
reactor, Superphénix”, at Creys-Malville (see Event 3, section 3.4). EDF engaged in vigorous
PR efforts in the name of “educating the public”. Through regular public opinion surveys, it
sought to better understand the reasons for public opposition to nuclear, better govern this
opposition, and build legitimacy for nuclear by demonstrating significant support for nuclear
among the population. The results of the various surveys conducted by various organisms vary
widely, depending on the survey methods. Dänzer-Kantof & Torres (2013, 12) report increasing
approval ratings – from 35% to 65% between 1975 and 1980. Topçu (2010, 172-173) contends
that growing support was mostly seen in regions seeking greater self-sufficiency in energy
provision, whereas regions free of such pressures (e.g. Brittany and Languedoc-Roussillon)
remained strongly opposed to nuclear.
Safety regulation advanced towards a clearer separation of responsibilities. In 1973, a nuclear
safety unit, SCSIN,

15

was set up within the Ministry of the Industry, yet the unit suffered from

scarcity of resources, and remained for a long time highly dependent on CEA’s safety
department, DSN,

16

for expertise and logistics (Topçu 2010, 53). What would after Chernobyl

become called "safety culture" started to emerge from the collaboration between EDF and
SCSIN on safety issues, which provided an attractive and challenging working environment for
a great number of engineers. The gradually emerging French safety doctrine drew on the
American model and legislation, but sought to adapt it to French conditions.

Three Mile Island and the first openings of the nuclear technocracy (1979-1986)
In 1979, the Three Mile Island (TMI) accident in the USA occurred at the very moment when
French nuclear safety officials and experts believed they had finally managed to bring accident
risks under control. TMI contributed to "safety culture": the prevailing practices of the nuclear
industry were called into question, scenarios of a serious accident were for the first time
integrated into safety planning, and safety experts gained a greater say within the industry
15

Service central de la sûreté des installations nucléaires.

16

Département de sûreté nucléaire.
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(Foasso 2003, 10). The absence of a legislative framework governing nuclear power gave
technical experts a decisive role in the case-by-case considerations concerning the location and
safety of nuclear installations (Foasso 2003).

17

The government’s communication strategy

sought to reassure the public, rather than to foster transparency.

18

By 1980, public support for nuclear had increased by about 20 percentage-points since the time
of the massive contestation three years earlier. In a survey of about some 1,000 respondents,
59% considered French nuclear power stations as safe (Blanchard 2010, 150).

19

This greatly

improved approval rating of nuclear could be partly attributed to the massive PR efforts
undertaken especially by EDF.
Paradoxically, the entry in power of the socialist government of François Mitterrand in
1981 served to depoliticise choices concerning nuclear energy and led to a broad cross-party
consensus on the need to pursue the “all-nuclear” policy launched in 1974. Mitterrand failed to
respect his pre-electoral promise of reconsidering the nuclear programme, while the nuclear
option suited the Socialist Party’s “scientist” convictions (Topçu 2006). The traditionally pronuclear and powerful trade unions – the CGT in the first place – campaigned in favour of the
continuation of the nuclear programme, whereas CFDT criticised the massive scale of the
Messmer Plan.

20

Even the most contested elements of the nuclear programme remained in

place, including the extension of the La Hague waste processing plant and the development of
fast breeder reactors.
The socialist government nevertheless made concessions to the opponents, including the
abandonment of the reactor project in Plogoff, Brittany. Allegedly, this was done to please the
electorate of the incipient Green party, whose candidate, Brice Lalonde, had obtained more
21

than a million votes in the first round of the 1981 presidential elections.
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From 1980 onwards,

Foasso (2003) argues that this has, in fact, been beneficial to nuclear safety, as it has prevented decisions on

technical safety matters from being excessively dictated by bureaucratic and legal considerations.
18

The authorities indeed concealed a number of defects detected in the French nuclear installations in 1979 (Foasso

2003).
19

According to a survey SOFRES-Le Pèlerin, 19th April 1980.
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http://alternatives-economiques.fr/blogs/bompard/archives/52
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http://seaus.free.fr/spip.php?article230
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safety issues again almost disappeared from the media agenda, as economic problems
attracted the bulk of the attention (Chateauraynaud and Torny 1999).
There were signs of the nuclear technocracy opening up and fostering transparency in the
1980s (Barthe 2006, 77-87). The nuclear proponents no longer saw anti-nuclear opposition as a
manifestation of individual irrationality, but as part of larger political and social mobilisations.
Public opinion surveys were conducted in order to explain the social origins of public opposition.
Counter-expertise took its first steps towards institutionalisation, as the government set up – as
a concession to nuclear critics within the Socialist Party – a pluralist expert commission
(Commission Castaing, 1981-1984) to examine the options and research on radioactive waste
management (Barthe 2006, 47-48). Its rather ambiguous recommendations were useful for both
the nuclear ‘establishment’ and for the critics (Barthe 2006, 52-56). The “Local Information
Committees” (CLIs – Commissions locales d’information) were established in 1981, to inform
populations in the proximity of nuclear installations and to answer their questions.
In 1979, the French national radioactive waste management agency, Andra,

22

was created

within the CEA. It was given a broad mandate, including the management of long-term waste
disposal facilities, planning and construction of new disposal centres for low-level waste, and
research on the methods and processes of long-term management of radioactive waste (Barthe
2006, 55-56). Deep geological disposal thus became the taken-for-granted option of high-level
radioactive waste management (Barthe 2006, 57).

The beginning of mistrust and doubt: from Chernobyl to the closure of
Superphénix (1986-1997)
The attempts by the government to underestimate – according to many, to cover up – the true
extent of the Chernobyl fallout in France inaugurated a period of mistrust towards the
government and industry as sources of information especially on the risks of nuclear power (see
Event 2, section 3.3). They also further strengthened “counter-expertise”, with the creation of
two key citizen-led expert organisations, ACRO and CRII-RAD, (see Showcase, section 2). EDF
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Agence nationale pour la gestion des déchets radioactifs.
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paid increasing attention to environmental issues.

23

The plants already under construction

before Chernobyl were completed, and the construction of the Civaux plant launched in 1988.
At the onset of the “nuclear winter” following Chernobyl, in 1987, the French Framatome and the
German Siemens concluded an agreement to launch the preparation of a joint new reactor, at a
time when both governments foresaw a future need for new nuclear capacity.

24

The work to

design the new “third generation” European Pressurised Reactor (EPR) started in 1989, as a
joint French-German endeavour by a Siemens-Framatome (later Areva) consortium.
Safety regulation advanced towards a further separation of roles and competences between
actors. Technical experts lost some of their regulatory powers, the regulatory authorities gained
greater independence in relation to the industry and became more sensitive to public opinion,
while industrial and financial considerations took greater importance in EDF’s decision-making.
In 1991, DSIN

25

was set up, under the environment and industry ministries. The safety authority,

ASN, was then created, with both national and regional level offices – at the national level as
part of DSIN and in the regions as part of the regional industry, research and environment
offices, DREAL.

26

European legislation (e.g. the EURATOM Directive 89/618 on public information concerning
health protection measures in the event of a radiological emergency, and the Environmental
Impact Assessment Directive) contributed to further opening and transparency within the French
nuclear establishment. This was in line with the more general trend to strengthen citizen
participation: numerous laws were enacted at this time to foster local, participatory democracy
(Gadbois et al. 2007; Blondiaux 2004, 2-3; Blondiaux 2008). For instance, ASN introduced in
1987 a system of measuring the level of seriousness of nuclear incidents, in order to better
inform the public (ASN, 2007).

23

For example an advisory high-level “environment mission” was created at the EDF in the 1980s. In 1992, it would

become a ‘Direction de l’Environnement’.
24

“When Framatome and Siemens reached their agreement in 1987 it was the consensus at that time that we would

need additional nuclear capacity in Germany and France", says Yves Cousin, head of engineering at EdF.” (Financial
Times, 14/11/1997).
25

Direction de la sûreté des installations nucléaires.

26

Directions régionales de l'industrie, de la recherche et de l'environnement. http://www.asn.fr/L-ASN
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In the wake of Chernobyl, public support for nuclear declined from 67.4% in 1985 to 51.33% in
May 1986, and further to 43.5% in 1988 (Dänzer-Kantof & Torres 2013, 459), to a level as low
as following the launching of the Messmer Plan in the mid-1970s (Blanchard 2010, 133). The
negative impact of Chernobyl on public opinion concerning nuclear power peaked about 2-3
years after the accident, and lasted at least a decade, during which the support for nuclear
never reached anywhere near its pre-Chernobyl level (Blanchard 2010, 133).
Tensions accumulated between EDF and nuclear safety authorities. Safety authorities gained
strength thanks to the efforts driven by the IAEA to develop a “safety culture” as an antidote
against Chernobyl-like disasters. The numerous technical problems detected in French reactors
in the late 1980s raised fears of a systemic design failure. The state authorities’ perception of
their own role in safety control was transformed: the administration now began to see itself less
as an advocate of state interests, and more as a guardian of the public interest. Yet, the ability
of a government body to serve this interest by controlling industries was increasingly called into
question (Foasso 2003). Counter-expertise gained more legitimacy and visibility in reaction to
safety “alerts”, such as the discovery of higher frequency of leukaemia cases among children
living in the neighbourhood of the La Hague site (the “affaire radio-contrôle”), and the
subsequent setting up of a pluralist, multistakeholder body (Groupe radioécologie Nord-Cotentin
– GRNC), in 1997, to examine the case (Gadbois, Heriard Dubreuil et al. 2007; Miserey 2007,
108). GRNC concluded that it was unlikely that radiation from the nuclear installations would
explain the observed higher incidence of leukaeamia cases, yet the open and pluralist process
helped strengthen public confidence. The decision to close down the Superphénix fast breeder
reactor, in 1997, was symbolically highly significant, made as a concession by the socialist
government to its Green Party ally in the government of Lionel Jospin (see Event 3, section
3.4).
Radioactive waste rose again on the agenda in the late 1980s, and became a major driver of
greater openness in French nuclear energy policy (for more details, see Event 4, section 3.5).
Throughout the 1980s, authorities had sought a suitable solution for deep geological disposal,
perceived by the majority of nuclear experts as the only practicable option. In 1987, ANDRA, at
the time still part of the CEA, launched investigations designed to identify suitable disposal
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sites. The test drillings at four potential sites identified by ANDRA faced vehement opposition
and protests, eventually leading the socialist government of Michel Rocard to declare in
February 1990 a one-year moratorium on the investigations.
Barthe (2006, 93-95) has described the moratorium as a beginning of “reversibilisation”, a
logical conclusion in a situation when debates concerning technical solutions to waste
management had reached a dead-end, and the problem was redefined as essentially political
and societal rather than technical in nature. The country’s first law specific to nuclear
installations, the Bataille law (1991), was a major milestone that introduced a new approach to
radioactive waste management, opening the process to a broader range of participants and
possible waste management options. In addition to deep geological disposal, long-term
subsurface storage as well as transmutation and partitioning were to be examined over a 15year period. ANDRA was turned into an independent public body with R&D, industrial and
information functions, operating under the authority of the three ministries of industry, research,
and the environment. This reform sought to separate responsibilities between different
government actors, while retaining the essential of decision-making powers within the state.

27

Electricity-market liberalisation, the resurgence of radical anti-nuclear protest
and polarisation of the debate (1998-2003)
The end of the century was marked by the preparation for energy market liberalisation,
stipulated by the EU, by reforms of safety regulation, radicalisation and polarisation of debate
between the promoters and opponents of nuclear, and further institutionalisation of counterexpertise. The long-standing state-centredness ofFrench energy policy came under increasing
pressure, due mainly to two external drivers: the introduction of competition into the electricity
and natural gas sectors, and the growing internationalisation of the energy sector in Europe with
the consolidation of the single market (IEA 2004, 7). However, the French industry and
government were able to slow down liberalisation and adapt EU regulation in such a way as to
retain essential elements of the “French model" of the electricity market (e.g. Reverdy 2014).
The gradual loosening of secrecy concerning the risks of nuclear, observed in the previous
27

Personal communication by an ANDRA official, 16 September 2008.
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periods, was now followed by a similar opening up in the area of nuclear economics. This
opening was epitomised by the publication of a report prepared by three experts of varying
backgrounds and partly contrasting visions concerning nuclear energy (“Charpin-Pellat-Dessus
report”) in autumn 2000, described at the time by the the Green Party environment minister,
Dominique Voynet, as “possibly the first equitable report in the French nuclear history”.

28

The nuclear industry underwent a process of reorganisation. Partly pushed by electricity
market liberalisation, in the context of saturation of the domestic market, the logic of energy
independence began to give way to an approach emphasising economic competitiveness and
export opportunities. Areva was created in 2000-2001 as a fusion between Cogema, CEA’s
nuclear arm, CEA-Industrie, and Framatome. France now had two industrial giants – EDF and
Areva – each with its distinct industrial “logic”. While EDF draw on its long experience in the
control and management of the industrial supply chain, Areva operated as a supplier of fuel,
procedures, equipment, turn-key reactor contracts, etc. The complementarity between EDF and
Areva was to be a key asset especially in the export market. Initially, the reorganisation seemed
to bring results, as an Areva-Siemens consortium won in 2003 the bid to build an EPR reactor in
Finland, while a few years later, EDF won participation in two EPR projects in Taishan, China.
The period saw a return of the earlier polarisation and radical contestation, especially with
the creation, in 1997, of an anti-nuclear NGO network, Réseau sortir du nucléaire, to carry
forward the struggle that had led to the abandonment of the Superphénix fast breeder reactor
(Topçu 2008). Today, the network has 918 member organisations.

29

Public support to nuclear

declined, with about equal share (40-45%) of people supporting and opposing nuclear, and a
significant proportion of citizens being undecided on the issue (e.g. Blanchard 2010, 132).
The institutionalisation of counter-expertise continued, as the GRNC, set up in 1997 (see
the previous period), was given a permanent status in January 2003, and was mandated to
assess and annually monitor the quality of AREVA’s self-evaluation of its radioactive releases
(Sugier 2007, 112). Counter-expertise took a legal dimension in 2001, when a leading nuclear
counter-expertise association, CRII-RAD, and the French association of sufferers of thyroid
28

Interview of Dominique Voynet, Les Echos, 31/10/2000.
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http://www.sortirdunucleaire.org/spip.php?page=rubrique-2&id_rubrique=2&type=&region=
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disease brought a complaint against person unknown, demanding the conviction of those
responsible for having misled the French public about the nature and extent of the Chernobyl
fallout in the country (Topçu 2006, 255). The dismissal of the claim by the court, in 2011, was
followed by strong public criticism concerning both the decision and the process (Kalmbach
2015).
Possibilities for citizen engagement were improved by the reinforcement of the independence
of the CNDP (National Commission on Public Debate) in 2002, and the introduction of further
new laws on local-level citizen participation.
Safety regulation was simplified in a reform between 1998 and 2002, following numerous
incidents in the 1990s concerning notably radioprotection. The links between authorities
responsible for nuclear safety and radiation protection were strengthened, and duties and
responsibilities between actors clarified, the authority’s sphere of competence was extended to
cover radiation protection, and the organisation was subordinated to the three ministries of
industry, health and the environment. The principal technical support organisation of the
regulator was separated from CEA and an autonomous public organisation IRSN (Institut de
radioprotection et de sûreté nucléaire) was created. (IEA 2004, 147).

Pushing for a French-led nuclear renaissance; public consultations on energy
and nuclear policy (2003-2009)
As France sought to position itself as a leader of the industry’s self-announced “nuclear
renaissance” in the early and mid-2000s, the nuclear sector went through further organisational
reforms. The EPR plant, commissioned in 2003 by the Finnish TVO from the Areva-Siemens
consortium in 2003, was to become a showcase of the French-led nuclear renaissance. In
2005-2006, broad public consultations (“public debates”) on nuclear power and waste
management were for the first time organised by the National Commission on Public Debate
(CNDP). The proponents of nuclear power used climate change and energy security as among
their key arguments. The two laws on nuclear waste management enacted in 2006 consolidated
reversible geological disposal as the reference option for waste management, and made the
safety authority, ASN, fully independent from both the government and the industry. The French
site Cadarache won, in 2005, the race for hosting the ITER international experimental fusion
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reactor. However, clouds started to build on the French nuclear sector as early as 2006, the
Finnish EPR soon turning in public discourse from a showcase to “Areva’s Finnish debacle”.

30

In 2003, nuclear electricity accounted for 77.6% of the total electricity generated in France
(419.8 TWh of 540.7 TWh total), but the country also exported significant amounts of electricity
to its neighbours (IEA 2004, 141). With a saturated domestic market, France now aimed to lead
the international “nuclear renaissance”, targeting reactor markets especially in Asia. However,
the two first orders – aimed at flagship projects demonstrating the viability of Areva’s EPR
reactor – came from Europe: in 2003, the Finnish TVO ordered from Areva an EPR reactor to
be constructed at Olkiluoto (municipality of Eurajoki), on a turn-key contract, and a year later, in
October 2004, the French government decided on the construction of an EPR at Flamanville,
Normandy. The plants had estimated budgets of 3-3.3 billion euros,

31

and were to be completed

by 2009 (Olkiluoto) and 2012 (Flamanville).
The industry continued its strategy of overseas investments. In 2005, Areva joined forces with
the North American Constellation Energy, which was planning to build the first nuclear reactor in
the US since Chernobyl.

32

In a strategic move to guarantee its uranium supply, in 2007, Areva

bought the Canadian uranium mining company, Uramin, operating in Nigeria, for EUR 1.8
st

billion. The following year, on 1 August, EDF announced the acquisition of British Energy,
which was in deep financial trouble. The acquisition generated concern in the UK, notably
because of fears of electricity price increases and safety risks – in the wake of the radiation
leaks in EDF reactors at Tricastin (France) earlier in the year.

33

Just over four months later, EDF

announced its plan to buy 49.99% of the nuclear activities of Constellation Energy, in the US.
Further liberalisation of electricity markets generated discussion concerning the compatibility of
nuclear energy within the new, liberalised framework, as the need for cost-consciousness
created tensions within the nuclear establishment. Some argued that liberalisation had put an
end to the long-standing French approach in which economic considerations remained
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Olkiluoto, le bourbier finlandais d'Areva. Le Monde, 11 December 2008.
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3.3 bn for Flamanville, and between 3 and 3.3 bn for Olkiluoto (Thomas 2010).
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Financial Times, 16/09/2005.
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E.g. The Times, 24/09/2008.
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secondary and subordinate to state security and political interests. This tradition had been
evoked as an explanation, for instance, for the continued operation of the La Hague
34

reprocessing plant, despite the continuous economic losses.

For Areva, problems began to mount already in 2005, almost immediately following the
inauguration of works at the Olkiluoto EPR site in Finland. The project (as well as the EPR
project led by EDF at Flamanville) has ever since been marred by delays, technical problems
and cost overruns. By 2007-2008, the French press habitually referred to Olkiluoto 3 as Areva’s
“Finnish quagmire”. The initial budgets for both Olkiluoto and Flamanville EPRs were soon
exceeded. The construction of the Flamanville EPR started in 2007. By 2009, the overruns still
remained reasonable: a delay of one year and 20% budget overrun were predicted.

35

This

period also coincided with an increasing commitment of the UK government to a nuclear newbuild programme, with EDF posing itself as the prime candidate for constructing an EPR at
Hinkley Point (see UK Short Country Report). Problems surrounding the EPR reactor took a
new turn in autumn 2009, when the Finnish, French and UK safety authorities issued a joint
statement concerning the problems they had identified in the Control and Instrumentation (C&I)
systems of the EPR. A year yearlier, TVO and Areva had already engaged in the long-drawn,
and still continuing, dispute whereby both parties demand from the other significant
compensations for the delays. The Finnish regulator, STUK, became a major player in the
dispute, as the French repeatedly accused STUK for causing delays by its “unreasonable”
demands on Areva – excessively detailed documentation in particular. In 2008, Siemens
withdrew from the joint venture, leaving Areva alone to develop the EPR (see Finland Short
Country Report). These problems notwithstanding, the UK government continued with its
nuclear new-build plans, and EDF with its EPR reactor remained the prime candidate among
the potential contractors. The agreement has since been signed, with additional Chinese
36

funding, although cost estimates have already been increased (see UK Short Country Report).
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Personal communication by a French political scientist, March 17, 2008.
http://www.lemonde.fr/planete/article/2015/04/21/epr-de-flamanville-de-plus-en-plus-en-retard-de-plus-en-plus-

couteux_4618984_3244.html
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Suggested explanations to the continuous interest of the UK government and EDF in the Hinkley Point plant include

the needs of the UK submarine warhead industry, and the desire of EDF and the UK government to maintain good
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The first attempt to involve the public in policy debates concerning nuclear energy in
France was the debate organised by the energy and industry ministries between March and
May 2003, in preparation for the ‘Energy Law’, which would outline the country’s energy
strategy for the subsequent thirty years. The debate consisted of six public meetings held
across the country, a number of events at the local level and an information website.
Government officials presented the issues and the public was free to comment (IEA 2004, 3536). The process resulted in a ‘three wise men’s report’, followed by a government decision
subsequently submitted to Parliament for approval. Not only NGOs but also many independent
observers condemned the debate as a poorly disguised attempt by the government to legitimise
decisions it had already made (Mays 2004, 42; CG 2006, 70).

37

It was in this context of general

scepticism that three debates were organised by the CNDP on nuclear policy in 2005-2006 – on
radioactive waste management policy, on a planned new EPR reactor in Flamanville, and on
the high-voltage transmission line designed to connect the Flamanville EPR to the national grid
(see Event 4, section 3.5).

38

After having won over a Spanish site in a bid for European candidacy, and then against Japan
in the final competition, the French site Cadarache was chosen in June 2005 as the site for
ITER, a collaborative project involving the EU, Russia, China, USA, Japan and Korea, aimed at
experimenting with nuclear fusion. This multi-phase competition complicated the organisation of
the mandatory public debate on ITER (Chateauraynaud et al. 2005).

39

The debate was finally
th

held in parallel with the debates on EPR and nuclear waste, and concluded on 6 May 2006.

40

relations with the Chinese government as a key investor in other reactor projects (esp. Taishan, China, and Bradwell,
UK).
37
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Daniel Boy, personal communication, 17 March 2008.
The death of a young protester in November 2004 in demonstrations against nuclear waste transports between

France and Germany considerably affected the public debate and led to further polarisation of views.
39

To inform decision-making, the debate should have taken place in advance of the final location decision, but a debate

on a project that might not go ahead after all – because rejected by the international selection committee – would have
been difficult to justify (Chateauraynaud et al. 2005)
40

http://cpdp.debatpublic.fr/cpdp-iter/docs/pdf/compte-rendu/cr-final.pdf
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Between 24 March and 24 July 2010, a public debate was organised on a planned second
French EPR reactor in Penly, Seine-Maritime. The construction of Penly EPR was, however, put
on hold soon after the Fukushima accident in 2011.
The public debate on radioactive waste management fed into a parliamentary discussion in
preparation for a new law on nuclear waste. Two crucial new laws were enacted. The “Planning
Act” established reversible geological disposal as the reference option, but stipulated that
research should still continue on two other options: long-term near-surface storage, and
partitioning and transmutation. The Act on nuclear transparency and security (the “TSN Act”)
transformed ASN into an independent safety regulation agency (the National Agency for
Nuclear Safety – ASN).

41

The new ASN inherited the entire personnel, resources and tasks of

its predecessors, DGSNR and DSNR.

42

The TSN Act vested ANDRA with the responsibility of

preparing a public debate (under the auspices of CNDP) on the construction of a site for longterm disposal of high-level radioactive waste by 2015. Through this law, Parliament redefined
the framework for the control of discharges from basic nuclear installations (BNIs). ASN became
responsible for organising continuous radiation protection surveillance throughout the country
and for disseminating information concerning surveillance. Private industry was subjected to
same requirements as public authorities concerning the dissemination of information. The role
of the local information commissions (CLIs) was strengthened. These legislative reforms
spurred ANDRA to develop its capacities in the area of citizen participation and consultation.
The agency now attributed a greater role to social science, and adopted a more participatory
and conciliatory approach. Defining the meaning and the various technical, economic and
societal implications of ‘reversibility’ became a key topic in ANDRA’s research efforts (see event
5, section 3.6). Reflecting ANDRA’s new philosophy, the term ‘concertation’

43

made its

appearance in the vocabulary of the agency. Previous texts on the matter had merely referred
41

Until then, nuclear safety was the responsibility of the Directorate-General for Nuclear Safety and Radiation Protection

(Direction générale de la sûreté nucléaire et de la radioprotection, DGSNR), which was, somewhat confusingly, also
called Autorité de sûreté nucléaire – ASN IEA (2004). Energy Policies of IEA Countries: France 2004 Review. Paris,
IEA/OECD. The Divisions de la sûreté nucléaire et de la radioprotection (DSNR) were safety authorities at the regional
level.
42

http://www.asn.fr/L-ASN
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Concertation could be translated as dialogue, coordination and agreement (amongst the relevant participants).
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to ‘consultation’. Despite this new, more open and participatory approach, long-term disposal of
high-level radioactive waste in deep repositories remained the preferred option by the French
nuclear industry – first implicitly and since the enactment of the 2006 Acts explicitly – as a
logical and inevitable consequence of the choice of vitrification as the reprocessing option,
which would render the retrieval of waste extremely difficult and costly (Gilbert and Bourdeaux
2006, 17-24).

Crisis and the end of the French-led renaissance (from 2010 onwards)
By 2010, the French-led nuclear renaissance was stalling. Since then, recurrent technical
problems, delays and cost overruns have continued to plague both the Olkiluoto and
Flamanville EPR construction sites, all the while French companies have suffered repeated
setbacks in their attempts to set foot in Asian and American markets. In 2007, Areva managed
to sell two EPR reactors in China, but soon fell deeper into financial trouble. Areva’s problems
stem not only from the continuing delays and cost overruns at Olkiluoto and Flamanville, but
also from the resounding failure caused by the acquisition the Uramin mining company in 2007,
at the very moment when uranium prices were at their highest, as major international players
expected growing demand and a nuclear renaissance.

44

EDF has had to downsize its North-

American activities, which it no longer considers of strategic importance.

45

The “Roussely

report” (2010) recommended a suite of measures designed to mitigate the setbacks, including
notably the need to offer a wider product range (with reactors of smaller capacity than that of
the EPR), and improve project management (Szarka 2013). A year later, just before Fukushima,
the French Council for Nuclear Policy, an inter-ministerial forum chaired by President Sarkozy,
recommended consecrating EDF as the ‘consortium leader’ in French bids for turnkey reactor

44

The Uramin affair is currently being investigated, the then head of Areva, Anne Lauvergeon, being suspected of

having manipulated her company’s annual accounts in order to conceal the real value of Uramin. The mines – most of
which in Nambibia, the Republic of Central Africa, and South Africa – have turned out to be either unprofitable or
inoperable.
45

http://www.lesechos.fr/30/07/2013/LesEchos/21489-063-ECH_edf-amorce-son-desengagement-du-nucleaire-aux-

etats-unis.htm In March 2016, Corinne Lepage, Member of European Parliament, affirmed that EDF had made a loss of
USD 6 billion in first investing with a view of constructing nuclear plants in the US, and then revoking its plans because
of excessive American insurance costs. http://future.arte.tv/fr/corinne-lepage-le-contribuable-paye-pour-subventionnerune-filiere-nucleaire-de-plus-en-plus
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build, closer cooperation between Areva and EDF especially on EPR, and extending the lifetime of existing reactors in France to 60 years (Présidence de la République 2011; Szarka
2013).
The Fukushima accident therefore occurred at a moment when the French-led nuclear
renaissance had largely failed, for primarily economic and organisational reasons (Szarka
2013). The initial reactions were similar to those in many other European countries: “stress
tests” on all French reactors; reassurance by the authorities and industry that a similar accident
would be impossible in France – or that the EPR plant would resist in a similar situation;

46

47

freezing of the planned EPR construction project at Penly in May 2011 ; and debates
concerning the prediction of the probability of a major accident.

48

The ASN called for a change

in safety philosophy, and the need for the nuclear industry to “imagine the unimaginable”, i.e.
the possibility of a “beyond-design” accident. Fukushima did not fundamentally change French
nuclear policy, yet for the first time even some mainstream politicians evoked the possibility of a
nuclear phase-out. The energy scenarios for 2050 elaborated by a government commission for
the first time included a phase-out scenario (Percebois and Mandil 2012). The German nuclear
phase-out decision became a major topic in the French nuclear debate: the pro-nuclear side
46

In an informal ministerial-level international seminar on nuclear safety, organised in Paris by the French government

in early June 2011, the safety of the EPR reactor was at the heart of the debates: the industry and the government – the
head of Areva, Anne Lauvergeon, in the first place – argued that had the Fukushima reactors been of the EPR type, a
nuclear accident would have been avoided. Greenpeace – relying on analysis by an Austrian expert, Helmut Hirsch,
called into question the safety of EPR, claiming the reactor could withstand at most a 24-hour blackout, highly
insufficient in view of the eleven-day power cut in Fukushima (46 Nucléaire: Greenpeace souligne une faille de l'EPR.
Ouest France, 26 July 2011; L'EPR vulnérable selon Greenpeace, Le Figaro, 26 July 2011).
47

Nucléaire: le projet de l'EPR de Penly en pause. Libération, 04/05/2011. http://www.liberation.fr/terre/01012335424-

nucleaire-le-projet-de-l-epr-de-penly-en-pause However, at this time, the government still claimed, on 6 May 2011, that
the construction of Penly would remain on the agenda, even though the timetable for the project was dropped.47
48

Experts from an anti-nuclear NGO, Global Chance argued that in view of the actual accident record after Fukushima,

the likelihood of a serious accident was 300 times higher than the theoretical likelihood estimated by the authorities. The
director of the safety authority’s expert arm, IRSN, Jacques Repussard, echoed the critics without nevertheless taking a
position on the exact figures: the accident had clearly “reshuffled the cards”, since the empirically observed accident
frequency (measured as the number of accidents for the total number of reactor-years in the world) exceeded twentyfold the estimates derived from probability calculations. The government held the line, as the energy minister, Eric
Besson, considered the frequency of two accidents per half a century largely insufficient to enable reliable statistical
analysis, and reminded that “zero risk does not exist”
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(“Il n'y aura aucun moratoire sur les réacteurs EPR”. Jean-

Christophe Féraud. Libération, 31 May 2011).
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evoked Germany as a warning example, while those opposed to nuclear saw Germany as a
frontrunner on a path towards sustainable energy policy (see Germany Short Country Report).
Fukushima also triggered the publication of a multitude of books on nuclear energy, including
those written by leading experts and politicians.

49

In his election campaign, President François Hollande promised, if elected, to reduce the share
of nuclear electricity from the current 75% to 50% by about 2025 and to shut down the oldest
French reactor, at Fessenheim, by the end of 2016. The commitment was inscribed in the new
law on energy transition on 17 August 2015. During his election campaign, Emmanuel Macron,
elected President in May 2017, professed his commitment to this objective, yet only six months
after taking office, the environment minister, Nicolas Hulot, announced that the target date
would have to be postponed.
Economics gained an increasingly prominent position in nuclear debates, spurred in particular
by critical reports by the Court of Auditors (CdC 2012; CdC 2014), a parliamentary commission
inquiry into the costs of the French nuclear industry (2014), the publication by the safety expert
organisation, IRSN, of estimated costs of a possible major accident in France, and EDF’s
estimates of the costly but reactor safety upgrades necessary for reactor lifetime extensions.
The debates following the publication of the 2050 energy scenarios concentrated largely on the
cost of a possible nuclear phase-out scenario – and on the costs of the necessary technical and
safety upgrades of old reactors, it the current nuclear fleet were to be maintained.

50

Areva’s

financial problems aggravated to a point where the government in 2015 obliged EDF to bail out
the company, yet also EDF finds itself in an increasingly fragile position.
Against the will of key EDF trade union representatives, and following the resignation of EDF’s
finance director in March 2016, and of another board member just before the decision,
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EDF

E.g. Chatelier, M., Criqui, P., Heuer, D. et Huet, S. 2012. Nucléaire : quels scénarios pour le futur ? Editions La Ville

qui brûle; Allègre, C. 2011. Faut-il avoir peur du nucléaire? Éditions Plon; Lepage, C. 2011. La vérité sur le nucleaire.
Albin Michel; Lévêque, F. 2013. Nucléaire on/off: Analyse économique d’un pari. Paris: Editions Dunod.
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The head of EDF, Henri Proglio, estimated that EDF would invest a total of €40-50 billion merely in the extension of

reactor lifetimes – in addition to the needed grid and renewables investments (“L'Allemagne bouscule le dogme français
de l'atome”. Thibaut Madelin. Les Echos, 7 June 2011).
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nevertheless confirmed on 28 July 2016 its willingness to construct two EPR reactors at Hinkley
Point, Somerset. After a last-minute cancellation by the new Prime Minister, Theresa May, of
the planned signing of the contract between EDF and the UK government, the government
declared, in late September 2016, that Hinkley Point C would indeed go ahead, despite the UK
concerns that the Chinese participation in the project might threaten national security. Since
2010, and the official designation by the UK government of Hinkley Point as one of the future
reactor sites, EDF (especially Vincent Rivaz, the head of EDF’s UK subsidiary), had put
52

increasing pressure on the UK government to move towards ordering the EPRs from EDF.

The company submitted a planning application in October 2011, and started preparatory works
on the site in February 2012. Negotiations between EDF and the UK government on a “strike
price” – a guaranteed minimum price that EDF would receive for electricity supplied by Hinkley
Point reactors – started in May 2012, and ended in October 2013 with the government’s
announcement of a provisional agreement. The deal would guarantee for EDF twice the current
market price of electricity for each megawatt-hour of power that the two Hinkley Point C reactors
would generate over a 35-year period. In October 2014, the EU competition authorities
approved the deal, thus rejecting the legal challenges raised by Austria and Germany.
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By this

time, the construction plans were already six years late, and the cost estimate had increased to
a total of £24.5 billion, a more than 50% increase from the £16bn that EDF had announced only
a year earlier.

54

In France, the project generates increasingly ambivalent sentiments: it

constitutes a crucial flagship project for the country’s nuclear industry, while at the same time
causing a potentially fatal burden for EDF’s already strained finances. While the general
sentiment in the UK was, in 2012-2013, one of EDF having got an “incredibly favourable deal”
and the UK taxpayer footing the bill, today’s situation appears strikingly different. Even many
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affordable-low
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The EU authorities argued that the subsidies would indeed be necessary to correct a market failure – the only

acceptable justification for state aid according to EU competition legislation http://www.ft.com/cms/s/0/372216e6-4ec011e4-b205-00144feab7de.html#axzz3NNtE3cUO
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nuclear-sector insiders see UK’s nuclear plans as a threat to the finances of both EDF and the
French state.
Both ASN and IRSN have expressed increasing concern about safety in the French nuclear
industry. The mounting challenges associated with the ageing nuclear fleet and the technical
problems encountered in the construction of the EPR reactors are obvious reasons, but
especially ASN appears willing to demonstrate its independence,

55

in order to erase the image

of secrecy within the French “nucleocracy”. In October 2016, a third of the French reactors were
out of operation, ten for regular maintenance works, four because of incidents, and eleven for
detection of possible anomalies in their steam generators.
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Plans in view of geological disposal of radioactive waste have continued to advance. The
government approved in March 2010 ANDRA’s application for a project it named “Cigéo”,
designed to dispose of all high-level and long-lived intermediate-level radioactive waste
generated by the current French nuclear fleet during its entire lifetime, provided that
reprocessing will continue.
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The repository would be located in a “nuclear-free” area in a small

village, Bure, in the east of the country. As stipulated in the 2006 Planning Act, this disposal
must be reversible. In May 2013, the National Commission on Public Debate (CNDP) launched
a mandatory public consultation process, which, however, had to be fundamentally revised
because of obstruction by local opponents of Cigéo. The planned public hearings were
cancelled, and the consultation took place only on the Internet, including debates between
invited experts. Partly in order to rescue CNDP from humiliation and loss of credibility, a
55

For example, in April 2015 ASN announced that anomalies had been detected in composition of the steel in certain

parts of the reactor vessel of the Flamanville EPR. Investigations led to the discovery of irregularities at the Creusot
Forge – the supplier of vessels to numerous operating French reactors. ASN extended the investigations (conducted in
collaboration with IRSN) to other reactors and components of EDF reactors. In its intermediary conclusions in
September 2016, ASN noted that “regardless of their actual safety consequences, these irregularities reveal
unacceptable practices; the reviews initiated by Areva NP must therefore be continued and are liable to bring further
irregularities to light.” http://www.french-nuclear-safety.fr/Inspections/Supervision-of-the-epr-reactor/Anomaly-affectingthe-Flamanville-EPR-reactor-vessel/Areva-NP-s-Creusot-Forge-Plant-ASN-publishes-the-list-of-irregularities-detectedso-far
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http://www.lemonde.fr/economie/article/2016/10/18/edf-va-mettre-a-l-arret-cinq-reacteurs-nucleaires-pour-reviser-

leurs-cuves_5015903_3234.html
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The facility is expected to host about 10,000 m3 of high-level waste (about 60,000 waste packages) and 70,000 m3 of

intermediate-level waste (about 180,000 packages).
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citizens’ consensus conference was organised between December 2013 and February 2014.
The experience was generally deemed a success, and contributed to the decision to start the
project by an industrial pilot phase. This would be followed by periodic reviews every five years,
th

in consultation with key stakeholders. On 11 July 2016, Parliament adopted a law defining the
precise meaning of reversibility. Andra is to submit its application for a construction licence in
2019.

58

Vigorous albeit minoritarian citizen opposition against the project persists, led by

activists of the citizens’ movement against the “useless and imposed large projects” (grands
projets inutiles et imposes”).

1.3. Presentation of main actors
The French government, regardless of its political orientation, has invariably been a strong
supporter of nuclear power. The only moment of doubt was with when the socialist government
of François Mitterrand entered power in 1981, which raised hopes amongst the nuclear
opponents about a considerable scaling-down of the nuclear programme. The President indeed
limited the nuclear programme to the worksites already started, as mentioned in his final
election manifesto, but did not trigger the turnaround that opponents had hoped for. DänzerKantof & Torres (2013, 27) see in a rather positive light this highly government-centred
approach, calling it “enlightened dirigisme” – a mixed-economy model typical of the French
policy and politics in general, entailing close but complex relationships between the state and
the major industrial and business actors. In the area of nuclear energy, key actors were the
CEA and EDF, created in 1945 and 1946, respectively, as state enterprises to re-establish
France’s technological and military might. EDF and CEA leaders often held, at different stages
of their career, important positions in the industry ministry, responsible for energy policy.
Commissariat à l’énergie atomique (CEA), since 2010 Commissariat à l’énergie atomique et
aux énergies renouvelables
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– Alternative Energies and Atomic Energy Commission – was

founded in 1945, and became the incontestable leader in nuclear-related R&D, especially on
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fuel cycle issues. Until the early 1970s, CEA was also responsible for safety regulation. CEA
enjoyed in the early decades of nuclear development remarkable independence from political
steering, the military, and the research community (Larceneux 2014). As the main developer of
French gas-graphite reactor technology, CEA was a major promoter of a policy of “national
champions”, in the spirit of demonstrating the technological prowess of the nation. Together with
its subsidiary, Cogema, it was responsible for the entire fuel cycle – for ensuring the long-term
supply of uranium, management of the enrichment plants and spent nuclear fuel, for safety
regulation, and R&D on fast breeder technology. Until the late 1960s, when CEA lost the “war of
the systems” (see Event 1, section 3.2), CEA was responsible for all nuclear-related R&D in
France. Today, CEA has ten research centres around the country: Saclay, Grenoble, Marcoule,
Cadarache, Fontenay-aux-Roses, DAM Ile-de-France, Valduc, Cesta, Gramat, and Le Ripault.
Electricité de France, EDF, was founded in 1946, absorbing the approximately 1,300 firms
producing or distributing electricity in the country. The state-owned company had a triple role as
project owner (“maître d’ouvrage”), general contractor, and operator of nuclear power stations.
Throughout the years, EDF came to constitute the main counterpoint to CEA, prioritising
economic efficiency and pursuing its public service mission of providing electricity to the
greatest number at the least possible cost. EDF has the triple responsibility as developer,
general contractor, and operator of nuclear power stations.
The state planning system was emblematic of the French dirigisme, with the Commissariat
général du plan (1946-2006) in a central role. In this arrangement, the state established the
general priorities for the successive nuclear programmes, while leaving to each public
organisation under its control a great deal of freedom to organise their work at their own will.
The role of experts recruited among top graduates from elite schools such as Ecole
Polytechnique, Ecole des Mines

60

and Ecole normale supérieure, has been vital in the

development of nuclear policy in France. These engineers have occupied leading positions at
both key public and private organisations, and often have direct access to government and the
president. More generally, “les Grands Corps” – engineers from leading polytechnics – have
traditionally constituted a significant part of French elites in all sectors.
60

These so-called “Corps des Mines” have a reputation of having played a particularly crucial role.
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The economic expert advisory committee, PEON (La commission consultative française pour
la production d’électricité d’origine nucléaire), established in 1955 and operational until the end
of the 1970s under the Ministry of Industry, was a 31-member body providing the government
with advice especially on the costs of nuclear energy. PEON provided the essential basis for
governmental decision-making concerning the details of each nuclear plan, in particular the
economics and the competiveness of nuclear. On this basis, the government established the
scale of each programme. PEON played a key role in particular in the launching of the
“Messmer Plan” in 1974. Roughly a half of the experts on the committee belonged to the
“grands corps”. These included representatives from ministries, Commissariat General du Plan,
research (CEA), and industry. The Commission has repeatedly been criticised for the opacity of
its decision-making (e.g. Dänzer-Kantof & Torres 2013, 23; Topçu 2010). The proposals of the
commission relied heavily upon competitiveness analysis conducted by EDF. The industry
ministry’s Direction du gaz, de l’électricité et du charbon (DIGEC) took over the tasks of
producing economic advice once PEON ceased to exist. DIGEC produced eight reports
between 1981 and 2004.

61

Parliament has been a relatively minor actor in decision-making on nuclear. However, DänzerKantof and Torres (2013, 25) argue that since the first parliamentary debate on nuclear in 1952,
similar debates did indeed take place at regular intervals, yet they always resulted in a
judgement in favour of nuclear. In recent years, parliamentary committees have produced
influential reports for instance on economics of nuclear (e.g., Commission 2014). The
parliamentary office for the evaluation of scientific and technological choices, OPECST, created
in 1983 and composed of 20 parliamentarians, has been influential especially in the opening up
of nuclear waste policy to a broader range of stakeholders and management options.
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Trade unions (notably CGT , CFDT , FO ) have been major actors, for instance in defending
the French gas-graphite technology during the “war of the systems” (see Event 1, section 3.2).
CGT has been consistently pro-nuclear, whereas the CFDT was openly hostile to the Messmer
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Plan and played an important role in the anti-nuclear movement of the late 1970s (e.g. Topçu
2010, 98). In the on-going controversy over the planned Hinkley Point C power station in the
UK, EDF’s trade unions have taken a position against the project, judging it too costly and risky
in view of the present state of EDF finances.
According to Blanchard (2010), the French media constituted, from the early 1970s, a major
forum for the anti-nuclear movement to spread its views. The left-wing newspaper, Libération,
was a pioneer in opposing nuclear during its first years of existence in the 1970s. More
generally, the Chernobyl ”cloud affair” (see Event 2, section 3.3) constituted a turning point in
spurring journalists to take distance from official government communication. Foreign media
gained greater visibility in the 1990s. Blanchard observed successive periods of varying
intensity and polarisation in the media coverage on nuclear: polarisation and high media
visibility in the mid-1970s, depolitisation and low visibility in the 1980s, then a new wave of
mediatisation in the late 1990s, followed again by a declining interest and ”pacification” of the
debate in the first decade of the 2000s.
Other industry actors
Cogema (Compagnie générale des matières nucléaires)


subsidiary of CEA, founded in 1976



supplier of uranium

Framatome


created in 1958, as a merger of Schneider, Merlin-Gerin and Westinghouse



main shareholder Creusot-Loire



key player during the implementation of the Messmer Plan, responsible for the
specifications, construction and assemblage of the various components, as well as
production of fuel from the uranium supplied by Cogema

Areva


created in 2002, as a merger of Framatome and Cogema, designed to become a national
champion with activities covering all stages of the nuclear cycle.

Alsthom
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designer and supplier of turbines and alternators

Empain-Schneider (since 1994, Schneider Electrique)


key subsidiaries Framatome and Creusot-Loire



constructed almost all of the nuclear islands

GCE-Alsthom-Atlantique


supplier of almost all of the “classical” or conventional nuclear islands

Péchiney-Ugine-Kuhlmann (Puk)


operated on the entire fuel cycle

Empain-Schneider


manufactured nuclear boilers

Compagnie générale d’électricité – CGE (1898-1991):


large electro-mechanical components (e.g. turbines, alternators)

Saint-Gobain Pont-à-Mousson

Actors in the area of nuclear waste management
Andra: created in 1979 as part of the Ministry of Energy, with the specific task of designing an
irreversible geological disposal system. Since the “Bataille Law” (1991), an industrial and
commercial agency, independent of the waste producers. Also responsible for the publication of
the national waste inventory; conception, exploitation, and surveillance of the waste storage
sites; coordination of R&D on geological disposal and interim storage; collection of waste from
the producers; cleaning up abandoned contaminated sites; and providing public information.
CNE: National evaluation commission, responsible for annual assessment of the progress in
R&D into radioactive waste management
CHN: Comité de Haut Niveau (the High-level committee), chaired by the Minister of Energy,
responsible for the advancement and monitoring of the local economic support measures
associated with the Underground Research Laboratory and Cigéo.
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Anti-nuclear organisations
ACDR: Association Contre le Danger Radiologique (Association against radiological dangers),
created in 1962 and transformed in 1966 into APRI (Association pour la protection contre les
rayonnements ionisants), Association for the protection against ionising radiation.
MCAA: Mouvement Contre l’Arme Atomique (Movement against the atomic weapons). Since
1968 MPDL (Mouvement pour le Désarmement, la Paix et la Liberté).
Friends of the Earth, France, created in 1971
CRILAN, created in 1980 to oppose nuclear projects in La Manche area
PMO (Pièces et Main d'Oeuvre), are opposed to "nécrotechnologies" (deadly technologies) and
to participatory/engagement approaches.
Réseau sortir du nucléaire: an anti-nuclear NGO network today having more than 800
member associations.
CEDRA: Collectif contre l'enfouissement des déchets radioactifs
EODRA: Élus de Lorraine et Champagne opposés à l'enfouissement des déchets radioactifs
(Elected representatives of the Regions of Lorraine and Champagne opposed to the geological
disposal of radioactive waste).

Nuclear safety organisations
SCSIN: Service central de sûreté des installations nucléaires, created in 1973, and transformed
in 1991 into Direction de la sûreté nucléaire (DSCIN).
DSIN: Direction de la sûreté des installations nucléaires
CSSN: Conseil supérieur de la sûreté nucléaire, created in 1973, and transformed in 1987 into
CSSIN (Conseil supérieur de la sûreté et de l’information nucléaire)
IPSN/IRSN: Institut de protection et de sûreté nucléaires, nuclear protection and safety
organisation created within CEA in 1976 (later transformed into IRSN)
Groupe permanent d’experts sur les déchets radioactifs: Permanent radioactive waste
expert group, created within DSIN in 1986
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SCPRI: Service central de protection contre les rayons ionisants, transformed in 1994 into OPRI
(Office de protection contre les rayonnements ionisants)
DGSNR: Governmental unit responsible for nuclear safety, Direction générale de la sûreté
nucléaire et de la radioprotection, created in 2002
IRSN: Institut nucléaire de radioprotection et de sûreté nucléaire, independent nuclear safety
and radioprotection expert organisation created in 2002
ASN: Agence de Sûreté Nucléaire, created in 2006 as a fully independent safety authority

Pro-nuclear organisations
SFEN: Société française pour l’énergie nucléaire (French society for nuclear energy), created in
1973.

Counter-expertise organisations
GSIEN: Groupement de Scientifiques pour l’Information sur l’Energie Nucléaire, created in
1975.
ACRO: Association pour le contrôle de la radioactivité à l’ouest, created after the Chernobyl
accident in 1986
CRIIRAD: Commission de recherche et d’information indépendantes sur la radioactivité,
created after the Chernobyl accident in 1986
NégaWatt: Seeks to promote energy sobriety and efficiency, founded in 2001
WISE-Paris, a counter-expertise organisation created in 1983, with the aim to provide
information and documentation on nuclear and energy issues.
Multistakeholder bodies
CSFN: Comité Sratégique de la Filière Nucléaire (Strategic committee for the nuclear sector),
under the double-chairmanship by the Minister of the Environment and Energy, and Minister of
Economic Recovery, includes a total of 80 members from the utilities, nuclear industry, trade
unions, the state, and Andra. No civil society organisations are represented.
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HCTISN: High Commission for Transparency and Information on Nuclear Security, organises
periodic consultations and debates on the topic of radioactive waste management.
CNDP: Commission nationale du débat public (National Commission on Public Debate), created
in 1995 and given the status of an independent administrative authority in 2002. At the request
of the developer, CNDP organises four-month mandatory public consultations on major
infrastructure projects and other topics considered of national interest. The CNDP does not
have any decision-making power, nor does it make recommendations.
CLI: Commission locale d’information (Local Information and Monitoring Committee); a
multistakeholder committee mandatory (since the Bataille Law 1991) in the neighbourhood of
each nuclear installation. The commissions have the mission is to inform the public on nuclear
activities and provide continuous monitoring of the impact of nuclear facilities.
CLIS: Comité local d'information et de suivi (Local Information and Oversight Committee). A
multistakeholder body set up in Bure in 1999 to inform the public, to enable dialogue between
stakeholders, and to monitor the activities of the underground research laboratory at Bure, and
the Cigéo project.
ANCCLI: l’Association Nationale des Comités et Commissions Locales d’Information (National
Association of Local Information Committees and Commissions) is a collection of CLIs. It hosts
a selection of information on its website, publishes white papers and organises campaigns on
various topics.

40

France - Short Country Report
January 2019

2. Showcase: Nuclear counter-expertise in France
The nuclear sector has been a forerunner in the development of institutions and organisations
of ‘counter-expertise’ in France. Two periods were particularly crucial in the development of
such ‘countervailing power’: the engagement of scientists in the anti-nuclear activism in the mid1970s, with the creation of GSIEN (Groupement des scientifiques pour l’information sur
l’énergie nucléaire) in November 1975, and the post-Chernobyl period, following the “Chernobyl
cloud affair” (see Event 2, section 3.3).

Emergence of “scientist-driven” counter-expertise in the 1970s
In the mid-1960s, nuclear physics absorbed more than 20% of the entire budget allocated to
fundamental research in France (Topçu 2006). The bulk of this research was conducted by the
some 900 researchers within the Institut National de Physique Nucléaire et de Physique des
Particules (IN2P3), created within the CNRS (Centre National de la Recherche Scientifique). A
smaller numbers of scientists worked on nuclear physics within the CEA, and at the nuclear
research centres of Saclay and Grenoble (ibid.).
A precursor to counter-expertise emerged from criticism within the scientist community, at the
initiative of a handful mathematicians and biologists (Topçu 2006). These included some
eminent biologists, notably Jean Rostand, Théodore Monod and Philippe Lebreton, the
oceanographer Jacques-Yves Cousteau, and the mathematicians A. Grothendieck, C.
Chevallet, P. Samuel and D. Guedj. These latter created in 1970 a group called Survivre (later
65

Survivre et Vivre).

In April 1972, the group caused a scandal by revealing that a large number

of barrels of radioactive waste stored at the Saclay research centre were cracked (ibid.).
In February 1975, a group of young scientists, most of whom nuclear physicists working for CEA
and CNRS, signed a declaration criticising the massive Messmer Plan, which they considered
as overambitious, and entailing a number of environmental and safety problems overlooked by
the ‘official’ nuclear experts. However, these experts did not call into question nuclear energy as
such. Within one week, the “Appeal of the 400” had been signed by 400 scientists, but three
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“Survive” and “Survive and Live”.
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months later, the number of signatories had reached 4,000. Most were physicists, but a wide
range of disciplines was represented, from economics to zoology, from biology to psychiatry.
Also about a hundred CEA physicists signed the Appeal, mostly those who profoundly
disagreed with the abandonment of the national graphite-gas technology, which had provoked
massive strikes at the end of 1969 (see Event 1, section 3.2) (Topçu 2006). This mobilisation
revealed a generational conflict, the younger generation being unwilling to follow their senior
colleagues in supporting the government’s ambitious nuclear programme. The majority of the
young scientists who engaged in this critique shared the anti-hierarchical or even libertarian
spirit of the May-68 movement. The Appeal also reflected a deep cleavage between the
institutional nuclear expertise on the one hand and the scientific community on the other (Soulié
2012).
The Appeal of the 400 led to the creation of GSIEN in December 1975. The organisation took
upon itself to critically examine official documents, and systematically monitor health impacts of
radioactivity from nuclear installations. Politically, the group was close to the moderate
‘responsible left’, and was inspired by the example of the American Union of Concerned
Scientists (Topçu 2006, 252-254). GSIEN had the ambition to provide “objective” information on
nuclear power, to counterbalance the official information they deemed biased (Topçu 2008,
230). It received significant support from many CEA and EDF researchers and engineers
belonging to the CFDT trade union (Topçu 2008, 230-231). Since June 1976, GSIEN continues
to publish four times a year La Gazette Nucléaire, a key outlet for anti-nuclear information in
France. GSIEN was among the first in France to tell about the consequences of the Three Mile
Island accident, in 1979.
Initially, GSIEN members refused to identify themselves as “specialists,” “experts,” or “counterexperts”, considering in particular the notion of counter-expert as excessively ideological.
Instead, they characterised themselves as citizens without specific competence on the nuclear
programme, but who were able to interpret scientific and technical documents, thanks to their
training and professional experience (Topçu 2008, 231). They sought to mediate between
official and antinuclear discourses, while remaining true to their identity as providers of
“objective” information, and neutral in relation to nuclear energy. GSIEN focused its critique
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against what they saw as the opacity, secrecy, lie, and propaganda surrounding nuclear. As
such, its activity was part of a broader movement of the political left in the early 1970s, which
denounced the lack of transparency of the French state on topics such as refugees, prisons,
health, and immigrant workers (Topçu 2010, 115).
For the government and the promoters of nuclear, the Appeal of the 400 constituted a shock, as
it broke the hitherto prevailing scientific and institutional consensus concerning nuclear energy.
It also received attention in national and international press. At the end of the 1970s, counterexpertise advanced with the creation of information bodies such as Local Information
Commissions and the Information Council on Nuclear Energy, CIEE.

66

As part of its

concessions to the anti-nuclear fraction of the political left, the new socialist government that
took power in 1981 helped to institutionalise counter-expertise by inviting critical scientists into
expert committees and government advisory bodies. These included the Castaing Commission
(1981-1984), set up to assess the radioactive waste management policy (Barthe 2006, 47-57;
Topçu 2008, 232). Also the first openings towards economic counter-expertise occurred
during this period: Dominique Finon, an economist critical of fast breeder reactors, was invited
to give his views on reprocessing at a conference co-organised by UNESCO and the energy
ministry (Barthe 2006, 51).
The institutionalisation of counter-expertise had ambiguous consequences. It fostered greater
plurality of views and types of expertise within official institutions, but by integrating part of the
criticism, it also helped to split up and weaken the anti-nuclear movement (Barthe 2006, 51-52).
This arguably also accelerated the disintegration of the movement of physicists critical of
nuclear power, while the established organisations had to respond to counter-expertise and
strengthen their competence. Topçu (2006) mentions four reasons for the declining influence of
GSIEN from the late 1970s onwards: the campaigns of delegitimisation by the established
expert organisations; inability or unwillingness of critics within GSIEN to adopt a firm opinion
against nuclear power; difficulty of combining the roles of scientist and dissenter; and the
practice of the Mitterrand governments to ‘domesticate’ criticism by institutionalising it.
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Chernobyl and the emergence of citizen-led counter-expertise
Immediately after the Chernobyl disaster in 1986, and following the criticism against the opacity
surrounding government’s communication on the accident, two associations were created in
regions with a high number of nuclear installations. ACRO (Association pour le contrôle de la
radioactivité à l’Ouest) in Normandy and CRIIRAD (Commission de recherche et d’information
indépendantes sur la radioactivité) in Rhône-Alpes in the Southeast of the country set up their
own independent laboratories for measuring radioactivity. This time, scientists were no longer in
the driving seat, but instead provided advice to the movements led by activists. ACRO and
CRIIRAD were not openly anti-nuclear, but sought to improve nuclear safety via continuous
surveillance. Subsequently, the Ministry of Health accredited the laboratories of ACRO and
CRIIRAD as organisations officially entitled to monitor radioactivity (Topçu 2006, 254-255).
Unlike the earlier “scientist-driven” counter-expertise represented by GSIEN (and to some
extent by the CFDT trade union), ACRO and CRIIRAD were created and led by “laypeople”
(e.g. teachers, nurses, doctors, pilots, farmers, and shopkeepers), while scientists (biologists
and physicists) and technicians (e.g. CEA employees) merely provided expert advice to the
laypeople (Topçu 2008, 235). The new organisations tried to bridge the gap between laypeople
and experts by producing “independent” expertise on radioactivity and its impacts (ibid.).
However, in the same way as GSIEN, both ACRO and CRIIRAD sought to safeguard their
credibility and remain “apolitical”, refusing to align themselves with any political party, activist
group, government body or industry (Topçu 2008, 236). Today, CRIIRAD has 15 employees
67

and more than 6,000 members.

In 2014, five employees and about thirty volunteers assured

68

the daily operation of ACRO.

CRIIRAD was important in keeping the Chernobyl controversy on the agenda during the first
years following the disaster. During the first seven years it carried out analyses in 165
communes. Assisted by the geologist André Paris, it drew up a map showing the contamination
from Chernobyl in France, as an alternative to the SCPRI map from 1986 (see Event 2, section
3.3), which still remained the reference in official communication (Topçu 2008, 238). The
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CRIIRAD map, published in 2001, showed levels of contamination by Caesium 137 vastly in
excess of those announced by the government in May 1986 – up to 800-fold in the AlsaceLorraine region (ibid.). As a result, the French thyroid patient association lodged a complaint
against the handling of the Chernobyl accident (see Event 2, section 3.3). CRIIRAD also
contested

the SCPRI methodologies

and procedures

of

measuring,

analysing and

communicating radioactivity (ibid., 240).
Unlike its German counterparts (e.g. the Öko-Institut, Gruppe Ökologie: Institut für ökologische
Forschung und Bildung, and Umwelt-Institut Munchen – all established during the same period
from the late 1970s and late 1980s), ACRO and CRIIRAD have not embarked on the promoting
alternative energy and participating in national nuclear debates, but have confined themselves
to technical analysis of health and safety risks of nuclear (Jacquiot 2007; Topçu 2008, 241).
Yet, CRIIRAD has expressed sharp criticism especially against what they characterise as a
“vast conspiracy of silence” surrounding the nuclear sector in France (Rivasi and Crié 1998).

Nuclear waste management policy: a laboratory of experimentation in pluralist
expertise
Since the stalemate and crisis in radioactive waste management policy in 1990, this policy area
became site of experimentation in the development of “pluralist expertise” and more open,
participatory, management approaches (see Event 5, section 3.6). The opening was
underpinned by the Bataille Law of 1991, while the EU legislation on public participation and
access to information, together with international cooperation (e.g. with the OECD Nuclear
Energy Agency), opened greater opportunities for counter-expertise and pluralist expertise.

The “leukaemia affair” and GRNC
A further milestone was the setting up of an independent and pluralist expert group, Groupe de
Radioécologie Nord Cotentin (GRNC), to examine the claims that child leukaemia had
increased in the surroundings of the La Hague reprocessing and waste storage site. The “affair”
started by two studies, published in 1995 and 1997, showing increased frequency of leukaemia
among children living near the site between 1972 and 1996. The studies generated significant
local concern and debate. The government entrusted GRNC with the task of assessing the risk
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from radioactive releases from the various nuclear installations in the Nord Cotentin area. The
group was also to verify the findings of the 1997 study.
Establishment of the GRNC generated great hopes within the NGO community (Topçu 2010,
360), and was a remarkable event for a number of reasons. First, it was the first to bring
together a variety of involved parties: the nuclear industry, institutionalised official expert
organisations, ‘counter-experts’ from local and national NGOs (e.g. ACRO, CRIIRAD and
GSIEN), and foreign experts (Gadbois et al. 2007; Miserey 2007, 108). Second, GRNC was an
ad hoc group set up for a defined 10-year period, jointly governed by the ministries of health
and the environment. Third, it had the double mandate of national-level cooperation and locallevel analysis of the impacts of radioactivity (Sugier 2007, 115). GRNC may also have helped
reduce the reluctance of powerful local actors towards increased transparency and sharing of
decision-making power, especially given that GRNC in its conclusions could not establish
causality between radiation and the leukaemia cases.
While a major step forward towards greater transparency and pluralist expertise, GRNC
nevertheless had a mandate limited only to assessing the impact of nuclear installations,
excluding questions concerning the orientations of nuclear policy. For instance, issues such as
the extent of AREVA’s compliance with its commitment reduce waste generation, as stipulated
under the OSPAR Convention, falls outside the remit of the GRNC (Sugier 2007).

Counter-expertise today
Other counter-expertise organisations today include NGOs such as Global Chance, WISE
Paris, NégaWatt, Réseau Sortir du nucléaire, Greenpeace, and Friends of the Earth. Two
observations about the history and the present of counter-expertise are in order. First, counterexpertise institutions have emerged in reaction to crises, and have had to struggle for public
recognition. Second, the status of independent expert organisations in the French society in
general, and in the nuclear sector in particular, is still unstable, and their independence from the
state institutions is constantly called into question. Many NGOs, in turn, contest the legitimacy of
‘pluralist expertise’ itself (Topçu 2010, 396). Some have indeed raised concern because of the
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apparent reluctance of in particular younger academics to engage in this type of activity.

69

However, the demand for counter-expertise may also have declined simply because the safety
authorities (ASN in particular) have gained independence and sharpened their critique towards
the nuclear industry (e.g. concerning the EPR reactor, and the faults recently detected in the
French nuclear reactors). The CNDP debates have highlighted the difficulties of creating in
France a true space for democratic discussion on energy choices. Topçu (2006, 255) argues
that counter-expertise may risk becoming a “co-manager” of nuclear risks or remain completely
marginalised. Access to public debate remains difficult for those without technical training in the
nuclear area, as problem framings are dictated by the established players (Gilbert and
Bourdeaux 2006, 55-56). Moreover, criticism from outsiders can meet with hostile attitudes from
both elected officials and citizens in communities with nuclear installations.
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France is often considered, both within the country and abroad, as a latecomer in the domain of
openness of decision-making and public access to information. Miserey (2007) argues that true
freedom of information legislation still awaits being introduced in France, and that the existing
information is often difficult for the public to understand. Despite advances (e.g. the 1978 Act on
improving public access to information), the stipulations concerning “defence secrecy” still
greatly limit free access to information (e.g., Cherief 2014). The law on transparency in nuclear
matters (2006) helps local information bodies (e.g. ANCCLI and the CLIS at Bure) render
information more accessible to the public, but these organisations have limited resources.
Counter-expertise first developed in the area of risk and safety, and gradually earned a more
legitimate role in safety control, especially in response to the opacity revealed by the “Chernobyl
cloud affair” (see event 2, section 3.3; and Foasso 2003). Since its creation as an independent
safety authority in 2006, ASN has sought to safeguard its legitimacy and demonstrate its
independence of industry and the government. The increasingly critical stand of ASN towards
the nuclear industry may have reduced the power and the visibility of counter-expertise.
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Personal communication, Marie-Angèle Hermitte, 18 June 2014.
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This was experienced, for instance, by an ethnologist studying the public perceptions concerning nuclear power in the

region of Nord-Cotentin. Her book and a TV documentary got a very hostile reception in Nord-Cotentin, and the
researcher had to discontinue further research in the area. (Personal communication, Françoise Zonabend, 23 Oct
2008).
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Meanwhile, the National Court of Auditors (Cour des Comptes) has become a key actor
conducting economic counter-expertise. With the persistent economic and financial problems
faced by the French nuclear industry, and the increasing transparency in matters relating to
safety, economics appears today as a new “frontier” for the development of counter-expertise in
the French nuclear sector.
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3. Events
3.1. Critical view to the selection process of the five events
The main criteria for the selection of the five events presented in this report were the
importance of the event for the subsequent development of the French nuclear sector (priority
given to events that have constituted turning points in French nuclear history), the public
attention received by the event, and the availability of information – notably research
conducted by social scientists. In temporal terms, the events cover the period from the phases
that laid the basis for the launching of the massive nuclear power programme (from the mid60s) to the present day. The post-war years were not addressed explicitly (except indirectly,
as part of the history of the Superphénix fast breeder reactor), partly because this period is
relatively well covered in the long historical narrative, and partly because of the exceptional
size and societal importance of the nuclear programme launched in 1974. The events also
describe the continuous efforts of the traditionally highly secretive and closed French nuclear
sector to gradually move towards greater openness, and the reasons to such attempts.
The “war of the systems” in the late 1960s decisively shaped relationships between the key
players – notably the CEA and the EDF – but also triggered the learning, capacity building,
and reorganisation necessary for the launching of for the massive nuclear programme of the
1970s. The engagement of the society in this technology choice took place mainly through the
influential labour unions and the media.
The “Chernobyl cloud affair” shook the public trust in the nuclear establishment in France, and
gave impetus to the development and institutionalisation of counter-expertise in the area of
nuclear power in the country. As shown in the previous section (showcase, section 2),
counter-expertise, which first developed in the 1970s, can indeed be seen as a defining
feature in the subsequent interaction between the nuclear sector and the society. As such, the
Chernobyl cloud affair triggered a counter-reaction to the exceptional strength and selfsufficiency of the French nuclear establishment. Finally, the societal repercussions of
Chernobyl were greater in France than in many other European countries, and left permanent
marks in the French self-perceptions (e.g. Kalmbach 2015).
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The sudden decision by the Socialist-Green government in 1997 to definitely close down of
the Superphénix industrial prototype fast breeder reactor was a traumatic experience for many
engineers and other actors involved in the development of this technology, seen by many
nuclear engineers until the late 1970s as the logical culmination point of any serious civilian
nuclear programme, and a promise of an exhaustible source of affordable electricity. The
closure of Superphénix put at least temporarily an end to the ‘fast breeder dream’, but also
brought down one more pillar of the French national nuclear technology development. The
event furthermore highlights the close interaction between politics and the nuclear sector: the
immediate reason for the shutdown was the entry of the Green party into the government, and
the defenders of Superphénix frequently denounce the decision as “purely political”.
The three national consultations concerning the construction of an EPR plant in Flamanville
(Normandy) and the national radioactive waste management policy in 2005-2006 constituted a
milestone in the opening up of the French nuclear policy to the civil society. The National
Commission on Public Debate (CNDP), responsible for the organisation of these debates, is
as such a characteristically French institution created to improve public engagement in
planning and decision-making on significant technological projects. The nuclear debates were
at the same time a “trial of strength” for CNDP, and a first-of-its kind attempt at true public
involvement in nuclear policy.
As in many other countries, radioactive waste management has in France been a policy area
at the forefront of developing more inclusive and dialogical processes of planning and
decision-making. And as elsewhere, this openness has to a large extent emerged in response
to local opposition against site investigations – conducted by the national radioactive waste
management agency, Andra. In France, the concept of reversibility of the waste management
solution – defined as both technical retrievability of waste and the reversibility of the decisionmaking processes – has constituted a key element in this evolution towards greater
transparency and inclusiveness. However, such ‘opening up’ remains unavoidably incomplete.
Despite the advancement of openness, the French waste management policy still remains
very much an affair of the state, with highly unequal relationships between the citizens and the
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powerful public and semi-public actors. Reversibility persists as a key element in disputes over
the high-level radioactive waste management policy in France.

3.2. Event 1: The "war of the systems" in the 1960s
(resulting in the choice of American PWR reactor
technology)
Summary and context
The 1960s was marked by the so-called “war of the systems” – a competition between two
technological solutions:

the American pressurised-water reactors (PWRs), using enriched

uranium, and the French gas-graphite reactors, which operated on natural uranium. The
outcome of this “war” – and the process leading to it – had profound and lasting impacts on
French nuclear sector, including a complete reorganisation of the landscape of key actors in the
sector – CEA, EDF, the supplier industry, and public administration. At the end of the 1960s,
France opted for the American PWRs, deemed as a tried-and-tested option, and therefore
quicker and more economical response to the continuing growth in electricity demand.
Dänzer-Kantoff & Torres (2013, 85) have described the continuity in the French civil nuclear
programme in the 1960s as result of a “surprising confluence of circumstances” at the beginning
of the Fifth Republic inaugurated by de Gaulle in 1958. They highlight four factors: 1) an
ambitious policy in favour of national sovereignty, 2) the desire to construct an independent
“strike force”, i.e. atomic bomb, 3) the period of fast economic development fuelling growing
energy needs, and 4) the ambition to foster the “greatness” of the country – both within and
outside of France. In particular, the expectation of a continued rapid economic growth
strengthened the importance of cost and economic efficiency as key criteria in technology
choices, and thereby helped PWRs to win the “war of the systems”.
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Key milestones
In 1960, EDF obtained an authorisation to construct, together with the Belgians, a reactor
(Chooz) close to the border with Belgium. EDF saw the reactor project (1962-67) as an
alternative to the gas-graphite reactors, but also as an opportunity of learning-by-doing, as the
first reactor of more than 300 MW it built without CEA (Dänzer-Kantof & Torres 2013, 130-138).
Active lobbying, since 1965, by the American General Electric and Westinghouse, “based on
extremely optimistic capital cost estimates” (Hecht 2009, 274), convinced EDF engineers of the
virtues of the PWR technology. In March 1966, the director general of EDF, André Decelle,
addressed a letter to the head of CEA, advocating the adoption of PWR technology under
American licence (Dänzer-Kantof & Torres 2013, 147). The “war of the systems” was thus
launched. Superficially a “war” between CEA and EDF, the dispute divided both organisations
into opposing camps (ibid.).
In May 1966, a joint commission was set up to resolve the dispute, under the leadership of
CEA’s Jules Horowitz and EDF’s Jean Cabanius. The commission was to compare the
performance of two reactors of identical (over 500 MW) capacity: the gas-graphite reactor at
Saint-Laurent-des-Eaux and the Oyster Creek boiling water reactor in New Jersey. The work
proved highly conflictual, the two directors failed to arrive at a joint conclusion, and the conflicts
were widely reported in the press (Dänzer-Kantof & Torres 2013, 148-150; Hecht 2009, 275).
In 1967, the government authorised the construction of another French-Belgian PWR reactor, in
Tilhange – the first entirely designed and built by a French-Belgian consortium (Framatome as
the main French actor), under the American licence. The project laid the bases for a future
French nuclear programme, for the Frenchification of the PWR technology (Dänzer-Kantof &
Torres 2013, 169-174).
The entry into operation of a uranium enrichment plant in Pierrelatte, in 1967 further
favoured PWRs. Along the lines of the dominant post-war-of-the-systems discourse (Hecht
2009), Boiteux and Boulin (in Dänzer-Kantof & Torres 2013, 10), argue that the technology
choice thus lost its political and military dimension, and became purely economic. In her
‘technopolitical’ analysis, Hecht (2009) rejects this interpretation as reductionist.
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The unofficial decision in favour of the PWR came on 16 October 1969 from Marcel Boiteux,
the then General Director of EDF. On visit at the Saint-Laurent-des-Eaux plant, Boiteux
declared the gas-graphite reactor would be the last of its kind to be built in France. On the
following day, the plant went to partial meltdown, in one of the most serious accidents of nuclear
industry until then, and helped to foster positive opinions on the light-water reactors (Hecht
2009, 309). President Pompidou confirmed the choice of the PWR on 13 November 1969 in a
limited interministerial meeting of the Council of State. EDF hence effectively replaced CEA as
71

the uncontested leader of the French nuclear sector.

Partly to avoid being in complete

contradiction with the policy of his prestigious predecessor, only five months after taking office
Pompidou made concessions to the supporters of the “national” technology, e.g. allowing CEA
to continue its R&D on natural-uranium reactors (Dänzer-Kantof & Torres 2013, 188-190).
In November 1969, strikes broke out at the sites of Marcoule and Saclay, while in Paris,
workers, technicians, scientists, and engineers protested against the decision to end the gasgraphite programme. The demonstrators denounced the alleged loss of independence that the
abandonment of gas-graphite technology would mean for the French nuclear sector, the claim
that gas-graphite reactors would be uncompetitive, the use of economic profitability as the sole
criterion, and the lack of adequate consultation of employee representatives (Hecht 2009, 301).
They also warned against the threat of an American industrial take-over (ibid.). On November
14, CEA leadership conceded to reemploying the cleaning ladies whose laying-off had
ultimately triggered protests, yet demonstrations continued across the country (ibid., 303-304).
Significance and (symbolic) meanings of the war of the systems – then and today
The war of the systems was already seen as highly significant in the 1960s. The choice was a
traumatic experience for the CEA and EDF teams developing the gas-graphite technology, but
also for those opposing “American imperialism” and dependence on American technology. This
was reflected especially in the left-wing media reporting (e.g. Hecht 2009, 297-299). The trauma
was gradually and in part overcome, as the memory of a failed French gas-graphite technology
was turned into a story of a successful Frenchification of the PWR technology. This
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Frenchification was the result of a joint effort of technology adaptation and adoption by
previously rival groups of actors. In the words of Hecht (2009, 271-272), the war of the systems
was “transformed over the years from the story of the demise of the gas-graphite program to
that of the birth of the pressurized-water program”. In this success story, foreign technology was
“nationalised”, and technological dependence was turned into independence. By the mid-1970s,
EDF had become a major international player and technology exporter, largely thanks to the
capacity building generated in the process (Dänzer-Kantof & Torres 2013, 12). The national
narrative of ‘Frenchification’ resembles the Finnish nuclear engineers’ pride in their work to
adapt the Russian technology and upgrading it to the Finnish standards. The development of
PWRs gave a major stimulus for the development of R&D capacities at both CEA and EDF.
The victory of the light-water reactors profoundly rearranged industrial and institutional
relationships, with major consequences for reactor designers, builders, and workers, who had to
adapt to the new requirements (Hecht 2009, 319-320). Changes in work and safety guidelines
also affected the gas-graphite reactors (ibid.). By settling the conflicts between the key players,
the end of the “war” rendered possible the massive Messmer Plan in 1974.
In the communities hosting gas-graphite reactors, the war of the systems had diverse
consequences. Hecht (2009, 306-309) mentions positive side effects. The mobilisation in 1969
against the abandonment of gas-graphite technology in the CEA-operated Marcoule site helped
to identify a common enemy (abandonment of the gas-graphite technology) and thereby to
reconcile two parts of the local community: the “original” inhabitants and the newcomers brought
by the nuclear projects. In Chinon, where the plant was operated by EDF, no similar changes
took place, since jobs were not in danger, thanks to the company’s labour statutes.
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For the

workers, engineers and managers at Saint-Laurent, the post-accident site clean-up following the
accident in October 1969 was useful therapy, but also an occasion to demonstrate their skills
and restore the reputation of the industry (Hecht 2009, 312-314).
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Furthermore, the Chinon gas-graphite reactors were expected to continue operating for some time into the future, and

it was deemed likely that light-water reactors would be constructed at Chinon (Hecht 2009, 306-309).
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Actors
Firms and companies
CEA: the developer and main promoter of the national gas-graphite technology. Yet, there were
‘warring’ fractions within CEA: Jules Horowitz and his team (at the “direction des Piles”)
vigorously advocated the gas-graphite reactors, whereas Claude Fréjacques and his team –
responsible for the Pierrelatte enrichment plant – favoured the enriched-uranium route, because
mastering the technology to a high degree of enrichment would make it easily possible to enrich
to 3% - needed for PWR reactors (Dänzer-Kantof & Torres 2013, 147).
EDF: the main promoter of PWR technology in France. Also EDF was internally split. Some at
the Direction de l’Equipment, and those who had constructed the gas-graphite reactors at
Chinon (Jean-Pierre Roux and Georges Lamiral, in particular), and expecting to build the StLaurent plant, favoured the national technology. The Director-General André Decelle and
Director of Equipment, Jean Cabanius, defended PWRs, for technical, industrial and economic
reasons, but also as a means for EDF to escape CEA’s tutelage (Dänzer-Kantof & Torres 2013,
148).
Westinghouse and General Electric: the developer and the main promoter of the PWRs.
Actively lobbied for PWRs especially towards the EDF engineers.
Belgian companies, EDF’s partners in the Chooz and Tilhange light-water reactor projects.
E.g. the Bureau d’Etudes Nucléaires, founded in 1956, sought French and Dutch collaborators
to share the cost of technology transfer from the US (Dänzer-Kantof & Torres 2013, 82).
Sources vary in their judgement of the importance of interpersonal relations and personal
characteristics of key protagonists. Georges Lamiral (1988), engineer at the EDF, rather
favourable to the gas-graphite technology (Dänzer-Kantof & Torres 2013, 148), stresses such
factors. Leadership change at EDF arguably had a major impact: the Director-General André
Decelle resigned in 1967, having failed to persuade the government about the virtues of PWRs.
His successor, Marcel Boiteux, was a keen defender of PWRs, and continued Decelle’s efforts.
Government reshuffle in July 1968 speeded up the adoption of PWRs (Foasso 2003, chapter 8).
Public institutions, political actors, interest groups and the media
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The French government arbitrated between the various interests. Key actors included the
President (de Gaulle with his agenda of national independence, and his successor, Georges
Pompidou, more open to international collaboration), and the ministers responsible for energy
and research. The Commission PEON (Commission pour la Production d'Electricité d'Origine
Nucléaire) gained an increasingly significant role in French nuclear policy during the war of the
systems. Together with the Commissariat Général du Plan, it provided key advice for
government decisions on nuclear energy. PEON largely relied on analysis conducted by EDF
and the industry ministry’s directorate for gas, electricity and coal (Foasso 2003, chapter 8).
One of the most influential ministers was Gaston Palewski – the first minister in charge of
scientific research and spatial and atomic issues (Dec-62 to Feb-65). Palewski had a
background in military nuclear, but became a major defender of gas-graphite technology. Also
the PEON commission was created under his brief ministership (responsible for atomic,
Saharan and defense affairs). He persuaded Franco to buy a gas-graphite reactor from France,
built in Vandellós, Spain, and sought to convince the then Prime Minister, Georges Pompidou,
of the virtues of gas-graphite reactors (Dänzer-Kantof & Torres 2013, 113). Maurice Schumann,
minister responsible for research and nuclear in 1967-68, was a strong defender of gas-graphite
technology. According to PWR supporters, he was illinformed about the international market
situation, but persuaded de Gaulle of the need retain the national technology (Hecht 2009, 286).
The President held the ultimate decision-making power. During the reign of de Gaulle, a choice
of PWRs would have been difficult. It is unclear how much of de Gaulle’s opposition stemmed
from his overall policy of French independence: some authors claim that he was merely illadvised, by key advisers that were staunch supporters of the national technology. Georges
Pompidou’s succession to the presidency facilitated the victory of the light-water reactor
technology.
The Belgian government also had a role, as its collaboration was important in the setting up of
the French-Belgian consortia to build the first PWR reactors (Chooz & Tilhange).
The war of the systems also opposed different sections of the “grands corps” – the
polytechnics from different elite engineering schools, which have for decades dominated French
energy policy. Pringle and Spigelman (1982, 234) evoke the “150 years of institutional rivalry”
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between the CEA and EDF engineers: the former came mostly from the “corps des Mines”,
and the latter dominantly from the corps des Ponts et Chaussées.
Labour unions were vital players in the “war”. Those closest to the Communist Party (esp.
CGT) were highly critical of the PWR technology. The Communists denounced the lay-offs
triggered by the abandonment of the national technology,
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and the ‘American imperialism’,

which the PWRs represented. In the aftermath of the 1968 student and workers’ revolt, after the
announcement of mass redundancies at the CEA, the abandonment of the national technology
triggered strikes by CEA personnel in the latter half of 1969.
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Advocates of the gas-graphite

technology included labour unions and rank-and-file engineers at both CEA and EDF, who had
devoted their entire professional life to this technology (Hecht 2009, 287).
The political parties were internally divided on the issue, but the left-wing parties (especially
the Communist PCF) were clearly in favour of the national gas-graphite technology.
The press was also divided. The first reactions to the rumours, in 1966, about the impending
abandonment of the national technology, were characterised by dismay. The left-wing press
(L’Humanité) decried it as a capitulation in the face of American imperialism (Dänzer-Kantof &
Torres 2013, 167). Le Monde journalist Nicolas Vichney, who had been critical of gas-graphite
technology throughout the “war”, was “jubilant” (Hecht 2009, 298) at seeing his own predictions
come true (Dänzer-Kantof & Torres 2013, 167). Dänzer-Kantoff & Torres (2013, 181-182) argue
that at the end of the 1960s, the French nuclear policy was in disarray, as reflected in media
reporting about a country without nuclear policy, having given up the national technology
without identifying a substitute. Nuclear advocates, the public and the media widely perceived
the abandonment of the national technology as great waste of resources (ibid.).

Discourses and behaviours
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The conflict played out mostly in the politico-administrative decision-making structures, and
divided political groups from within. The two philosophies underpinning the national and
American technology choices also divided the political leadership: de Gaulle defended the gasgraphite technology for reasons of national independence, whereas high echelons in financial
and industrial administration adhered to an American-style modernity, and considered CEA as
uncontrollable and excessively spendthrift (Foasso 2003, chapter 8).

Main arguments and their framing: technology, economics and politics
The “war of the systems” was ultimately also a choice between two paradigms. Choosing the
gas-graphite technology would mean the continuation on an autonomous, “national” line of
production, which would combine civilian and military objectives, whereas opting for PWRs
would imply relying on imported, purely civilian technology, based on the most largely used,
reliable and cost-competitive technology of the time. The dispute also juxtaposed arguments
stressing national technological excellence and those prioritising inexpensive electricity
generation for the greatest number of citizens (Foasso 2003; Hecht 2009).
Since 1966, EDF was increasingly attracted by the economic performance of the American
PWR technology, and sought to separate technology from politics in its argumentation: for EDF,
PWRs made “economic good sense” (Hecht 2009, 285). Poor operating experience from gasgraphite reactors in the UK and Germany – and the fact that these reactors had not been
exported almost anywhere – added to the resolve of EDF in favour of PWRs (Dänzer-Kantof &
Torres 2013). The gas-graphite advocates, by contrast, avoided a clear-cut separation between
technology and politics. For them, economics alone should not decide; the national plutoniumproduction capacity should be retained, and France should capitalise on the time, money and
knowledge already invested in the gas-graphite technology (Hecht 2009, 283).
Both sides referred to national interest: for the defenders of the gas-graphite technology,
national interests meant technological independence, whereas the PWR camp framed the issue
in terms of international interdependence: national interest would best be served by setting up
national consortia to “Frenchify” and then export the PWR technology (Hecht 2009, 284).
In this context of warring systems, the fast breeder technology provided a uniting theme, as

59

France - Short Country Report
January 2019

both sides defended the breeders as an incarnation of French greatness. As a technology that
primarily only existed on paper (a prototype, CEA’s Rapsodie, existed) was flexible enough to
cater to various technopolitical visions and scenarios (Hecht 2009, 291-294).
In 1969, in his famous speech marking the end of gas-graphite reactors, Marcel Boiteux justified
his preference for PWRs by the demands of the international market: while light-water
technology was not more proven and reliable than the gas-graphite reactors, about ten times
more light-water than gas-graphite reactors were either under construction or ordered (80,000
MW and 8,000 MW, respectively). Continuing to develop a technology for which the rest of the
world has no interest (except the UK, which was producing its own reactors) would hence not
make sense. To survive and prosper, the French nuclear industry would need to master the
technology dominant worldwide (Foasso 2003, chapter 8; Dänzer-Kantoff & Torres 2013, 167).
The arguments were therefore largely framed in terms of economics. The large uncertainty in
the calculations (e.g. on the fluctuation of market prices, in the context of low fuel prices in the
late 1960s) prevented clear-cut decisions on purely economic cost basis. Yet, the key dispute
concerned the context for assessing economic viability: within the European Common Market,
as argued by PWR advocates, or in terms of French economic independence in a national
frame, as the gas-graphite camp wanted (Hecht 2009, 290). To salvage the gas-graphite
technology, the labour unions prepared a report to counter the claims of government economic
expertise, arguing that economics should not constitute the only basis for decisions, and that
four reasons made the comparison between the American and French reactors irrelevant
(Hecht 2009, 304-305):


The amortisation period in the US was 30 years, but only 20 years in France



The average capacity factor used for the US reactors was 7,500 hours per year per
reactor, but only 6,800 in France



The price comparisons between nuclear and conventional generation technologies were
based on different parameters and principles in the two countries



If France were to adopt similar pollution-prevention measures as the Americans, the
price of kWh from conventional fuel would increase and make nuclear more profitable

They also denounced the government’s lack of research policy and industrial policy, and called
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on the government to organise the national industry so as to prevent domination by
Westinghouse (Hecht 2009, 294-296).
According to Hecht (2009, 293-294), the PWR advocates employed a combination of three
“technopolitical strategies”: managing technological and economic uncertainty, by quantifying
them and pronouncing on their relevance and function; defining the context for future nuclear
development, notably by renegotiating the meaning of ‘national independence’; and constructing
a new logic in which PWRs would contribute to French radiance.
Summing up, the war of the systems entailed confrontation between various framings of the key
topics in the dispute: national independence vs. international interdependence; light-water
reactors as an instrument of American imperialism or the path to French radiance through
exports; or again, the gas-graphite technology as the eternal guarantee of national
independence or as a route to technological and economic obsolescence (Hecht 2009, 320).
Hecht summarises the strategies of the two sides of the dispute as follows:


the relevant context for technology development: the nation or the international market?



the significance of uncertainties in comparisons between the technologies: each side
claimed that the uncertainties favoured their preferred option



the relative weight of technological, economic and political factors in technology choice

Hecht (2009, 320-322) argues that the victory of the light-water technology was also a victory
of argumentation that measured technological success in purely economic terms, and
redefined EDF’s “public service” mission as “support of private industry efforts to become
profitable in international markets”. Quantitative and economic reasoning gained prominence:
the light-water reactor system came to be defined as the “economic” system, while gasgraphite was now described as the “political” system. The connection between gas-graphite
reactors and French identity was broken, as the very “Frenchness” of this technology came
under attack. Critics now pointed out that gas-graphite technology was partly copied from the
British (Magnox reactors), contained imported elements, and entailed risks, as shown, e.g., by
the Windscale fire in 1957.
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Event 1

The war of the systems

Who was involved?

CEA, EDF, Government, Presidents de Gaulle & Pompidou, PEON
Commission, Commissariat Général du Plan

When and where did it
take place?

From early 1960s until 1969 (with repercussions lasting far longer)

What type of process
was it? How did this
change over time?

Communication in general; consultation among the involved
“insiders” (industry, research and governamental actors). The “war”
was an affair for the inner circle of French “nucleocracy”, rather than
a question of relationships between industry, government and the
public.
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3.3. Event 2: The "Chernobyl cloud affair" and its impact on
public trust in government and industry
Unlike in most other European countries, in France, the radioactive ‘cloud’ from the Chernobyl
accident did not lead the government to undertake any protective measures. According to
French nuclear experts, there was no reason to worry. The government stressed in their press
releases the absurdity of the exaggerated measures undertaken in other countries (Kalmbach
2015). Time and again, from the first information bulletin released by the radiation safety
authority, SCPRI (Service central de protection contre les rayonnements ionisants), on 29
April

75

until a milestone TV debate revealing the cover-up on 10

th

th

May 1986, the authorities

sought to reassure the public, denying or belittling the extent of radioactive contamination in
France. After the accident, France was the only European country not to transmit to the World
Health Organisation (WHO) the detailed results of studies measuring the radioactivity levels
observed in the country, but merely declared that the levels were low (Topçu 2013, 138). SCPRI
was the first European expert organisation outside of Sweden to be informed about the fallout
(Topçu 2013, 139), yet it did not release any quantitative information during the first week
following the accident.
th

On the TV evening news on 30 April, the meteorologist Brigitte Simonetta made a statement
that was to remain in the French collective memory. She explained that the weather conditions
were predicted to remain favourable enough to block the eventual arrival of a radioactive cloud
for the subsequent three days (until 2

nd

May). To illustrate this alleged protective shield, the

meteorologist showed a map displaying a traffic sign “Stop!” on the French-German border.
st

From 1 May onwards, the authorities repeatedly referred to this image of a cloud that stopped
at the border by a weather front, “like a Resistance fighter defending France against the Nazi
invasion” – an analogy evoked by a nuclear specialist at the time (Topçu 2013, 138). The
st

situation was aggravated by the fact that the accident occurred just before a long weekend (1
75

The first information bulletin released by SCPRI on the issue states: “no significant increase in radioactivity has been

detected”. SCPRI admitted that the fallout had reached France, but claimed that levels would need to be ten or a
hundred thousand times higher to pose a significant threat to public health (Topçu 2013, 138).
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May fell on a Thursday). The ministries and the media were understaffed, samples taken in
various parts of the country to measure radioactivity took a long time to reach the capital, and to
top it all, Prime Minister Chirac and President Mitterrand were in Tokyo, at a summit of Western
heads of state.
th

On 9 May, the first protection measures were taken: restrictions on food imports from Eastern
th

Europe (Topçu 2013, 139). The true turning point came a day later, 10 May, in a TV debate
between Pierre Pellerin, then head of the SCPRI, and a GSIEN physicist, Monique Sené.
76

Pellerin was unaware that Sené would be on the programme.

Direct on TV, Pellerin was

compelled to display several maps with figures of air-borne radioactivity in France, showing
elevated levels especially the South and the East of the country, while the equally affected
Corsica was not shown. Pellerin had to admit that, at places, contamination reached 400 times
the ordinary levels (Topçu 2013, 150-151).
Following this TV debate, the tone of press coverage changed completely, the media widely
denouncing a “state lie”, and referring – with irony – to the image of the “Chernobyl cloud”.
Despite the increasingly critical media reporting, the authorities continued their discourse
designed to reassure the public. Pellerin, in turn, became the incarnation of the “state lie”. The
“Chernobyl cloud” quickly turned into a symbol of the alleged opacity and secrecy prevailing in
the French nuclear sector. In reality, neither Pellerin nor the SCPRI explicitly claimed that the
cloud had stopped at the border. However, the meteorological maps that the authorities used in
order to reassure people left their mark in the public consciousness, but also in the minds of
leading politicians, who used this image in their communication during the two weeks following
the accident (Topçu 2013, 138). What Pellerin did affirm was that “the level of fallout in France
does not require measures to protect public health”

77

– a message widely relayed by public

authorities at the time (Dänzer-Kantof & Torres 2013, 459). Hesitations by the public authorities,
contradictions between their successive declarations, lack of coherence between the measures
undertaken in France and abroad, lack of transparency, and the denial falsely attributed to

76

The programme series titled “Droit de réponse” (“The right of response”).

77

‘Le niveau des retombées sur la France ne nécessite pas de contre-mesures sanitaires.”
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Pellerin triggered in the public opinion a feeling of lie and deceit (Dänzer-Kantof and Torres
(2013, 459).
st

By coincidence, two events came to accentuate the feeling of mistrust. On 21 May, the satiric
weekly newspaper, “Le Canard enchaîné”, revealed, thanks to a leaked IPSN

78

report, that a

grave incident at the Bugey plant two years earlier had been concealed. Also in May 1986, the
media widely reported on events leading to the exposure of five workers to radiation at the La
Hague facility. Intense controversy also followed media speculations on catastrophe scenarios
at the Nogent-sur-Seine plant near Paris, then at the final stages of construction (Topçu 2013,
152-153).
Actors and behaviours: Communication on Chernobyl during the weeks following the
catastrophe
As the leading state radioprotection service at the time, SCPRI (the Service central de
protection contre les rayonnements ionisants), and especially its long-time director,
Professor Pierre Pellerin, came to hold a nearly monopoly position in communicating on the
consequences of the catastrophe in France. SCPRI also undertook the vast majority of the
measurements at its 130 measuring stations. SCPRI in general and Pierre Pellerin in particular
became a scapegoat and the incarnation of the “state failure”.
th

From 28 April onwards, measurements were also conducted at the different sites owned by
CEA, EDF, and around Cogema’s reprocessing plant at La Hague. The personnel at these
sites were aware of the greatly elevated radiation levels, yet neither CEA nor EDF released any
of the measurement results (Topçu 2013, 143-144).
The politico-administrative sphere, from ministerial spokespersons to local and regional
officials, remained equally quiet about the Chernobyl cloud, and delegated the issue to SCPRI.
The responsible ministers gave their first press conferences on the subject almost ten days
th

after the event, and their message was invariably reassuring. On 6 May, the health minister,
Michèle Barzach (a medical doctor by training), stated that Chernobyl had no public health
impacts in France, whereas the Minister of Agriculture, François Guillaume, declared that
78

Institut de protection et de sûreté nucléaires – a nuclear protection and safety organisation within CEA.
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France had been “totally saved from radionuclide fallout”. Still after the Pellerin-Sené TV
debate, on 11

th

May, the minister contended that in the light of the present knowledge,
th

“agricultural products from our territory present no danger”. On 12 May, the industry minister,
Alain Madelin, admitted that authorities had been late in informing the public. Madelin banned
the sale of spinach in Alsace, and announced the creation of an interministerial body on
information about nuclear energy. Prime Minister Chirac, as well as the interior minister
Charles Pasqua acquiesced on the issue over the entire duration of the crisis (Topçu 2013,
145). In all regions but Alsace, the prefects followed to the letter the instructions from SCPRI.
Fearing reactions from farmers, the departmental services in charge of agriculture, health and
79

social affairs merely sent samples to SCPRI, without doing their own analysis (ibid.).

Most of the plentiful evidence of contamination collected by scientists was not communicated
to the public, partly because the government had reminded leading public sector scientists of
their “duty of reserve” as civil servants.

80

th

As early as 29 April, several independent research

laboratories (Paris, Orsay, Lyon, Strasbourg, Bordeaux, and Caen) detected the arrival of the
cloud in France, but not until the second week in May did a handful of scientists release some
results (Topçu 2013, 147), as evidence of elevated radiation levels began to accumulate.
Media was highly uncritical in the days following the accident, mostly just reproducing the
official message of ‘no reason to worry’. On 2

nd

May, the journalists signalled that the fallout had

finally reached France, but that it still was without danger.

81

The tone of media reporting

changed rapidly and fundamentally after the TV debate on 10 May 1986 between Pellerin and
Monique Sené. Media reporting denouncing a “state lie” began to flourish, and many reporters
felt betrayed by the state. Also journalists who had observed the measures adopted in other
Western European countries were critical (Bauer et al. 2017). The decline of trust in government
communication following the “cloud affair” may have contributed to the greater visibility of

79

For instance, on 4th May 1986, the food safety laboratory of the Ministry of Agriculture declared in Le Monde

newspaper that animal foods were safe, and that hence limitations on the consumption of specific food items would not
be warranted.
80

The government addressed a letter to the directors of all research laboratories and institutes (CNRS and universities),

reminding them of their “duty of reserve” as civil servants (Topçu 2013, 148-149).
81

“En France, une marge de sécurité considerable”, Libération, 2nd May 1986.
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foreign media reporting on nuclear observed in the 1990s (Blanchard 2010, 105).
The anti-nuclear movement in France was weak at the time of Chernobyl. Only about 3,000
th

people participated in a demonstration on 9 May in Paris, while similar events elsewhere in
Europe gathered tens of thousands of demonstrators (Topçu 2013, 153). Greenpeace was
seriously handicapped by the affair of the Rainbow Warrior, the Greenpeace ship sunk by the
French secret services in July 1985. The government accused Greenpeace of collaborating with
the KGB, whereas Friends of the Earth was blamed for “catastrophism” (ibid., 154).
The creation of the two counter-expertise organisations – ACRO and CRIIRAD – was one of
the main concrete and immediate consequences of Chernobyl in France (see showcase,
section 2). They became major critics of nuclear in general, and of the lack of access to reliable
information in particular. From mid-May 1986 onwards, CRIIRAD became the driving force in
calling into question the official ‘narrative’. ACRO and CRIIRAD directed their attacks primarily
at the head of SCPRI, Pierre Pellerin (Kalmbach 2015).
Political and societal fallout – the importance of Chernobyl anniversaries
After the initial media row over the “cloud affair”, the issue of Chernobyl faded to the
background, partly because the French nuclear establishment no longer announced the source
of electricity in France, and partly because antinuclear protest targeted the Superphénix fast
breeder reactor (Kalmbach 2015). The topic was only ‘re-discovered’ on the 10th anniversary of
Chernobyl, in April 1996, as the IPSN published an information brochure primarily addressed to
journalists, reinstating the message from 1986: there was still no evidence of mistakes made by
the French government or scientific elite on the matter of Chernobyl. Journalists seized the
opportunity to revive the Chernobyl cloud affair, and to demonstrate the persistence of the
official story of a ‘cloud that stopped at the border’ (Kalmbach 2015).
In late 1996, a random veterinary analysis of a wild boar shot by a hunter in the Vosges
revealed significant levels

82

of contamination by Caesium-137 (Chateauraynaud & Torny 1999,

443). Further research by ISPN found greatly elevated levels of radioactivity also in mushrooms
and berries, which make up a significant part of the diet of wild boars (hence their
82

1687 bq/kg.
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contamination). The subsequent search led – as CRIIRAD and other critics had predicted in
1986 – to the discovery of further ‘hot spots’ in the mountains near the Italian border, and in
Corsica. The existence or not of a link between elevated contamination levels and cases of
thyroid cancer remains a topic of controversy.
The annual Chernobyl commemorations are highly mediatised events in France, shown also as
th

the peak in the number of nuclear-related texts in the French press every 26 April (Kalmbach
2015; Chateauraynaud et al. 2005). The use of Chernobyl commemorations for communication
is almost exclusively limited to the anti-nuclear camp. While EDF keeps a low profile, and Areva
(as its predecessors, Cogema and Framatome) completely abstains from this debate, the CEA
th

is the only exception to this pattern. During the 20

anniversary it set up a comprehensive

website with information on Chernobyl, aimed at politicians. In a position paper, Bernard Bigot,
the then High-Commissioner for nuclear energy, praised the excellent work done by French
nuclear institutions and experts, and argued that there was no reason to call their work into
question – neither in 1986 nor in 2006 (Bigot 2005; Kalmbach 2015).
Discourses and behaviours: Interpretations of the political and societal consequences of
Chernobyl in France
The “Chernobyl cloud affair” is in France seen as a demonstration of what some consider
pervasive secrecy around a risky yet economically and politically vital technology. More
fundamentally, the “affair” has become a symbol of the elitism, technocracy, secrecy, and lack
of transparency considered by critics as endemic in French policymaking. Various
interpretations followed the ‘cloud affair’. As in most other Western countries, the catastrophe
was largely framed as a “Soviet” accident, which would be impossible in France.

83

Others

denied the image of a ‘safe’ Western nuclear power, and denounced a ‘state lie’
(Chateauraynaud and Torny 1999, 216-217). More nuanced interpretations emerged over time
(e.g. Strazzulla & Zerbib 1991). The affair also gave rise to the production of future prophecies.
Regardless of the specific interpretations of “what actually happened”, in France, the “Chernobyl
83

On 8th May, the press release of SCPRI explained that the Chernobyl reactor is of technology completely different

from the Western one. Hence, even the worst-case scenario of a partial core meltdown in a Western reactor would have
far less serious consequences.
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cloud affair” brought to the centre of the debate the two interrelated questions of 1)
transparency of information, and 2) independence of expertise. In doing so, it fostered the
emergence of a new type of “whistleblower” (Chateauraynaud & Torny 1999, 217) that
combines denouncement and alarm – appeals for help and prophecies of doom (ibid., 14).

84

Dänzer-Kantof & Torres (2013, 460) note that after Chernobyl, the “tongues were loosened” – it
became possible to talk about nuclear safety, with practical evidence at hand. The affair’ also
revealed the serious lack of emergency preparness, the understaffing of SCPRI and its
problematic role as the monopoly source of information – all this reflecting the idea that severe
nuclear accidents were not supposed to happen.
Kalmbach (2015) notes a remarkable resemblance between the meanings given to the
metaphor of ‘Chernobyl’ in the eastern European and French discourses: in “both cases,
‘Chernobyl’ stands for ‘disinformation’ and for ‘betrayal by the government of their own people’”.
The “cloud affair” brought to the fore questions concerning “the responsibilities of the political
and scientific elites” and the desirable degree of openness in a democracy. And yet, while
frequently in the media, Chernobyl is “a 'taboo subject' that nobody knows anything about”
(Kalmbach 2015). Topçu (2013, 138) takes side in favour of the critics, arguing that Chernobyl
indeed illustrates a particular way of “governing by secret” in the world’s most nuclearised
country – a mode of governing she considers as a defining feature of French nuclear sector.
Chernobyl also led the industry and authorities to eventually admit the possibility of a serious
accident, and to significantly improve emergency preparedness.
Two books were particularly influential in the French debate on Chernobyl. The book of
Swetlana Alexijewitsch (literature Nobel prize winner in 2015), “La supplication: Tchernobyl,
chroniques du monde après l’Apocalypse”, published in 1998, became an incarnation of a
counter-narrative to the ‘official stories’. An edited volume published in 2004 by sociologists
Guillaume Grandazzi and Frédérick Lemarchand, “Les silences de Tchernobyl”, brought to the
th

fore researchers from the Caen University research group, especially during the 20 Chernobyl

84

In this conception, whistleblowers can also warn about the menace of impending health or environmental risks. The

idea hence goes beyond the usual notion of whistleblowing as mere post hoc denouncement of illegal or immoral acts
(Chateauraynaud 2013).
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anniversary. The book was the first to look at Chernobyl exclusively from the perspective of
human and social sciences (ibid.).
Bauer et al. (2014) examine the context-related national specificities that determined the
repercussions of Chernobyl: the formation, role and status of nuclear experts and counterexperts; the change and direction of national nuclear polities, politics and policies; the shape,
political role, and protest culture of the antinuclear movement; the national nuclear fleet; and the
importance of charities. Unlike in the UK, the French critical voices trusted neither the state
experts nor the politicians, seeing both as part of “the French nuclear techno-political regime”
(Bauer et al. 2014). In the UK, the nuclear “establishment” had already lost a lot of its power by
the time of Chernobyl. In contrast with Britain, many of the French antinuclear activists had their
personal histories linked to Chernobyl; for example, Michèle Rivasi, the founder of CRIIRAD,
has since then become a renowned antinuclear activists and Green party politician. Moreover,
many journalists in France felt personally betrayed by the public authorities, and helped to keep
the memory of the “cloud affair” alive. Finally, the French anti-nuclear movement attacked
civilian nuclear, whereas its UK counterpart concentrated on anti-weapons activism (see the UK
Short Country Report).
There were obvious economic and political reasons to conceal the impact of Chernobyl: the
economic interests of the powerful French nuclear sector aligned with the interests of the
likewise influential and strike-prone farming lobby. Admitting nuclear safety problems would
have weakened the former, whereas restrictions on the consumption of agricultural products
would have generated vehement protests from the farmers. Topçu (2013, 140-141) considers
various further explanations for the communication and management failures. Since 1966,
SCPRI held the exclusive right to inform and protect the public in case of an accident,

85

and its

officials were bound by confidentiality requirements, until the end of their career; and the
personal characteristics of Pierre Pellerin, director of SCPRI from its creation in 1956 until his
retirement in 1996: authoritarianism, thirst for power, attachment to the nuclear sector, and
“taste for secret”. Defenders of Pellerin, point at the scarcity of SCRPI’s communication
resources. EDF had the necessary resources, but was legally not entitled to communicate on
85

A monopoly position accorded to SCPRI by the Decree 66-450 of the Ministry of Health.
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questions relating to the fallout (ibid.). Poor interministerial coordination, and the long-lasting
tendency of French politicians to delegate complex and technical nuclear issues to the technical
experts – in this case SCPRI – made things worse (ibid.). Topçu (2013, 142) considers these
explanations insufficient, and argues that “normalisation of secret” had over time become
dominant in the state institutions in question (see also Larceneaux and Leprince Olivier 2014).

Public perception
In the wake of Chernobyl, public support for nuclear declined from 67.4% in 1985 to 51.33% in
May 1986, and further to 43.5% in 1988 (Dänzer-Kantof and Torres 2013, 459). Blanchard
(2010, 133) observes that the negative impact of Chernobyl on public opinion peaked about 2-3
years after the accident, and lasted at least a decade, during which the support for nuclear
stayed far below its pre-Chernobyl level. Blanchard (2010, 134) links this time lag with the
uncertainties concerning the concrete health impacts of Chernobyl, but the “cloud affair”
certainly was a contributing factor. The post-Chernobyl era also saw the emergence of a
number of other health-related public fears and “scandals” – such as those on asbestos,
“contaminated blood”, pesticides, and GMOs – which undermined trust in government and
experts (see e.g. Chateauraynaud and Torny 1999). Compared with the US, these types of trust
nevertheless remained relatively high (Slovic et al. 2000).

Ways of managing public opinion
Chernobyl marked the beginning of a new era in French nuclear policy, with transparency as the
keyword. Authorities and industry now admitted that the possibility of a serious accident in
France was possible

86

although highly unlikely – and despite the controversy that this change in

argumentation generated inside the nuclear “establishment”, notably within the EDF.
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Provision

See e.g. a presentation by Pierre Tanguy, nuclear safety inspector at the EDF: “La catastrophe de Tchernobyl: Les

leçons

à

en

tirer

pour

les

programmes

nucléaires

d'Électricité

de

France”,

11th

March

1987.

http://documents.irevues.inist.fr/bitstream/handle/2042/8177/MURS_1988_11_79.pdf?sequence=1
87

Pierre Tanguy estimated, in the magazine “Science et Vie” (1990), aimed at the general public, that the likelihood of a

serious accident in the French nuclear power stations over the ten upcoming years would be of the order of a few per
hundred. The statement was relayed by the Canard enchaîné, and subsenquently denied by the EDF, yet Tanguy kept
to

his

own

estimate

(Le

Canard

enchaîné,

21/02/1990).
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of safety information was added to the prerogatives of the industry ministry’s nuclear safety
commission, CSSN, whose name was correspondingly transformed to CSSIN (by a
governmental Decree from 2

nd

March 1987). The parliamentary science and technology office,

OPECST sought to impose itself as a key organisation in safety regulation and stressed the
importance of transparency and continuous safety improvement as pillars of public confidence
(OPECST 1987). Numerous local authorities (regional, departmental and municipal) set up their
own radioactivity monitoring systems, to avoid dependence on SCPRI alone (Topçu 2013, 231).
The safety authority, SCSIN, took a somewhat more critical stance towards EDF and CEA.
EDF adopted a more proactive communication strategy to improve its image. From now on, it
informed the public early and even about minor incidents, in order to show that it had nothing to
hide.

88

It launched a massive communication and PR effort, targeted in particular at

schoolteachers, doctors, and local politicians.

89

The company’s social science research unit,

GRETS, created in 1980, now sought to better understand questions relating to the environment
and public opposition (Dänzer-Kantof and Torres 2013). The experimental system of
classification and information on nuclear incidents and accidents, introduced by EDF in 1988
(Dänzer-Kantof and Torres 2013, 461-462), served as inspiration for IAEA, which in the
following year adopted the currently used INES (International Nuclear Event Scale) system
(Topçu 2013, 232). This more proactive attitude was not limited to EDF – for instance, DSIN
(predecessor of ASN) used Minitel – a sort of French version of the Internet, since then
practically abandoned – to inform the press about even small incidents (Barthe 2006).
These efforts at greater transparency laid the bases for more dialogical and participatory
governance from the mid-1990s onwards. General legislative and institutional innovations
included the creation of CNDP in 1995, the adoption of the Arhus Convention in 1988, and the
Environmental Impact Assessment Directive (1985), which all strengthened the involvement and
information of public in planning and decision-making processes (Gadbois et al. 2007). In the
http://saint.aroman.marc.free.fr/Nucleaire/Erreurs%20nucleaires/SG%2026%2011%2099%20L'accident%20nucl%C3%
A9aire%20grave.doc
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Interview of a former communications director of EDF by Topçu (2013, 233-234).
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Between 1988 and 1989, EDF information events targeted at such groups were attended by about ten thousand

persons (Dänzer-Kantof & Torres 2013, 461).
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nuclear sector, international pressures arrived via the EURATOM Directive 89/618 on the duties
of authorities to inform the public about health protection measures in the event of an accident,
and the OECD Nuclear Energy Agency (OECD-NEA)

90

work on public engagement. The 1990s

saw a wave of legislative reforms designed to strengthen citizen participation, in urban and
regional planning as well as environmental policy, for instance.

91

Also preparedness for nuclear

acccidents was developped, and included international collaboration in scenario work and
emergency response exercices.

The “legalistic turn” of counter-expertise
Counter-expertise’ earned a more legitimate role in safety control, and the capacity of a
government body to control industries and defend public interest was increasingly called into
question (Foasso 2003). In the wake of the search for hotspots triggered by the discovery of
elevated levels of radioactivity in the lone wild boar killed in 1996, a search for the French
“victims” of Chernobyl gathered speed. Counter-expertise took a “legalistic turn” in March
2001, as the French association of thyroid patients (AFMT) lodged – together with CRIIRAD
and 51 thyroid patients – a complaint “against person unknown”, accusing the Chirac
government of having misled the public and failed to undertake appropriate health protection
measures after Chernobyl. About 200 claims were brought to justice in April 2006, to mark the
th

20 anniversary of the catastrophe. In September 2011, the Paris Court of Appeal rejected the
claims – a decision confirmed in November 2012 by the Court of Cassation, thereby releasing
Professor Pellerin of charges. In its verdict, the court concluded that the scientific knowledge
available at the time did not allow establishing a causal link between the observed pathologies
and the Tchernobyl fallout. A year later, also the last appeal instance – the European Court of
92

Human Rights – rejected the claim lodged by 650 claimants.

Also many experts and expert

organisations refuted the claims by AFMT: these included the Institut de veille sanitaire
(INVS) – responsible for public health monitoring (Rogel et al. 2010), the state nuclear safety
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For example through the OECD-NEA Forum of Stakeholder Confidence.
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For example, the “Loi d’orientation sur la Ville 1991”; “Loi sur l’administration territoriale 1992”; and “Loi Barnier 1992”

(Blondiaux 2004, 2-3).
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http://www.slate.fr/story/116719/tchernobyl-nuage-bd-autorites-menti-sciemment
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expert organisation, IRSN,

93

and a group of 52 medical doctors, in a letter published in 2005

by the left-wing daily newspaper, Libération.

94

Also the French Society for Nuclear Energy

95

(SFEN) denied the claims.

The controversy took speed again a few weeks after the publication of the INVS report, as
Sophie Fauconnier (Fauconnier 2006), in her doctoral thesis in medicine established a link
between the catastrophe and the diagnosed cancer cases. Her father, Denis Fauconnier, a
medical doctor working in Corsica during the Chernobyl accident, claimed on the France Culture
96

radio channel in January 2015 that political interests steered and controlled scientific research.

Fauconnier has also denounced the lack of transparency in the treatment of the issue of thyroid
cancers, accusing the authorities (IRSN in particular) of having withheld vital information.

97

The

dividing lines in the dispute are blurred, as the work of Jean-Michel Jacquemin, the pioneer
defender of the rights of the thyroid sufferers, is contested even within the counter-expertise
community. CRIIRAD has distanced itself from Jacquemin’s statements, in particular those that
place France on par with the most affected regions in Eastern Europe.
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http://www.irsn.fr/FR/connaissances/Installations_nucleaires/Les-accidents-nucleaires/accident-tchernobyl-

1986/consequences-homme-environnement/Pages/8-Les_consequences_sanitaires.aspx#.V45l5K55Ahs
94

The authors of the letter claimed that the self-declared “victims of Chernobyl” in France were simply “prisoners of an

anti-nuclear and legal-medical lobby”. http://www.sfmag.net/spip.php?article3513
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https://www.dissident-media.org/infonucleaire/mensonge_et_desinfo.html
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https://www.franceculture.fr/emissions/terre-terre/le-blues-des-experts-3-les-suites-de-tchernobyl-en-corse
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http://www.nuage-radioactif.com/
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Event 2

The Chernobyl cloud affair

Who was involved?

Authorities and industry: SCPRI (Pierre Pellerin), CEA, EDF,
Cogema, ministers (relatively limited, low-profile role), IPSN, IRSN,
Institut de veille sanitaire, ASN, Société française d’énergie nucléaire
(SFEN)
Scientists at state research laboratories and universities
Counter-expertise organisations: GSIEN (Monique Sené), CRIIRAD,
ACRO
Media: TV meteorologists, press and TV at large
Thyroid cancer patients (and their representatives/defenders: JeanMichel Jacquemin)
French and European courts of justice

When and where did it
take place?

Venue: the media and public sphere
The most intensive period 29 April 1986 – mid-May 1986.
Lasting repercussions until today, with peaks of attention at each
Chernobyl anniversary (26 April)

What type of process
was it? How did this
change over time?

Communication in general
No true consultation or participation; the public was at first
(mis)informed, which then gave rise to counter-expertise (bottom-up,
uninvited participation), controversies, and court cases
Establishment of an atmosphere of increasing mistrust in authorities
and “official” expertise as the main consequence of the “affair”
Efforts at greater transparency and improved preparedness for
severe nuclear accidents by the authorities and the industry, in order
to recover the lost public confidence.

3.4. Event 3: The closure of the Superphénix fast breeder
reactor in 1997 (and the process leading to the closure)
The event
Like in many other countries, in France the development of fast breeder nuclear reactors
(FBRs) took place in the general context of post-War nuclear policies and international
competition for national technological achievement (Goldschmidt 1967). FBRs were both a
driver and a consequence of technology development. It was seen as a strategic technology,
embodying the vision of a future abundant in energy and free from fuel supply concerns. In
1953, in an attempt to catch up with the British and the Americans, France launched its first
studies on FBRs, with CEA in the lead (Vendryès 1997). The FBRs were an integral element in
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the “nationalist” technopolitical regime (Hecht 2009), built on the strategy of “national
champions”. The FBR programme hence was also important in the “war of the systems” (see
Event 1, section 3.2).
The construction of an experimental reactor, Rapsodie, began in 1961 in Cadarache, south of
France. The US provided the necessary enriched uranium, whereas plutonium was purchased
from the UK. The 24 MW (thermal) reactor reached criticality four years behind the schedule, in
1967, but attained full power in just three months (Vendryès 1997). The capacity was then
ramped up to 40 MW, and Rapsodie was generally considered as a “technical success” (Finon
1989, 159). Encouraged by the experience, engineers from CEA/EDF/GAAA (Groupement
Atomique Atlantique Alsacienne) embarked on the construction of a 250 MW prototype reactor,
Phénix, although Rapsodie had still not even reached full output. Reaching criticality in 1973,
and nominal power on March 15, 1974, Phénix was acclaimed as a technical success: France
had caught up the leaders in FBR technology (Jobert & Le Renard 2014; Sauvage 2009).
By this time, the wounds of the “war of the systems” still open, FBRs had become a privileged
area of cooperation between CEA and EDF – a source of new consensus and a shared vision
for the French national nuclear endeavour, as the only remaining national technology (Hecht
2009, 291). Finon (1989, 169) saw FBRs as an incarnation of the “irresistible logics of an EDFCEA alliance”. Building on the experience on national prototypes would allow the pursuit of
national technological excellence, whereas the American light-water reactor technology provide
a short-term solution, to be later followed by the “logic of a breeder future” (Hecht 2009, 293).
Prototype FBRs were developed as part of a long-term national nuclear project including
reprocessing and a fleet of industrial 1,000 MW breeder reactors (Finon 1989, 182).
The move from the Phénix prototype to the industrial prototype, Superphénix, in Creys-Malville,
Southeast of France, was characterised by accelerated planning and decision-making fuelled by
optimism. To reconcile the interests of CEA and EDF – and, more broadly, the nationalist and
nationalised regimes (Hecht 2009) – the engineering services of EDF would coordinate the
Superphénix worksite, while CEA would hold the license of the prototype reactor.
Superphénix had a significant transnational dimension. Euratom had tried, in vain, to launch
the development of a 300 MW European reactor already in the 1960s (Giesen 1989). In the
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early 1970s, several European countries (e.g. the UK and Germany) envisaged the construction
of industrial 1,000-megawatt FBRs. Now, deliberations between three national electricity utilities
– EDF, the Italian ENEL and the German RWE – together with CEA and the French
government, resulted in two joint projects: the 1,200 MW Superphénix, and its German
counterpart, “SNR 2” (Marth 1993). Superphénix would mark a shift from experimental to
industrial FBRs, thereby also shifting the lead from CEA to private industries. Superphénix was
owned by a joint-equity limited company NERSA, with shares divided between EDF (51%),
ENEL (33%), and RWE (16%). CEA sold the technology patent to Novatome, an ad hoc
subsidiary, which could respond to international FBR orders. The estimated investment costs of
FBRs exceeding those of light-water reactors (Finon 1989, 31), a European consortium might
have been a means of sharing the risks, advancing towards a commercially viable technology,
and promoting industrial cooperation in Europe (Jobert & Le Renard 2014). International
competition had also fostered the circulation of ideas and creation of a common mindset among
the involved scientists and engineers. In December 1972, the National Assembly passed a law
authorising this European nuclear project to be placed in a national context.
The decision by Prime Minister Chirac, in April 1976, to authorise NERSA to commission
Superphénix triggered a sequence of mass demonstrations, entailing violent confrontations
between the police and the demonstrators, and ultimately leading to the death of one
demonstrator in July 1977. The construction of the first-of-its kind reactor took almost a decade
(1976-1985). Numerous technical and safety problems, interruptions, and intense debates
focused on safety punctuated the twelve-year period of operation. Opponents also contested
the fundamental rationale, and the economic and technical viability of Superphénix. The whole
th

endeavour came to an abrupt end on 19 June 1997, as Lionel Jospin, the Prime Minister of the
newly-elected Socialist-Green government, declared in his inaugural speech to the Parliament
that Superphénix would be abandoned, suggesting that decisions concerning the reactor had
not always been made democratically, and alluding to the excessive cost and uncertain success
of the project (Jospin 1997; Le Renard, 2018). The decision was generally considered as a
concession from the socialists to the Greens that had posed the closure of Superphénix as a
precondition for their entry in the government. The decision was facilitated by the fact that the
purpose of the plant had shifted over the years: in 1992 it had been converted into a research
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facility despite its industrial size, and its high cost had become a subject of concern for the
authorities (Le Renard, 2016). The reactor was shut down in 1998, and is in the process of
decommissioning ever since.
While a significant symbolic victory to the anti-nuclear movement, many nuclear-sector insiders
qualified the decision as “purely political”. The defenders of Superphénix considered the
shutdown as enormous waste of human and technological resources invested over the years
into developing the technology. For Dänzer-Kantof and Torres (2013, 559) the closure of
Superphénix marked a symbol and an end of an era, the death of the idea of “historicaltechnological progress”, and a victory for the “presentism” characterising our age.
French experts continue to play a prominent role in European fast reactor collaboration and the
international “Generation IV” initiative, still seeing the technology as promising in the face of the
long-term prospects of fuel depletion. In continuation of the earlier fast breeder projects, aa 600
MW experimental sodium-cooled fast reactor, Astrid, is being planned for Marcoule, south of
France.

Discourses and actions: The gradual decline of support to Superphénix
Le Renard (2016) divides the evolution of fast breeders in France into three periods. The first,
(1954-1975) entailed efforts to demonstrate the feasibility of the technology. At the second
phase (1975-1986), an “industrial prototype” was to be constructed, and the project was
evaluated against technological, economic, and safety criteria. The final, operating stage (19861997), entailed demonstrating the safety of the plant, but also revising its objectives in the new
context. It was this last stage that saw a gradual erosion of trust in Superphénix.
As the economic recession following the first oil crisis in the mid-1970s suddenly brought down
the fundamental rationale behind FBRs, i.e. the rapid and continued growth of electricity
demand, French critics of FBRs called upon the government to abandon its plans. To support
their claims, they referred to work by commissions of inquiry in countries such as the UK and
USA, which had concluded that developing FBR prototypes should no longer a priority (e.g.
Flowers 1976; Keeny 1977). The government remained steadfastly in favour of the FBRs,
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considering them of key strategic importance.

98

However, the more immediate priority of

launching the massive nuclear programme gradually relegated FBRs to a long-term ‘insurance’
option. Plans for industrial FBR fleets were hence repeatedly postponed, the Three Mile Island
accident further brought down forecasts of nuclear development, and worries about uranium
depletion faded. Despite many debates over its future inside the Socialist Party in the late
1970s, the construction of Superphenix continued even after the 1981 election, in line with the
final electoral platform of François Mitterrand (Jobert & Le Renard, 2016).
New methods of economic modelling increasingly informed debates on FBRs. Assumptions
concerning the breeding gains, capital costs and the importance of doubling times had been
fundamentally revised in the UK (Sweet 1982, 18). Finon (1982; 1989) and Keck (1980) drew
similar conclusions for France and Germany. The ever-stricter safety requirements further
eroded the economic viability of Superphénix.
In 1986, Superphénix started operation as a part of EDF’s industrial fleet, but the absence of
near-term plans for industrialisation had made it an isolated prototype. The Chernobyl accident
eroded trust in nuclear technology, yet the Italian ENEL remained in the European consortium.
A sodium fire in a solar power plant in Almeria (Spain) cast a doubt on the safety of the FBR
sodium-based cooling system, and the rapidly declining energy prices reduced the weight of
energy security and sufficiency in policymaking (Jobert & Le Renard 2014). The operation of the
99

plant itself was plagued by numerous technical problems.

A major question turned out to be the denomination of the reactor as “industrial prototype”. If
considered “industrial”, the plant would be assessed against commercial electricity generation
criteria, while a prototype reactor would be evaluated more as a research project. Defenders of
FBRs evoked idealistic and highly optimistic prospects of abundant energy to the entire
humankind (Sauvage 2004, 12), and qualified the FBRs’ problems as “childhood illnesses” or
“inevitable teething troubles” (Judd and Ainsworth 1998, 609); as valuable feedback necessary
98

President Giscard d’Estaing declared that, the French uranium used in FBRs would make France comparable to

Saudi Arabia in terms of energy resources (Bériot & Villeneuve 1980, quoted in Jobert and Le Renard, 2016).
99

In March 1987, a sodium leak occurred in the fuel storage “cylinder” tank. Only a year after the reactor had finally

restarted after this incident, a new incident occurred in July 1990, as pollution or oxidation of the primary sodium was
detected and the operation of the plant was stopped for four years.
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for the development of the technology. With time, FBR technology was framed ever more as a
long-term R&D effort, rather than a solution to short-term energy needs.

Discourses: Critiques and controversies
Three general strands of criticism against Superphénix can be identified, two of which could be
qualified as “moderate” and the third as “radical”. The first strand of moderate criticism was
expressed by trade unions and a part of the political opposition (esp. the Communists), who
feared that the entry of private foreign interests would lead to an outcome similar to the choice
of the “American” PWR technology. In 1972, Parliament nevertheless approved a change in
legislation allowing the establishment, on French soil, “electricity-sector activities of European
interest” – the FBR project was now seen as a “continuation of France through other means”
(Jobert & Le Renard 2014). The second version of moderate criticism drew on technological
and increasingly also economic argumentation: while not opposed to the project as such, many
nuclear-sector insiders considered the technology as immature (e.g. Parti Socialiste 1978, 35),
still economically unviable, and unnecessary in the prevailing energy situation. The radical
critics opposed the principle of FBRs itself, seeing the it as a part of the massive nuclear
endeavour underway, including a huge fleet of PWRs, FBRs and fuel reprocessing plants, thus
resulting in major safety and proliferation risks (Jobert & Le Renard 2014). The early counterexpertise organisations, in which scientists played a central role, adopted this radical stance.

100

Pluralist expertise and public engagement
The decisions to launch the French FBR programme were made, in the 1950s, under the largely
unconstested moral authority of ”savants”.

101

From 1976 onwards, public contestation led to a

gradual opening of spaces of discussion between the promoters and opponents of FBRs.
Consultation on technological risks was at this time limited to the written “public inquiry” process
(Turpin 1983), but Anglo-Saxon examples were used to justify calls for more open debate,
alongside demands for decentralisation, transparency, and pluralism. Two informal consultation
processes on Superphénix are worth mentioning as precursors to later participatory processes:
100

For instance, the “Gazette Nucléaire”, the communication bulletin of GSIEN, claimed in the end of 1976 that an

accident in Superphénix might affect more than a million people (Topçu 2006).
101

“Savants” was the term that one politician used in this debate. (Jobert and Le Renard, 2016).
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a conference organised in 1976 by the departmental council of Isère, and a deliberative
experiment organised as part of a TV programme “Public auditions on the fast breeder”. Both
explicitly referred to the Anglo-Saxon model of public hearings, and involved debates between
renowned scientists with contrasting views on the project,

102

CEA and EDF representatives, and

politicians (Jobert & Le Renard 2016).
The problems encountered and the new economic context in the mid-1970s led to a broadening
of the debate and reassessment of the role of Superphénix. Its viability was considered now
also in a broader context of safety, reliability and cost, and its “raison d’être” examined also in
the light of the broadening out of nuclear waste management options (Barthe 2009; see also the
Showcase, section 2). Between 1991 and 1998, as many as fourteen official reports – and the
associated public hearings – examined the safety, underlying rationale, costs and research
103

contribution of Superphénix.

Safety experts of IPSN and ASN examined the sodium-based

cooling system, while OPECST was active in debates on Superphénix. OPECST played in the
1990s a role similar to that of the RCEP in the UK during the preparation of the “Flowers report”
(1976), as a source of ‘pluralist’ expertise on FBRs. Yet, especially the anti-nuclear movement
has criticised OPECST for merely serving the nuclear lobby (e.g. Constanty & Nouzille 2006).
Opponents took also legal action, and included some high-level politicians. When environment
minister at the right-wing Juppé government (1995-1997), Corinne Lepage led an intense battle
with the industry minister Franck Borotra. Denouncing legal irregularities, Lepage refused to
sign the decree authorising Superphénix to start operating, after a period of closure. A lawyer by
training, Lepage also advised the Canton of Geneva in its battle against Superphénix.

Demonstrations against Superphénix: Creys-Malville as a symbol and a turning
point in anti-nuclear action

102

For example, in the Isère debate, two high-level physicists, Professor Lew Kowarski (against Superphénix) and

Nobel Prize winner Dr. Louis Néel (in favour).
103

For example, in May 1992, a public debate within the OPECST examined the possibility of converting the plant into a

research facility contributing to this superior aim (Le Renard and Jobert 2014).
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During the 1970s, Superphénix became the symbol and key target of anti-nuclear opposition,
and generated the most massive anti-nuclear protests. The plans to construct Superphénix
advanced quickly in the early 1970s. Legally mandatory local “public inquiries”

104

designed to

obtain a construction licence were to begin in 1974, but the opponents obtained postponement
of the inquiry to 1975, on legal grounds. The inquiry revealed mounting opposition against the
project, primarily among academics from the large cities close to the site in Creys-Malville
(Lyon, Grenoble, and Geneva), with GSIEN in a key position. As many as 1,300 researchers
from CERN

105

demonstrated against Superphénix. After the above-mentioned conference

organised in 1976 by the departmental council of Isère, local politicians sent a motion to the
government, asking for the project to be put on hold. In the absence of an answer from the
government, the General Councils of Isère and Savoie requested the cancellation of the project
(Jobert and Le Renard, 2016).
In summer 1976, the first large demonstration attracted 15,000 – 20,000 participants, including
farmers from the nearby regions, and ended in violent confrontation with the police. About a
hundred “Malville committees” were created. Nation-wide NGOs (Greenpeace, Friends of the
Earth, and the regional FRAPNA) participated in most demonstrations. Superphénix became a
symbol of antinuclear movement in Europe (Topçu 2013). In November 1976, 1,400 engineers,
physicians, and technicians from the Geneva region signed an open letter to the French, Italian
and West-German governments calling for the cancellation of the project, democratic debate,
information to the local and concerned population, and independent expertise (Røren 2013, 7).
The second major demonstration, in Creys-Malville in July 1977, gathered between 20,000 and
60,000 opponents, including hundreds of foreigners, notably 800-1500 West-Germans
(Tompkins 2011; 2016). Organised by the coordination of the “Malville committees”, the
demonstration was supported by activists from the extreme left: the Communist Workers’
Organisation (OCT) and the Communist Revolutionary League (LCR). The prefect of Isère,
104

In contrast with their British counterparts, the public inquiries in France are of short duration, limited to the

municipalities close to the site, and designed to collect written or oral comments from the citizens. One of their major
objectives is to ensure that due compensations are paid to the individuals and private sector entities potentially affected
by a project of general interest. (Jobert & Le Renard, 2016)
105

CERN, Centre Européen de Recherche Nucléaire / European Organization for Nuclear Research
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René Jannin, had mobilised massive police and army forces to prevent the demonstrators
entering the site. The clash with the police led to the death of one demonstrator,

106

while about

a hundred demonstrators and five policemen were injured (Topçu 2010, 96-97). This dramatic
confrontation left enduring marks on society, not least in the anti-nuclear movement, as many
potential sympathisers now turned away from anti-nuclear action (Aykut 2012, 357-358).
More than ten years later, in 1988, environmentalists and consumer organisations launched a
“Grenoble petition” demanding the closure of Superphénix. The traditionally moderate CFDT
trade union did not sign the petition, but did not approve the restarting of the fast breeder either
(Bompard 2011). In 1989, the European Committee against Superphénix

107

was created,

consisting of associations and organisations especially from France, Switzerland and Italy. In
1990, on the fourth anniversary of Chernobyl, several demonstrations were organised in these
three countries, under the slogan “Four years after Chernobyl, Malville today”.

Interpretations and consequences of the closure of Superphénix
The early termination of Superphénix, after a year of fully satisfactory operation, shocked those
involved in the project, which in their view had denied the time to demonstrate its true potential.
Opponents of Superphénix saw the decision as the “natural” end-point to an overambitious plan
of moving quickly from R&D to commercially viable industrial operation. The trade union CGT
organised demonstrations in defence of jobs and local economy (Blanchard 2010, 357).
Jobert & Le Renard (2014, 22) consider that the technology had come to a point in which it no
longer could hold together all of the contradictions involved in the project (Latour 1996, 232),
including in particular those between the commercial and scientific-demonstration objectives.
The project was abandoned, because it no longer offered the needed “technopolitical flexibility”.
The technology escaped the control of its inventors – CEA and EDF engineers – and the
purpose of the reactor was renegotiated, turning Superphénix into a research endeavour, even
though it no longer, after the 1987 repair, offered much flexibility to carry out experiments.

106

Vital Michalon, a 31-year-old physics teacher.
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Comité européen contre Superphénix.
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Event 3

Superphénix fast breeder – and its closure

Who was involved?

CEA, as the main developer of FBRs
EDF, collaborating with CEA in the development and operation of FBRs
Government ministries (industry, environment)
Safety authorities and expertise organisations (SCSIN, IPSN, ASN)
OPECST: a parliamentary forum for pluralist expertise and debate
(academics are given an opportunity to participate)
Anti-nuclear movement in France, Italy and West Germany
(Superphénix as a symbol of anti-nuclear opposition)
Local farmers
Local authorities of the state (prefects)
Labour Unions

When and where did it
take place?

From 1969 to 1998; in the Southeast of France (Creys-Malville)

What type of process
was it? How did this
change over time?

Initially, communication.
From 1970s onwards, bottom-up action (demonstrations, petitions)
During the early 1990s, consultation: several expert committees and
commissions, with more pluralist composition (notably within OPECST,
Parliament)

What rationale was
given by the party that
implemented the
engagement?

To examine the viability of the technology, in a new context (from
economic, technical and safety perspective)

3.5. Event 4: The two “nuclear debates” organised by CNDP
in 2005-2006
As part of the attempts to increase the transparency and openness in French energy policy,
three national consultations – “national debates” – on nuclear energy were organised in 2005–
2006 by the National Commission on Public Debate (CNDP). The debate radioactive waste
management policy was to inform the parliamentary discussion in preparation of the “Planning
Act” of 2006, which retained reversible geological disposal as the reference option for nuclear
waste management (Andra 2010, 38). The Act also recommended the continuation of research
on three management options – long-term geological disposal, transmutation, and interim
storage (CNDP 2006a). The second debate concerned the construction of a new European
Pressurised Reactor (EPR) in Flamanville, while the third was held on the construction of the
high-voltage transmission line that would connect the EPR to the national electricity grid. In the
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following, the debates on the EPR and radioactive waste will be described.
CNDP is an independent public organisation created in 1995, since 2002 an independent
administrative authority, whose mandate is to organise public debates and ensure public
participation in infrastructure projects of national interest, and significant socioeconomic,
environmental or land use planning implications. A group of six independent experts from
various backgrounds, a “Commission particulière du débat public” (CPDP), is set up to organise
the debate. Interested parties are invited to submit position papers, which the CPDP uses to
compile a summary of views. CPDP often specifically requests counter-expertise. Within three
months following the end of the four-month debate, the developer must explain how it will take
the debate into account in its decisions and actions. CNDP’s operating principles are close to
the Habermasian preconditions of an ideal speech situation: “equivalence” (anyone wishing to
express her view may do so), argumentation (each opinion must be justified), and transparency.
CNDP does not make decisions, nor does it give recommendations, but produces merely a
summary of the points raised, and chairman’s conclusions.

108

EPR debate
The starting point for the debate on the EPR was difficult not only because of the general
scepticism generated by the poorly organised national debate on energy in 2003,

109

but also

because the industry minister Nicole Fontaine had already declared her support for the reactor
on 8 October 2003. Her declaration was considered precipitous and undemocratic by a number
110

of actors.

Prime Minister Jean-Pierre Raffarin distanced himself on the following day, noting

that no decision has been taken yet. However, following a parliamentary debate in April 2004,
Flamanville was chosen as the site for the new reactor in October 2004. EDF began site
th

preparations in April 2005. The CNDP declared in June 2005 that the debate would start on 19
October. The scene was set for a highly explosive and controversial debate.
108

http://www.vie-publique.fr/forums/rub1308/cndp-debat-public.html
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Deemed also by independent observers as ‘‘seriously flawed’’, a poorly disguised attempt by the government to

legitimise the decisions it had already made (e.g. Mays 2004, 42; CG 2006, 70).
110

For instance, Greenpeace, the Greens, many associations and prominent individuals such as the former environment

minister from the Juppé government, Corinne Lepage, a widely respected environmentalist Nicolas Hulot, as well as the
“counter-expert” and economist Benjamin Dessus.
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The CPDP nominated to lead the debate included persons that could be considered as
“counter-experts”,

notably

the

physicist

Annie

Sugier,

111

and

Françoise

Zonabend,

anthropologist, author of a seminal book, describing the life of the populations around the La
Hague installations (Zonabend 1989; 2014). CNDP decided that the debate would have a
national dimension, covering not only the areas of the proprosed plant, but also the entire EPR
programme (Chateauraynaud et al. 2005).
In September 2005, CNDP declared that a few lines in the submission by the anti-nuclear
network, Réseau sortir du nucléaire, would have to be deleted from the CPDP’s summary
report, because they referred to a document classified as defence secrecy. As the attempt by
CNDP to mediate between EDF and the NGOs proved unsuccessful, the NGOs opposing the
EPR withdrew less than a week before the debate was due to begin. The debate was
rd

nevertheless launched on the 3 November 2005, and lasted until early March 2006.
Chateauraynaud et al. (2005) consider that, in view of the difficult circumstances, the CPDP
succeeded relatively well, partly thanks to improvisation and creativity, designed to ensure the
participants adhered to the procedural rules. This was difficult, because EDF tended to see the
process as a public information campaign, while the other participants were more interested in
the final outcome than procedural justice (ibid.). The nation-wide generalist press highlighted
the fact that the decision to build an EPR had already been done, whereas the specialised
economic press hardly reported on the debate at all (ibid.).
The main concrete outcome of the debate was the commitment of EDF to give certain civil
society organisations greater access to its nuclear safety reports, and release to selected
academics information considered of national security interest. Any discussion about the future
of nuclear power in France was postponed until 2015-2020 – when the need to replace the
existing nuclear capacity was estimated to arise (Ballan et al. 2007).

The debate on radioactive waste policy
The debate on the management of medium and high-level radioactive waste took place partly in
111

Chairwoman of the pluralist commission, “Groupe Radioécologie Nord Cotentin” (GRNC), set up in 1997 to examine

the controversies over the prevalence of leaukemia among children around the La Hague nuclear installations.
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parallel with the EPR debate. OPECST strongly opposed the organisation of a debate, calling
into question the mandate of the CNDP in this domain. The debate started in September 2005,
on the same day that construction of the new EPR reactor started in Finland. Anticipating sharp
conflicts, the CPDP strongly restricted the scope of the interventions by participants. National
anti-nuclear NGOs again boycotted the process, but debate was lively at the local level. Activist
groups undertook high-profile actions outside the meeting venues.
An American consultancy firm, IEER (Institute for Energy and and Environmental Research)
intervened in the debate at the request of the local information committee, CLIS, of the host
community of Bure. The polemic between IEER and Andra occupied a highly visible role in the
debate. International aspects were evoked, given that the La Hague reprocessing plant handles
spent nuclear fuel from abroad (Chateauraynaud et al. 2005).

Assessment of engagement: consequences and “success” of CNDP debates
Chateauraynaud et al. (2005) highlighted three main differences between debates on
radioactive waste and the EPR. First, debates on radioactive waste already had a long history in
France, whereas the construction of a new nuclear reactor had never before been a subject of
nationwide discussion. Second, the waste debate was to prepare a parliamentary debate on
waste policy, whereas the EPR project concerned the construction of a new plant and its place
in the national electricity network. Third, the forms of criticism and the participants in the
debates were different.
In both debates, the first meetings within the CPDP in September 2005 revealed the key
arguments of the NGOs: the debate comes too late; the decision had already been made
(waste disposal research ‘laboratory’ was seen as a disposal facility in disguise); four months is
not enough for a true debate; and the scope of the debate should be national, not local.
Greenpeace argued that the decision on an EPR had made the debate on radioactive waste
pointless, and called for an end for the generation of waste in the first place. The NGOs would
have wished to address parliamentarians, who were in their view insufficiently informed about
the topics on the agenda (Chateauraynaud et al. 2005).
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Anti-nuclear NGOs criticised the waste debate for having served to legitimise the prevailing
policy of deep geological disposal as “inevitable”. Stéphane Lhomme, then the head of the antinuclear NGO network, Réseau sortir du nucléaire, deemed the debate as “bogus” and devoid of
any impact on decision-making (Lhomme 2006). Some observers considered that the debate
had forced discussions into an excessively formal framework of rules, which limited spontaneity
and true dialogue (Ballan et al. 2007), while some accused the anti-nuclear groups of
misleading propaganda (Nifenecker 2006). Ballan et al. (2007) concluded that none of the three
CNDP debates (EPR, waste, THT line), but in particular the one on the EPR, went beyond mere
provision of information to citizens and reinforcement of the existing power relations. Further
problems included lack of clarity on the ‘rules of the game’ and on the objectives of the debate,
difficulties to define the right geographical scope and tone of a debate on a highly technical
topic (Zonabend 2007), imbalance of resources between participants, budgetary constraints,
and problems of access to information – manifested in particular by the “defence secret affair”
(Lehtonen 2010). Yet even the critics recognised that, in view of the difficult starting point, the
CNDP had managed to resist pressures from vested interests, protect its own integrity,
introduce new perspectives, and change the rhetoric in waste management policy (GC 2006,
64). One sign of CNDP’s strengthened legitimacy was that the NGOs shifted, during the
process, their criticism from CNDP towards the government (Chateauraynaud et al. 2005). Yet,
the creation of CNDP has probably also pushed the nuclear industry to sharpen and refine its
marketing strategies, helping it to pursue purely instrumental objectives (cf. Fiorino 1990).
A virtue of CNDP is its explicit mandate to guarantee the pluralism of perspectives, and its
freedom to determine the form of the debate. It deliberately brought to the nuclear debates
independent – and often international – “counter-expertise’’, which sometimes stirred
controversy, but whose value was broadly recognised (GC 2006, 71). The waste debate
illustrated the capacity of CNDP to generate surprise (Mermet 2007) and facilitate the
crystallisation of new points of view (Chateauraynaud et al. 2005), as permanent near-surface
storage emerged as a serious option (CNDP 2006, 15). Since CPDP members are often
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academics or retired people, they tend to hold views different from those of the developers.

112

The openness of the chairman of the CPDP, Georges Mercadal, was considered as elemental
for the quality of the waste debate.

113

The chairman started the debate from a ‘clean slate’ and

produced a rather iconoclastic report, which rejected geological disposal as the only alternative,
and suggested near-surface storage as a solution that would ensure ‘reversibility’. However,
although the three nuclear-related debates were organised in parallel in order to ensure proper
articulation between the interrelated topics, for many citizens the rationale behind this
separation of the debates remained unclear (CNDP 2006 7). This arrangement was said to
prevent broader discussions on French nuclear policy, which anti-nuclear groups posed as a
primary condition for their participation (Lhomme 2006).

Broader impacts of the debates on deliberative democracy
CNDP debates do not provide advice or recommendations to policymakers. While this may
seem to contradict the principles of deliberative democracy, it on the other hand reduces the
risks of manipulation and strategic action. Furthermore, the debates influence policies indirectly:
developers anticipate the issues likely to appear in the debates, and seek to justify their
decisions with reference to the various views expressed during the CNDP debates.

114

The lack

of direct policy influence can obviously also fuel cynicism and diminish citizens’ motivation to
participate. Also the government’s declaration, prior to the CNDP debate, to launch the
construction of an EPR in Flamanville, undermined the waste debate (GC 2006, 61).
The French nuclear technocracy has been notorious for its lack of transparency (e.g. Gilbert
and Bourdeaux 2006; Schneider 2008). Gradually, over the years, transparency has increased,
thanks to the institutionalisation of “counter-expertise”; establishment of ‘‘Local Information
Commissions’’ (CLIs) around nuclear installations; activities of ‘‘whistleblowers’’; and
organisations such as OPECST and CNDP (Chateauraynaud and Torny 1999; Topçu 2006;
2008; Gadbois et al. 2007; Miserey 2007). CNDP constantly sought to even out the inherent
112

Personal communication, a French social scientist specialised in citizen participation and deliberative democracy,

September 16, 2008.
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Personal communication by a French political scientist, March 17, 2008.
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Personal communication, a French social scientist specialised in citizen participation and deliberative democracy,

September 16, 2008.
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asymmetries of power between participants. The “nuclear debates” may indeed have been
more crucial for the status and credibility of CNDP than for nuclear sector policies: CNDP
managed to gradually carve out for itself a niche amongst the state institutions, as a norm-setter
and guardian of the principles of deliberative democracy (e.g. Chateauraynaud et al. 2005).
The overall judgement of the CNDP debates remains ambiguous. Despite their virtues, the
debates demonstrated the constant difficulty of introducing spaces for deliberative democracy in
French energy policy debate. Indeed, democracy in France is centred around the notions of
conflict and power relations ("rapports de forces"). Radical opponents, such as PMO (Pièces et
Main d'Oeuvre) are highly critical of deliberative approaches, and systematically refuse to
participate in invited participatory processes.
Event 4

The CNDP “nuclear debates” 2005-2006

Who was involved?

CNDP, the organiser of the debates
EDF and Andra, as the developers
Government ministries and ministers (industry, environment)
Safety authorities and expertise organisations (IPSN, ASN)
Anti-nuclear NGOs (national and local)
Local authorities
Citizens

When and where did it
take place?

From September 2005 to March 2006, with meetings at various locations,
but primarily at the planned sites of the installations (Flamanville and
Meuse/Haute-Marne)

What type of process
was it? How did this
change over time?

Communication and consultation. CNDP debates offer to the developer
the possibility to explain the project, but also for the public to express
their views. Prior to the debate, CNDP collects written contributions from
groups and individuals, following a strictly formalised four-page format,
and publishes these at the beginning of the debate, together with the
documentation produced by the developer. Chairman’s conclusions and
a summary of the debates are published at the end of the debate. Within
three months following the debate, the developer must explain how the
debate has been / will be taken into account in further decisions.

What rationale was
given by the party that
implemented the
engagement?

CNDP debate is legally mandatory for projects exceeding a certain scale,
and which are expected to have significant national/regional impacts.
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3.6. Event 5: Reversibility and the opening up of high-level
radioactive waste management (RWM) policy in France
Introduction and summary
France is one of the countries with the most advanced plans for deep geological disposal of
high-level radioactive waste, and according to the current plans, the repository, situated in a
remote village in the eastern part of the country is to become operational in 2025. Reversibility
has been a cornerstone of France’s radioactive waste management (RWM) policy since the
1990s.
The search for a suitable disposal site has been ongoing since the late 1970s, when – following
a similar declaration by the OECD – the government announced deep geological disposal as
the preferred option for RWM. However, like in many other countries, the site investigations
conducted in the late 1980s generated vehement opposition, and citizens asked why their
community should be chosen as “France’s nuclear wastebasket” (Barthe et al. 2010). This
prompted the government to declare a one-year moratorium on the search of a site in 1990. In
order to give the discussions on RWM a new start and to open up the debate to various
stakeholders and options, the government entrusted a parliamentary commission

115

, led by

Christian Bataille, with the task of conducting extensive stakeholder consultations. Barthe
(2006, 93-95) has described the moratorium and the subsequent opening up towards a more
deliberative mode of governance as a logical conclusion in a situation in which debates on the
technical RWM solutions had reached a dead end: as nothing remained to be decided at the
technical level, social acceptance became the key issue. Within only a few months the problem
was redefined as essentially political and societal rather than merely technical in nature (ibid).
Parliament adopted a law on the management of radioactive waste in 1991 – the country’s first

115

Office d’évaluation des choix scientifiques et technologiques, OPECST, composed of 20 parliamentarians, was

created in 1983 to inform Parliament on scientific and technological choices. Another sign of attempts by the
government to open up the hitherto highly closed and non-transparent decision making, especially in the area of nuclear
energy, was the setting up of the College for the Prevention of Technological Risks in February 1989 (Barthe 2006, 101102; Journé 2010).

91

France - Short Country Report
January 2019

law on nuclear power. The “Bataille Law”

116

reopened the search for solutions by stipulating a

15-year period of R&D on three options: a) geological disposal – until then been seen as the
only option, b) long-term near-surface storage, and c) partitioning and transmutation. The law
inaugurated a more dialogical and participatory approach to RWM policy, and introduced the
principle of reversible disposal. Since 1998, reversibility has been the cornerstone of French
RWM policy. It was confirmed in the 2006 “Planning Act”, enacted after a public consultation
organised by CNDP in 2005-2006 (Event 4, section 3.5). The Act established reversible
geological disposal as the reference option, but stipulated that, in parallel, research should
continue on two other options. An Act on nuclear transparency and security was also enacted in
2006, notably creating an independent safety regulation agency (the National Agency for
Nuclear Safety – ASN). A new law adopted in July 2016 inscribed the definition and conditions
of reversibility in French legislation. An Act on nuclear transparency and security was also
enacted in 2006, notably creating an independent safety regulation agency (the National
Agency for Nuclear Safety – ASN).

Site selection
After the failure of the site investigations conducted in the late 1980s and the subsequent
“reopening” of the RWM policy as stipulated in the Bataille Law, the government reintroduced
an initiative in 1993 that searched for volunteer hosts for an underground research laboratory
(URL). The following year, site investigations were launched in four of the thirty departments
that expressed interest: Gard (clay formations), Vienne (granite), Meuse (clay), and HauteMarne (clay). Local opposition movements emerged quickly, although most local politicians
were in favour of the projects. In 1996, the sites of Meuse and Haute-Marne were merged to
constitute the current site at Bure, a small village in the northeast of the country. In 1997, public
inquiries on the creation of an URL were conducted on the three sites. For both scientific and
political (local opposition) reasons, Gard and Vienne were eliminated, leaving Bure in 1998 as
the only candidate. The construction of the URL started in 2000.
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The law was named after the parliamentarian Christian Bataille, appointed to lead the extensive stakeholder

consultations in preparation of the law.

92

France - Short Country Report
January 2019

Gradually, over the course of the 2000s, Bure became the preferred location for the
construction of a deep geological repository. The absence of alternatives and competing sites
has been a central criticism from local citizens and politicians in and around Bure. The
transformation from an URL to a repository site was further consolidated in 2005, when Andra
concluded that Bure was “perfectly appropriate” to host such a facility, and chose an area of 250
2

km for the construction.

117

In 2009, Andra submitted its proposal to create a geological disposal facility, Cigéo (Centre
2

industriel de stockage géologique). The initial area of 250 km was then scaled down to about
100 km

2

in informal discussions with geologists,

consultations with local stakeholders.

119

118

and further down to 30 km

2

– after

In March 2010, the government approved the proposal,

subsequent to its examination by ASN, the National Assessment Board (CNE), and international
experts. In May 2013, CNDP launched a mandatory public consultation on the Bure site, which,
however, had to be fundamentally restructured because of obstruction by local opponents of
Cigéo. The planned public hearings were cancelled and replaced by on-line expert debates,
whereas a citizens’ consensus conference was organised to “save the face” of the CNDP.
According to the timetable established in 2006, the construction of the repository was to begin in
2017 and be completed by 2025, when the installation would become operational. However, as
one of the largest industrial projects ever to be undertaken in Europe, Cigéo faces considerable
challenges, partly because it is located in a sparsely populated area without a tradition of
nuclear power. Following the public consultations in 2013-14, the timetable was revised, and a
decision was made to start the disposal with a five-year industrial pilot phase. Andra now plans
to submit a construction licence in 2019, and to start construction work in 2022.

Local socioeconomic challenges
The fact that a nuclear project of such a dimension should be carried out in a sparsely
populated and economically declining region without a tradition of nuclear energy created
specific socio-economic challenges (Lehtonen 2015). The disposal site is situated on the border
117

This area is known as “zone de transposition”.

118

Thibaud Labalette, Andra, personal communication, 18 November 2013.

119

“Zone d’intérêt pour la reconnaissance approfondie” (ZIRA).
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between the departments of Meuse and Haute-Marne, each belonging to a different region –
Meuse to Lorraine and Haute-Marne to Champagne-Ardenne. The underground and surface
installations are situated on different sides of the border, largely for political reasons – to ensure
that Cigéo benefits both departments equally. To help the local and departmental authorities
prepare for the possible arrival of the project, economic support has been granted and an
interdepartmental scheme for the development of the region prepared in consultation with the
local stakeholders (SIDT 2013).
At the local level, Cigéo is expected to generate 1,300-2,300 direct jobs during the
approximately seven-year construction period, and 600-1,000 over the 100 years of operation
(SIDT 2013). In a region with a declining industry and a sparse, ageing, and relatively poorly
trained population, such perspectives trigger great expectations. At the same time, various local
stakeholders, citizens, and politicians evoke fears and concerns, such as excessive
dependence on a single industry, rising living costs, loss of rural traditions and ways of life (e.g.
hunting opportunities), insufficient ability of local businesses to harness the benefits from Cigéo,
the risk of the region becoming seen as France’s nuclear waste-basket, radiation risks, as well
as disturbance and pollution caused by increasing transport volumes.

Table 1:

Milestones in French high-level radioactive waste management
(Source: Lehtonen 2015).

1978

Decision in favour of reprocessing: the planned sequence of RWM:
vitrification – interim storage at La Hague – deep geological disposal.

1979

With the creation of Andra, geological disposal becomes institutionalised as
the reference option.

19871990

Site investigations meet strong local opposition, and prompt the government
to declare a one-year moratorium on site investigations.

1991

The country’s first law on nuclear policy stipulates a 15-year period of
research on three options : geological disposal, long-term near-surface
storage, and transmutation and partitioning.

19941997

Site investigations initially at four sites.

1998

The government chooses Bure as the site for the Underground Research
Laboratory.
Government adopts reversible geological disposal as the reference option.
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2005

Andra concludes on the suitability of Bure as a site for the repository.

2005-06

Public debate on the general options and orientations of the French
radioactive waste management policy.

2006

A new law on radioactive waste management, the so-called Planning Act,
mandates Andra to develop reversible geological disposal as the solution to
HLW management.

2009

Proposal by Andra for the creation of a geological disposal facility at Bure,
between two Departements (Meuse and Haute-Marne) and two regions
(Lorraine and Champagne-Ardenne).

March
2010

Government validates the proposal, after consultation with the safety
authority, the National Assessment Board, and local stakeholders.

May-Dec.
2013

Mandatory consultation, “public debate”, on Cigéo. Opponents prevent two
first public meetings from going ahead, and meetings are replaced by debate
th
on the internet. Conclusions of the debate released on 15 February 2014.

Dec.2013
February
2014

Organisation of a consensus conference on the Cigéo project, in response to
the problems encountered in the public debate.

May 2014

Andra publishes the actions it intends to undertake in reaction to the public
debate. These include an “industrial pilot phase” and a slight adjustment of
the timetable, with the planned date for construction licence in 2020.

July 2016

An Act defining the conditions of reversibility is adopted.

Reversibility
Reversibility has played an increasingly central role in debates concerning nuclear waste
management in France since the late 1980s. Until then, the country’s “nuclear elite” considered
irreversible disposal in deep geological repositories as the best and, de facto, the only option of
waste management, an option institutionalised by the creation of a waste management agency,
Andra,

120

in 1979 (Barthe 2006, 55-56). The proposed final disposal solution remained largely

unchallenged, and the relevant authorities and industry experts saw it as a way to depoliticise
waste management decision-making, turning RWM into a purely technical and scientific matter
(Barthe 2009). Even some critics of nuclear power considered geological disposal as the most
reasonable and rational solution. However, irreversibility – described as the impossibility to
recover the waste packages – was a central component in the argumentation by environmental
120

Agence nationale pour la gestion des déchets radioactifs (Andra) was created within the Commissariat à l’énergie

atomique (CEA).
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NGOs and local politicians opposed to geological disposal in the late 1980s (Cézanne-Bert and
Chateauraynaud 2009, 61-63). They advocated instead interim near-surface storage on the
nuclear sites. Apart from NIMBY

121

concerns, the opposition against disposal was framed much

in terms of alternative notions of rationality, appropriateness of decisions in the context of
uncertainty, and responsibility towards future generations. Opponents called into question the
rationality of “burying something that is not completely dead” (Barthe 2006, 108) or evoked the
argument of technical progress: future generations should not be deprived of the opportunities
of more rational and economic manner that the likely future technological development would
generate (Cézanne-Bert and Chateauraynaud 2009, 63). Burying wastes irreversibly would
hence be simply “anti-scientific” (Barthe et al. 2010).

Institutionalisation of reversibility
In January 1990, a socialist parliamentarian called for geological disposal to be made reversible
(ibid.). The Bataille Law (1991) made reversibility into an element of the country’s nuclear waste
legislation, but only as a possibility, without clearly defining the term. In particular, the distinction
between the technical retrievability and the reversibility of decisions remained unclear.

122

In

rhetoric, “irreversible burial” gradually gave way in the 1990s to “reversible geological
disposal,”

123

and reversibility gradually became a major theme in French RWM policy

(Hoorelbeke 2008, 9). Yet, irreversible final disposal remained the reference option (Barthe
2006; Barthe et al. 2010). In December 1998, the government heeded the demands from civil
society actors, confirming that the final disposal solution indeed must be reversible. It saw
reversibility as a precondition for the public acceptability of the waste management option
(Hoorelbeke 2008, 9-10; Barthe 2009), and stressed that importance of allowing future
generations to benefit from future technological development, instead of being bound by
decisions taken in the past (Gilbert and Bourdeaux 2006, 33-34).

121

“Not-in-my-backyard.”

122

Furthermore, the Law did not define clearly whether reversibility obliged the waste management authority to examine

two altogether alternative disposal concepts or to consider reversibility as an early step in a process ultimately leading to
irreversible disposal (Andra 2010, 35).
123

“Reversible geological disposal” (“stockage géologique réversible”) was introduced in the Law 1991, in parallel with

irreversible disposal.
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Reversibility and retrievability
The French approach differs from the majority of the other OECD countries in that reversibility,
instead of retrievability, is the central concept (e.g., OECD-NEA 2009a, 21). While the Bataille
Law made reversibility a central concern for Andra (e.g., Andra 2010; Cézanne-Bert and
Chateauraynaud 2009; 2010), the Planning Act of 2006

124

further distinguished between

recoverability (“récupérabilité”) and reversibility, the former denoting to the technical ability to
recover waste, and the latter referring to the possibility of reversing decisions. Reversibility
remains the umbrella term, covering both the technical and decision-making aspects.
Experts in RWM were all but enthusiastic about the requirement of reversibility, which they
perceived as contrary to the logic of final disposal, and as such merely a “social and political
constraint” to rational technical solutions (Gilbert and Bourdeaux 2006, 39-40). Like in many
other countries, the proposed solution was the adoption of a phased disposal concept,
consisting of progressive steps towards final irreversible geological disposal (Andra 2010, 36).
Critics were quick to point out that such a solution presented a number of weaknesses. In
particular, it would progressively diminish the degree of reversibility, and would in fact impose
on future generations a sudden shift from reversibility to irreversibility: once the last stage of the
process would be reached, a one-off decision to close the site would be unavoidable (Barthe
2009; Cézanne-Bert and Chateuraynaud 2009). An alternative notion was formulated by a
sociologist Yannick Barthe, in 2001, at a conference organised by the CLIS of Bure. Interim
storage would become the reference option, which would require continuous exploration of
alternative waste management options, given that the confinement of the waste packages
would in any case need to be periodically checked approximately every 100 years (CézanneBert and Chateauraynaud 2009, 84; Gilbert and Bourdereaux 2006, 37-38).
The “Planning Act” of 2006 further clarified the terms of reversibility, but did not fully satisfy
critics, since long-term near-surface storage was relegated to a secondary position. The new
Act consolidated the position of reversibility as a central concern in the national RWM policy,
124

Loi n°2006-739 du 28 juin 2006 de programme relative à la gestion durable des matières et déchets radioactifs:

http://legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000240700. Planning Act No. 2006-739 of 28 June
2006
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and

Waste:

http://www.andra.fr/download/andra-international-en/document/editions/305va.pdf
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distinguished between the technical and decision-making versions of the concept, and gave
Parliament a key role in decision-making. In their analysis of the debates on reversibility,
Cézanne-Bert and Chateauraynaud (2009, 44) observed that in practice, the debate on R&R
still attracted little media attention, and remained predominantly a technical issue, kept on the
agenda essentially by Andra’s engineers and local members of the CLIS of Bure. Both CLIS
and the elected General Councils of the two host regions have set reversibility as a primary
condition for a repository, but accept reversibility only as a temporary solution (OECD-NEA
2009b). While the demand for reversibility came from the civil society, the opponents to
geological disposal and nuclear energy now saw the topic essentially as an attempt by the
nuclear lobby to gain “social acceptance” for geological disposal and for the continued reliance
on nuclear energy (Cézanne-Bert and Chateauraynaud 2009, 4). The Planning Act of 2006
nevertheless made reversibility into a key theme of the CNDP debate in 2013.
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Reversibility post-CNDP 2013
The Planning Act of 2006 stipulated that a new parliamentary debate concerning the principle of
reversibility should be conducted in 2015. However, several attempts were made to bypass this
requirement and legislate on reversibility in an accelerated process. The government and
certain parliamentarians sought to insert an article concerning reversibility in two legislative Acts
in 2014-2015 – one on energy transition and another on relaunching of economic growth and
activity (the “Macron Law”). A Senate representative from the Department of Meuse, Gérard
Longuet, indeed managed to slip in an article on reversibility in the latter law, at a session held
at 5 am on 28 April, in the presence of only about thirty parliamentarians (Chauveau 2015). The
Constitutional Court finally invalidated this amendment, judging that it had nothing to do with the
general objectives of the Macron Law. Together with his colleague from Haute-Marne, Christian
Namy, Longuet managed to get their Bill on reversibility accepted, which was adopted by
th

Parliament on July 11 2016, and then enacted as a law on 26 July.

125

It defines reversibility as

the ability, for the future generations, to either construct and then operate a disposal facility
through successive phases, or to review earlier choices and modify the management
solutions.

126

It also includes the possibility to retrieve the waste packages according to the

dispositions and during a period that are in line with the strategy of operation and closure of the
facility. The law also foresees periodic reassessment of the project every five years. Disposal
must remain reversible for at least 100 years, but a new law – in association with the
construction licence process – will be needed to define the length of the reversibility period.

Reversibility as a means of ‘opening up’ or ‘closing up’?
By reopening the research of alternatives to long-term geological disposal of long-term
radioactive material, the Bataille Law triggered a process of opening up, with far-reaching
consequences for nuclear policy and decision-making in France. Reversibility has since then
been a key element of this opening up, and constituted a part of the response to the crisis
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https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000032932790&dateTexte=&categorieLien=id
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“La réversibilité est la capacité, pour les générations successives, soit de poursuivre la construction puis l'exploitation

des tranches successives d'un stockage, soit de réévaluer les choix définis antérieurement et de faire évoluer les
solutions de gestion.”
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encountered in 1980s. The Bataille Law introduced new participants into the debate, increased
the complexity and unpredictability of decision-making, and changed the role of expertise in the
process (e.g. by bringing in academic social scientists from CNRS). The role of the expert
became one of providing information for further exploration of different possibilities rather than
for a pre-defined policy decision (Barthe 2006). Instead of ‘hard decisions having to be made on
the basis of soft facts’ (Funtowicz and Ravetz 1994), the challenge in many cases seems to be
how to render a decision ‘softer’ through active ‘non-decision making’ (Barthe 2006, 214).
While reversibility was elemental in this opening up, its consequences reached further: the
CNDP debate in 2005-2006 helped the organisation to gain credibility and independent image
notably among the NGOs (e.g., Chateauraynaud et al. 2005),

127

while the opening up of RWM

policy also allowed OPECST to reinforce its authority in parliamentary scrutiny on science and
technology choices (Parotte 2016). Both CNDP and OPECST have been central in the French
RWM policy, characterised by successive and mandatory public consultations and expert
reviews, conducted by actors independent of the waste management organisation, Andra.
However, as the recent attempts by local politicians to push through decisions on reversibility
through the backdoor illustrate, the “reversibilisation” and opening up always remains temporary
and vulnerable to strategic and instrumental action, as dominant groups seek closure around
their preferred option. Furthermore, both the opponents and defenders of geological disposal
frequently claim that reversibility is merely a way to justify geological disposal (for an example of
such views by an advocate of geological disposal, see Gibb 2004, 15). The expert-led and
technocratic tradition of French nuclear policymaking has certainly not disappeared, yet in the
light of this technocratic tradition the recent changes in both legislation and the relationships
between the state and civil society in France (e.g., McCauley 2007; Saurugger 2007) appear as
significant signs of “opening up.” At regular intervals, decisions need to be taken, alternative
options closed down, and some participants excluded from decision-making. Such individual
moments of closure can either lead to progressive narrowing down of options and convergence
towards an ineluctable final decision, or they can instead be precursors to subsequent and
127

Personal communication, a French social scientist specialised in citizen participation and deliberative democracy,

September 16, 2008.
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periodic moments of “opening up” and reappraisal. Seen in this light, the current situation in the
French RWM policy is probably closest to an intermediate model of “technical reversibility”
(Barthe et al. 2010): a staged process whereby political decisions progressively lead towards
final geological disposal, with reversibility as an interim solution on the path towards such
irreversibilisation (e.g. Andra 2008, 20; MEEDM/ASN 2010). While significant opening up has
taken place since the late 1980s, Parotte (2016) underlines its limits, and suggests the notion of
“closing up” to describe a process whereby geological disposal remains the reference option,
but only provided that the condition of reversibility is complied with. The specific conditions for
reversibility have the double function of legitimising the reduction of the range of options on the
agenda, while at the same time ensuring that a negotiation space is maintained concerning
future phases of implementation. While this reduction of the possibilities remains partial, it
nevertheless does not fully define which elements in the political commitments already made
still remain open for negotiation. Finally, if CNDP and OPECST have indeed played a prominent
role in the opening up of the RWM policy debate, both have seen their influence decline as the
project has advanced towards implementation and techno-economic considerations have taken
precedence. The largely failed public debate in 2013 has served to marginalise CNDP, but also
provided an opportunity for innovation and renewal.
Event 5

Radioactive waste management policy and reversibility

Who was involved?

Andra (responsible for implementing the disposal project); Directorate
General for Energy and Climate – DGEC – the ministry responsible for
energy (and for RWM policy); EDF, Areva, CEA (waste producers);
OPECST (parliamentary scrutiny); CNDP (organisation of public
consultations); CLIS and ANCCLI (mediators between local
stakeholders); CNE – National Assessment Board, ASN, IRSN, CHN,
independent experts, National Court of Auditors, (evaluators and
monitoring bodies); HCTISN (facilitator of stakeholder consultation); the
pilot group of the interdepartmental land use development plan; GIP
Meuse & GIP Haute-Marne (multistakeholder bodies established to
manage the use of economic support funding at the municipal and
departmental levels); local politicians; NGOs opposed to the disposal
project (EODRA, StopBure!, Villesurterre, Réseau Sortir du nucléaire,...)
From the opening up and enhanced dialogue in RWM policy since 1990
until today.
From mere communication prevailing until 1990, to an increasing degree
of consultation and pluralist expertise (the various commissions and
OPECST in the 1990s), and to some extent more genuine participation

When and where did it
take place?
What type of process
was it? How did this
change over time?
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(CNDP debates, citizens’ consensus conference 2014)

4. Facts & Figures
The purpose of this section is to give an overview of nuclear power in France. This section
contains such data as number of reactors, reactors’ locations, technical and chronological
details of reactors’ construction as well as statistics on electricity production, periodization and
social connections to nuclear constructions. This data can be used as a supportive material to
the following sections of the country report and in order to understand the overall country’s
situation. Key dates and abbreviations used in this report are presented in the beginning of this
section.

4.1. Data summary


There are 19 nuclear power sites in France (for a total of 58 operating
reactors)



About 75% of electricity production in France comes from nuclear energy



Nuclear electricity is generated at low cost, given that practically all
investment costs have been amortised, yet the life-extensions and back-end
costs (decommissioning, waste management, and safety upgrades in
ageing reactors) are pushing costs up



France is the largest electricity exporter in the world (more than €3 billion
annual revenue), and a significant exporter of nuclear technology and knowhow



France is building a new third generation nuclear power reactor, the EPR



France participates in the international Generation IV programme, with a
project for a sodium cooled fast breeder reactor (ASTRID)



The government aims to reduce the share of nuclear power in electricity
supply from the current 75% to 50% by 2035



Estimates vary widely concerning the share of spent fuel that is recycled. A
part of the plutonium – which constitutes about 1% of spent fuel – is
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reprocessed into MOX fuel, yet only a third of French reactors can use
MOX. Of the 95% of spent fuel consisting of uranium, about 10% is in
principle recoverable, but France does not possess the technology needed
to do so.
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4.2. Periodization
French nuclear developments can be divided into ten periods:
1. 1945-1951 – Post-war nuclear technocracy
2. 1952-1959 – Launching of the civilian nuclear programme
3. 1959-1965 – The second nuclear programme
4. 1966-1973 – “War of the systems”, and the adoption of the PWR technology
5. 1974-1979 – Launching of the “all-nuclear” policy (the Messmer Plan)
6. 1979-1986 – Three Mile Island and the first openings of the nuclear technocracy
7. 1986-1997 – The beginning of mistrust and doubt: from Chernobyl to the closure of
Superphénix fast breeder industrial prototype reactor
8. 1998-2003 – Electricity-market liberalisation and the resurgence of radical anti-nuclear
protest
9. 2003-2009 – Pushing for a French-led nuclear renaissance; attempts to democratise
energy and nuclear policy
10. 2010 – Crisis and the end of the French-led nuclear renaissance

4.3. Key dates and abbreviations
Key dates are highlighted in bold:
1945

Creation of CEA (Commissariat à l’énergie atomique), 18 October

1946

Creation of EDF (Electricité de la France et Gaz de France), on 8 April, by a law
on nationalisation, which unites private companies within one and a single
electricity and gas company.

1948

The first French uranium deposits discovered at Crouzille, Limousin.
Entry into operation of the first French reactor, Zoé.

1949

Creation of the first large national nuclear research centre managed by CEA.

1950

Conception of gas-graphite reactors capable of providing plutonium for the
construction of an atomic bomb.
The “Mouvement pour la paix” (movement for peace) launches the “Stockholm
Appeal” against the use of nuclear weapons, with the then High-Commissioner of
CEA, Frédéric Joliot-Curie, as its first signatory. Joliot-Curie is removed from office
a few months later.

1952

The first plan for the development of nuclear power (1952-1957)

1954

The launching of the French military nuclear programme.

1955

Creation of the Commission consultative pour la production d’électricité
d’origine nucléaire – PEON (Consultative commission for the production of
nuclear electricity).
Creation of the centre for plutonium production at Marcoule
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1958

Creation of the Framatome company, as a merger of the companies Schneider,
Merlin-Gerin and Westinghouse.

1959

The first plutonium ingots produced in France.

1960

Limitation on the civil responsibility of nuclear operators in case of an accident.
CEA experiments on the immersion of radioactive waste in sea.

1962

Creation of the Association Contre le Danger Radiologique – ACDR (Association
against radiological dangers).

1963

Creation of the Mouvement Contre l’Arme Atomique – MCAA (Movement
against the atomic weapons).

1964

On the recommendation of PEON commission, a Council of ministers prepares for
the construction of one 500 MW graphite-gas reactor per year.

1965

The second five-year nuclear plan is launched.

1966

L’ACDR is transformed into the Association pour la protection contre les
rayonnements ionisants – APRI (Association for the protection against ionising
radiation).

1968

Student revolts in May.
The MCAA becomes the Mouvement pour le Désarmement, la Paix et la Liberté
(MPDL)
Accident at the Chooz power plant.

1969

Accident at the Saint-Laurent-des-Eaux plant.
Georges Pompidou becomes president of the Republic, and nominates Jacques
Chaban-Delmas as Prime Minister.
The choice in favour of Westinghouse PWR technology, and the
abandonment of the national gas-graphite technology.
Creation of the interim waste storage site, CSM, at La Hague.
Development of the technology for vitrification of radioactive waste at Marcoule.

1971

First mass demonstrations against nuclear power: 1,500 people protest
against the reactor in Fessenheim (Alsace) and 15,000 at Bugey (Ain).
Creation of Friends of the Earth (Amis de la Terre) in France.
The “Menton message”: 2,200 scientists from several countries – primarily
biologists and economists – sign a petition in Menton, France, warning about the
dangers of nuclear.

1972

Restructuration and consolidation of French nuclear industry: private
capital, public-private partnerships, consortia between French and foreign
enterprises.
Creation of the international uranium enrichment company, EURODIF.

1973

The first oil shock.
Creation of safety organisations: Service central de sûreté des installations
nucléaires (SCSIN) and Conseil supérieur de la sûreté nucléaire (CSSN)
Creation of the French society for nuclear energy (Société française pour l’énergie
nucléaire – SFEN).

1974

Launching of the massive nuclear programme, named after the then Premier
Minister, Pierre Messmer. The Messmer Plan foresees the construction of
thirteen 1,000 MW reactors.
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rd

The death of the President Pompidou on 3 March; Valéry Giscard d’Estaing
nd
becomes President on 2 April.
Transfer to France of the Westinghouse licence for the construction of PWRs in
France marks the beginning of the “Frenchification” of the technology.
Creation of a working group responsible for exploring the technical options for
nuclear waste (OGD), to work on two research orientations: deep geological
disposal and transmutation.
1975

Eighteen nuclear steam-generating systems ordered from the national
constructor Framatome.
Brief debate on the nuclear programme in Parliament.
Controversies over the siting of reactors.
Creation of the Conseil de la politique nucléaire extérieure.
Giscard d’Estaing decides to continue the execution of Messmer Plan, with the
intention to construct some 50 reactors of 900-1,300 MW – a total capacity of
50,000 MW – by 1985.
At Fessenheim, 15,000 demonstrators rally against nuclear power.
In August, a demonstration against the plant in Blayais.
The “Appeal of the 400” and the creation of the counter-expertise
organisation Groupement de Scientifiques pour l’Information sur l’Energie
Nucléaire (GSIEN).

1976

Creation of COGEMA (Compagnie générale des matières nucléaires).
Mass demonstrations against the planned Superphénix fast breeder industrial
demonstration reactor at Creys-Malville.
Creation of the nuclear protection and safety organisation, IPSN (Institut de
protection et de sûreté nucléaires) within CEA.

1977

Four demonstrations against planned nuclear power stations at Nogent,
Gravelines, Paluel, and Golfech.
Mass demonstrations against Superphénix fast breeder reactor at CreysMalville lead to violent confrontations between the police and the
demonstrations, and to the death of one demonstrator.
The Socialist Party calls for a moratorium on the nuclear programme.
Creation (by President Giscard d’Estaing) of the Conseil de l’information nucléaire,
chaired by Simone Veil.
CFDT labour union organises a conference for the confrontation of views on the
programme.
Organisation in Paris of a conference on the “psycho-sociological implications of
the development of a nuclear industry”, by the French society for radioprotection
and INSERM.

1978

Petition against the construction of a nuclear power plant at Golfech gets 3,000
signatures.
The “Geneva appeal”, on 2nd October, is signed by 50,000 signatories across
Europe.
The formation “Ecologie 78” presents candidates across the country in
parliamentary elections.
The waste vitrification unit becomes operational at Marcoule.
Decision in favour of reprocessing, with the planned sequence for handling of
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the waste: vitrification – interim storage at La Hague – deep geological disposal.
1979

Three Mile Island accident in the USA, 28th March, rated at INES level 5.
The interministerial committee on nuclear electricity authorises EDF to construct
six 1,300 MW reactors and three 900 MW reactors in 1980-1981.
In its first report, the nuclear information council (Conseil de l’information
nucléaire) criticises the nuclear programme.
A nuclear waste management agency, Andra, is created within CEA;
geological disposal hence becomes institutionalised as the reference option.

1980

The government accelerates the nuclear programme: twelve new reactors are
ordered.
Accident at the Saint-Laurent-des-Eaux reactor.
National petition calling for democratic debate on energy policy is signed by more
than 500,000 persons.
Failure to create a surface storage waste storage facility at the Bois-Noirs site, in
Loire.
Creation of the anti-nuclear organisation, CRILAN, in reaction to the construction
of two reactors in Flamanville (Manche), development of the La Hague
reprocessing plant, the Manche waste storage site (Centre de Stockage Manche)
and the military nuclear installation “Arsenal de Cherbourg”.

1981

Entry in power of the socialist government of François Mitterrand.
Parliamentary debate on energy policy.
The plan to construct a reactor at Plogoff, Brittany, is abandoned.
Slight deceleration of the programme of reactor orders.
Accident at the La Hague reprocessing plant.
Demonstration organised by the Friends of the Earth calls for the closure of La
Hague reprocessing plant, and opposes the construction of a reactor at Braud-etSaint-Louis.
Establishment of the multi-stakeholder Castaing commission to examine
nuclear waste policy options.
Beginning of a gradual dispersion and weakening of the anti-nuclear
movement.

1983

International protest demonstration at La Hague.
Creation of WISE-Paris, a counter-expertise organisation with the aim to provide
information and documentation on nuclear and energy issues.
Creation, at CEA, of a unit for R&D on nuclear waste management – Département
de recherche et de développement sur les déchets (DRDD).
Site investigations in view of deep geological disposal of waste.

19841985

The last phase of Generation II reactor orders (except for Civaux, 1988-1991).
The end of orders within the national borders.

1985

Creation at the Ministry of Industry of a working group (Commission Coguel) to
establish criteria for the choice of a deep geological disposal site.

1986

The revealed deficiencies in emergency preparedness and communication
on the consequences of the Chernobyl accident in France lead to a rapid
erosion of trust in governmental information on nuclear risks and safety.
Creation of a Groupe permanent d’experts sur les déchets radioactifs within DSIN
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(Direction de la sûreté des installations nucléaires)
Creation of the counter-expertise organisations, ACRO and CRIIRAD.
1987

Pierre Delaporte replaces Marcel Boiteux, the director of EDF since 1967 (until
1979, Director General; then President).
CSSN is transformed into the Conseil supérieur de la sûreté et de l’information
nucléaire (CSSIN).

1987

Andra begins site investigations for the installation of an underground research
laboratory for deep geological disposal.

19871990

Waste disposal site investigations meet strong local opposition, and prompt
the government to declare a one-year moratorium on site investigations.

1988

François Mitterrand is elected for a second term as President of the Republic.
The share of nuclear in the production and consumption of electricity in France
reaches its peak at 88%.

1989

Accident at the Gravelines plant.

1990

Site investigations for deep geological disposal face vehement local opposition.
Government declares a moratorium on nuclear waste management research.
OPECST organises public consultations on the topic. First “Bataille report” is
published at the end of the year.

1991

The Bataille Law on nuclear waste management stipulates a 15-year period of
R&D on three management options: 1) deep geological disposal, 2) long-term
near-surface storage, and 3) partitioning and transmutation. The Law also
strengthens the status of Andra, making it a state agency independent of waste
producers.
Creation of CNE (Commission nationale d’évaluation), an organisation charged to
annually assess the progress in R&D into radioactive waste management.
SCSIN becomes Direction de la sûreté nucléaire (DSCIN).

1992

Creation of a mediation group, led by the parliamentarian, Christian Bataille, to
investigate the options for establishing an underground waste research facility.
Inauguration, at Soulaines (Aube), of a low-level radioactive waste storage site.

1993

France signs the London Convention banning the dumping of radioactive waste in
sea.

1994

The Service central de protection contre les rayons ionisants (SCPRI) becomes
the Office de protection contre les rayonnements ionisants (OPRI).
The mediation group releases its report on waste disposal research sites,
proposing four sites: Gard, Vienne, Haute-Marne, and Meuse.

19941997

Site investigations for high-level nuclear waste initially at four sites – the Meuse
and Haute-Marne sites are soon merged to form but one site in Bure, a village at
the border of the two departments.

1996

Publication of the “Bataille Report” on the advancement of research into the
country’s radioactive waste management options.

1997

Entry in the power of the Socialist-Green government of Lionel Jospin.
Soon after taking office, Jospin announces the closure of the Superphénix fast
breeder reactor.
Creation of the anti-nuclear NGO network, Réseau sortir du nucléaire.
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The “affair” of radioactive leaks at La Hague.
Creation, within CNRS, of a research programme on the back-end of the nuclear
cycle.
Public inquiries conducted at the three candidate sites for hosting a waste
research laboratory.
1998

The government chooses Bure (Meuse & Haute-Marne) as the site for the
Underground Research Laboratory.
Government adopts reversible geological disposal as the reference option.
Closure of Superphénix.
CNE publishes a report on the question of reversibility of nuclear waste disposal.
OPECST publishes the “Rapport Le Déaut” on transparency in the nuclear sector.

1999

Incident at the Blayais station, 27-28 December, classified at level 2 on the
INES scale.
A parliamentary debate on nuclear confirms the support to the continuation of
French nuclear policy.
Authorisation for the construction of an URL at Bure.

2000

Charpin-Pellat-Dessus report: the first comprehensive and public analysis of
the economics of the nuclear sector in France.

2001

The government creates the AREVA group.

2002

Creation of the safety unit within the government (Direction générale de la
sûreté nucléaire et de la radioprotection – DGSNR) and an independent
nuclear safety and radioprotection expert organisation (Institut nucléaire de
radioprotection et de sûreté nucléaire – IRSN).

2003

Public debate on the French energy strategy results in the publication of the
“Besson report”, leading to a White Paper on energy.
The industry minister, Nicole Fontaine, declares her support in favour of the
construction of an EPR.
The Finnish company, TVO, orders an EPR from Areva-Siemens.

2004

Parliamentary debate on the EPR in April. Flamanville chosen as the site in
October.

2005

Andra concludes on the suitability of Bure as a site for the waste repository.
International decision to site the ITER experimental fusion reactor in
Cadarache, France.
Areva begins the construction of the Olkiluoto 3 EPR in Finland.
EDF orders an EPR reactor to be built in Flamanville, La Manche.

2005-06

Thee “nuclear debates” (public consultations organised by CNDP) on: 1) the
construction of an EPR reactor at Flamanville, 2) the general options and
orientations of the French radioactive waste management policy; and 3)
construction of a high-voltage transmission line to connect Flamanville EPR to the
national grid.

2006

A new law on radioactive waste management, the so-called Planning Act,
mandates Andra to develop reversible geological disposal as the solution to HLW
management.
The law on transparency and safety in the nuclear sector creates ASN as a
fully independent safety authority.
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2007

EDF starts the construction of the Flamanville EPR in December.

2008

Accidents at the Chinon and Tricastin plants.

2009

Proposal by Andra for the creation of a geological disposal facility at Bure,
between two Departments (Meuse and Haute-Marne) and two regions (Lorraine
and Champagne-Ardenne).
The French “national” consortium (Areva, EDF, GDF Suez, Vinci, Alstom)
loses to the South-Korean Kepco the bid to construct a reactor in AbuDhabi.

2010

Government validates Andra’s proposal to construct a deep geological
repository at Bure, project Cigéo, after consultation with the safety authority, the
National Assessment Board, and local stakeholders.
“Roussely report” on the reorganisation of the French nuclear industry.

2011

Fukushima accident, 11 March.
Accident at the nuclear installation Centraco, near the Marcoule site.
Additional evaluation report (September), prepared by EDF, on the safety of
Blayais and Saint-Laurent-des-Eaux, in response to the Fukushima accident.

2012

ASN releases, on 3rd January, its report on the safety evaluations conducted in
reaction to the Fukushima accident. In June, ASN publishes 36 additional
decisions concerning the installations of EDF, CEA and AREVA.
Report of the National Court of Auditors (Cour des Comptes) on the costs of the
nuclear sector.
President Hollande takes office and confirms his electoral promise of
reducing the share of nuclear in French electricity supply from the present
75% to 50% by around 2025. Hollande also reaffirms his intention to shut down
the Fessenheim plant (Alsace) by the end of 2016.

2013

May-December: mandatory consultation, “public debate”, on Cigéo, the
nuclear waste repository project. Opponents prevent two first public
meetings from going ahead, and meetings are replaced by debate on the
internet.
To “save the face” of CNDP after the failed public debate, a consensus conference
on the Cigéo project is launched in December.

2014

The consensus conference on Cigéo proves relatively successful, and ends in
February.
th
Conclusions of the CNDP public debate on Cigéo released on 15 February 2014.
Andra publishes the actions it intends to undertake in reaction to the public debate.
These include an “industrial pilot phase” and a slight adjustment of the timetable,
with the planned date for construction licence in 2020.
Parliamentary commission discusses the costs of the nuclear sector.

2015
Law on energy transition confirms the objective to reduce the share of nuclear in
electricity supply to 50% by 2025
2017
Environment minister Nicolas Hulot announces, on 7th November, that the target
date for reducing the share of nuclear in electricity supply will have to be
postponed.
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Abbreviations:
ACDR
ACRO
AFMT
ANDRA

CSSN
CSSIN
DSIN

Association Contre le Danger Radiologique (until 1966)
Association pour le contrôle de la radioactivité à l’ouest
Association française des maladies de la thyroïde
Agence nationale pour la gestion des déchets radioactifs
Association pour la protection contre les rayonnements ionisants (Association
for the protection against ionising radiation); until 1966 ACDR.
Agence de sûreté nucléaire
Advanced sodium technological reactors for industrial demonstration
Boiling Water Reactor
Commissariat à l’énergie atomique et aux énergies alternatives (French
Alternative Energies and Atomic Energy Commission)
Comité contre la pollution atomique dans La Hague
Centre d’études nucléaires de Saclay
Centre d’études sur l’évaluation de la protection dans le domaine nucléaire
Confédération française démocratique du travail
Confédération générale des cadres
Confédération générale du travail
Conseil de l’information sur l’énergie électronucléaire
Centre industriel de stockage géologique (Project for the construction of a deep
geological repository for high- and medium-level waste at Bure)
Commission locale d’information
Commission nationale d’évaluation, an organisation charged to annually assess
the progress in R&D into radioactive waste management
Commission nationale du débat public
Centre national de recherche scientifique
Comité directeur pour la gestion de la phase post-accidentelle d’un accident
nucléaire ou d’une situation d’urgence cardiologique
Compagnie générale des matières nucléaires
Commission particulière du débat public
Comité de réflexion indépendante et de lutte antinucléaire; an anti-nuclear
organisation in the Nord-Cotentin region, established in 1980
Commission de recherche et d’information indépendantes sur la radioactivité
Comité régional d’information nucléaire
Centre de recherches nucléaires
Centre de stockage de la Manche
Commission spéciale permanente d’information près de l’établissement de La
Hague
Conseil supérieur de la sûreté nucléaire
Conseil supérieur de la sûreté et de l’information nucléaires
Direction de la sûreté des installations nucléaires

DRDD

Département de recherche et de développement sur les déchets

APRI
ASN
ASTRID
BWR
CEA
CCPAH
CENS
CEPN
CFDT
CGC
CGT
CIEE
Cigéo
CLI
CNE
CNDP
CNRS
CODIRPA
COGEMA
CPDP
CRILAN
CRIIRAD
CRIN
CRN
CSM
CSPI
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EDF

Électricité de France S.A.

EPR

European Pressurised Reactor

EURODIF

European Gaseous Diffusion Uranium Enrichment Consortium

FBR

Fast breeder reactor

FO

Force ouvrière (labour union)

GDF
Suez

Engie since 2015, multinational electric company from France

GRNC

Groupe Radioécologie Nord Cotentin

GSIEN

Groupement de Scientifiques pour l’Information sur l’Energie Nucléaire

IPN

Institut de physique nucléaire

IPSN

Institut de protection et de sûreté nucléaire

IRSN

Institut de radioprotection et de sûreté nucléaire

IN2P3

Institut national de physique nucléaire et de physique des particules

INSERM

Institut national de la santé et de la recherche médicale

ITER

International Thermonuclear Experimental Reactor

MCAA

Mouvement contre l’armement atomique (Movement against atomic weapons)

MOX
OGD

Mix of oxides of uranium and plutonium, designed for the fabrication of nuclear
fuel
Groupe de travail sur les options techniques relatives à la gestion des déchets
nucléaires

OPECST

Office parlementaire d’évaluation des choix scientifiques et technologiques

OPRI

Office de protection contre les rayonnements ionisants

PC

Parti communiste

PEON

Commission consultative pour la production d’électricité d’origine nucléaire
(Consultative commission for the production of nuclear electricity)

PSU

Parti socialiste unifié

PWR

Pressurised Water Reactor

SCSIN

Service central de sûreté des installations nucléaires

SCPRI

Service central de protection contre les rayonnements ionisants

SFEN

Société française pour l’énergie nucléaire (French society for nuclear energy)

URL

Underground Research Laboratory (for deep geological disposal of radioactive
waste)
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4.4. Map of nuclear power plants
Figures below present locations of nuclear power plants in France.

Figure 1 – Nuclear power plants in France. Source: WNA 2016.
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The following figure represents reactors in more details with their current state.

Figure 2 – Reactors in operation and under construction in France. Source: ASN 2016
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Different colours of reactors represent reactors’ maximum capacities.

Figure 3 – French nuclear sites, 30 June 2015. Source: Ministry of the Environment.
Chiffres clés de l’énergie, Edition 2015. P. 28.
http://www.developpement-durable.gouv.fr/Les-chiffres-cles-de-l-energie-en.html
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4.5. List of reactors and technical and chronological details
Tables below represent summaries of nuclear reactors in France.
Table 1 – List of operating reactors in France. Sources: WNA 2016, IAEA 2016.

No

Name

Operator

Reactor
supplier,
generator
supplier

Type

MWe Construction Operations Planned
net
began
started
shutdown

1

Belleville1

EDF

Framatome,
Alstom

PWR 1310

2

Belleville2

EDF

Framatome,
Alstom

PWR 1310

3

Blayais-1

EDF

Framatome,
Alstom

PWR 910

4

Blayais-2

EDF

Framatome,
Alstom

PWR 910

Feb-83

5

Blayais-3

EDF

Framatome,
Alstom

PWR 910

Nov-83

6

Blayais-4

EDF

Framatome,
Alstom

PWR 910

Oct-83

7

Bugey-2

EDF

Framatome,
Alstom

PWR 910

8

Bugey-3

EDF

Framatome,
Alstom

PWR 910

9

Bugey-4

EDF

Framatome,
Alstom

PWR 880

10

Bugey-5

EDF

Framatome,
Alstom

PWR 880

11

Cattenom
-1

EDF

Framatome,
Alstom

PWR 1300

12

Cattenom
-2

EDF

Framatome,
Alstom

PWR 1300

Feb-88

13

Cattenom
-3

EDF

Framatome,
Alstom

PWR 1300

Feb-91

14

Cattenom
-4

EDF

Framatome,
Alstom

PWR 1300

Jan-92

1980

Jun-88
Jan-89

1976

Dec-81

Mar-79

2019

Mar-79

2019

1974

Jul-79Jan-80

2019

1974

Jul-79Jan-80

2020

1972
1973

1979

Apr-87
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15

ChinonB1

EDF

Framatome,
Alstom

PWR 905

16

ChinonB2

EDF

Framatome,
Alstom

PWR 905

17

ChinonB3

EDF

Framatome,
Alstom

PWR 905

18

ChinonB4

EDF

Framatome,
Alstom

PWR 905

19

Chooz-B1

EDF

Framatome,
Alstom

PWR 1500

20

Chooz-B2

EDF

Framatome,
Alstom

PWR 1500

21

Civaux-1

EDF

Framatome,
Alstom

PWR 1495

22

Civaux-2

EDF

Framatome,
Alstom

PWR 1495

23

Cruas-1

EDF

Framatome,
Alstom

PWR 915

24

Cruas-2

EDF

Framatome,
Alstom

PWR 915

Apr-85

25

Cruas-3

EDF

Framatome,
Alstom

PWR 915

Sep-84

26

Cruas-4

EDF

Framatome,
Alstom

PWR 915

Feb-85

27

Dampierr
e-1

EDF

Framatome,
Alstom

PWR 890

28

Dampierr
e-2

EDF

Framatome,
Alstom

PWR 890

Feb-81

29

Dampierr
e-3

EDF

Framatome,
Alstom

PWR 890

May-81

30

Dampierr
e-4

EDF

Framatome,
Alstom

PWR 890

Nov-81

31

Fessenhe
im-1

EDF

Framatome,
Alstom

PWR 880

32

Fessenhe
im-2

EDF

Framatome,
Alstom

PWR 880

1977
1977
1980
1981
1984
1985
1988

Feb-84

2024

Aug-84

2024

Mar-1987

2027

Apr-1988

2028

Dec-96
1999
1999
2000

1978

1974

1970

Apr-84

Sep-80

Dec-77

2016

Mar-78

2016

117

France - Short Country Report
January 2019

33

Flamanvil
le-1

EDF

34

Flamanvil
le-2

35

Framatome,
Alstom

EPR
(PW
R3)

EDF

Framatome,
Alstom

PWR 1330

Golfech-1

EDF

Framatome,
Alstom

PWR 1310

36

Golfech-2

EDF

Framatome,
Alstom

PWR 1310

37

Graveline
s-B1

EDF

Framatome,
Alstom

PWR 910

38

Graveline
s-B2

EDF

Framatome,
Alstom

PWR 910

Dec-80

39

Graveline
s-B3

EDF

Framatome,
Alstom

PWR 910

Jun-81

40

Graveline
s-B4

EDF

Framatome,
Alstom

PWR 910

Oct-81

41

Graveline
s-C5

EDF

Framatome,
Alstom

PWR 910

Jan-85

42

Graveline
s-C6

EDF

Framatome,
Alstom

PWR 910

Oct-85

43

Nogent
s/Seine-1

EDF

Framatome,
Alstom

PWR 1310

44

Nogent
s/Seine-2

Framatome,
Alstom

PWR 1310

45

Paluel-1

Framatome,
Alstom

PWR 1330

46

Paluel-2

Framatome,
Alstom

PWR 1330

47

Paluel-3

Framatome,
Alstom

PWR 1330

48

Paluel-4

Framatome,
Alstom

PWR 1330

49

Penly-1

Framatome,
Alstom

PWR 1330

50

Penly-2

Framatome,
Alstom

PWR 1330

EDF

EDF

1330

Dec-86
1979
Mar-87

1982

Feb-91
Mar-94

1974

1981

Nov-80

Feb-88
May-89

1977
1978
1979
1980
1982

Dec-85

2025

Dec-85

2025

Feb-86

2026

Jun-86

2026

Dec-90
Nov-92
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51

SaintAlban-1

52

EDF

Framatome,
Alstom

PWR 1335

SaintAlban-2

Framatome,
Alstom

PWR 1335

53

SaintLaurentB1

Framatome,
Alstom

PWR 915

Aug-83

54

SaintLaurentB2

Framatome,
Alstom

PWR 915

Aug-83

55

Tricastin1

Framatome,
Alstom

PWR 915

56

Tricastin2

Framatome,
Alstom

PWR 915

Dec-80

57

Tricastin3

Framatome,
Alstom

PWR 915

May-81

58

Tricastin4

Framatome,
Alstom

PWR 915

Nov-81

EDF

1979
1979

1974

May-86
Mar-87

Dec-80

The next table shows reactors that are no longer in operation.

Use

Operator

1

Brennilis

Experimental CEA,
heavy water EDF

2

Bugey-1

EDF

3

Celestin 1

Tritium
breeder

4

Celestin 2

Tritium
breeder

5

ChinonA1

Type

GCHWR
many,
Rateau,
JeumontSchneider

Shutdown

Site name

Operations
started

No

Reactor
supplier,
generator
supplier

Construction
began

Table 2 – List of shut down reactors. Sources: WNA 2016, IAEA 2016

70

1967

196
7

1985

540

1965e

197
2

1994

196
7

2009

196
8

2009

196
3

1973

MWe
net

UNGG/
GCR
130

EDF

Framatome UNGG/
, Alstom
GCR

70

1957
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6

ChinonA2

EDF

Framatome UNGG/
, Alstom
GCR

200

1959

196
5

1985

7

ChinonA3

EDF

Framatome UNGG/
, Alstom
GCR

480

1961

196
6

1990

8

Chooz-A

EDF,
SENA
(Belgiu
m)

Westinghou
se

300

1962

196
7

1991

UNGG/
GCR

2

1955

195
6

1968

PWR

9

MarcouleG1

Plutonium
production

10

MarcouleG2*

Plutonium
production

UNGG/
GCR

40

1955

195
9

1980

11

MarcouleG3

Plutonium
production

UNGG/
GCR

40

1956

196
0

1984

12

Phénix

CEA,
EDF

CEM

233

1968

197
3

2009

13

SaintLaurentA1

EDF

Framatome
UNGG/
,
GCR
Alstom

480

1963

196
9

1990

14

SaintLaurentA2

Framatome
UNGG/
,
GCR
Alstom

515

197
1

1992

198
6

1997

15 Superphén
ix (CreysMalville)

SACM,
Rateau

NERSA, Novatome,
EDF,
Ansaldo
ENEL,
SBK

FBR

FBR

124
0

1976

*Marcoule G2 reactor was fully dismantled from its place.
One nuclear reactor is under construction – Flamanville-3 EPR. The advanced plans to build
another EPR were put on hold soon after the Fukushima accident (Table 3).
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Flamanville-3

Use

Commercial

Penly-3

Operator

Type

MWe net

Operations
started

Name

Reactor
supplier,
generator
supplier

Construction
began

Table 3 – Planned reactors in France

EDF

Areva
(former
Framatome),
Alstom

EPR

1750

July
2007

201819

EDF,
GDF

Framatome,
Alstom

EPR

1750

cancelled

A mandatory public consultation on the construction of an EPR reactor at Penly was conducted
in 2010. However, the plans were put on hold soon after the Fukushima accident, and the
statutory public inquiry was postponed until further notice. In 2012, the government announced
about construction and connection to the grid in 2017. However, GDF Suez, a major proponent
of the project, withdrew its participation and EDF cancelled the construction.

4.6. Data on electricity
demand forecast

production,

consumption

and

Basic data on the French electricity sector, at the end of 2015 (IAEA 2016, 10):


Total nuclear capacity: 63 130 MW(e)



Nuclear electricity supplied: 419.0 TWh



Share of nuclear in total electricity supply: 76.3%



Total accumulated number of years of operational experience: 2048 years (the secondhighest in the world, after the USA, and before Japan).

Source: IAAEA (2016,10).
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Figure 4 – Installed nuclear capacity in 1974-2016: cumulated (the discontinuous line, in GW on the
last-hand y-axis), and installed capacity per year (the blue bars, in GW on the right-hand y-axis),

Energy production
While nuclear represents about 75% of total electricity generation in France, its share of the
total primary energy supply is “only” just over 40% - still among the highest in the world.
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Figure 5 – Total primary energy supply by source, 1990-2016 (excluding trade in heat and electricity).
128
Source: IEA.

Electricity generation
The steep increase in the share of nuclear in electricity generation took place throughout the
1980s, as the plants constructed as part of the “Messmer Plan”, launched in 1974, came on
line. Between 1970 and 2014, the production of electricity from nuclear origin was multiplied by
a factor of 73 (from 6 TWh to 436 TWh), and its share of the total electricity generation
increased from 4% to 78% (Ministry of the Environment 2015, 26).

128

https://www.iea.org/statistics/?country=FRANCE&year=2016&category=Energy%20supply&indicator=TPESbySource&
mode=chart&dataTable=BALANCES

123

France - Short Country Report
January 2019

Figure 6 – Evolution of electricity generation in France by source, 1970-2014.
Source: Mordant (2015).

Figure 7 – Gross electricity generation by source, 1970-2014.
Source: Ministry of the Environment 2015, 26.
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Figure 8 – Electricity generation by fuel, 1970-2013.
Source: IEA Energy Statistics, 2015.

Electricity consumption
Since the launching of the massive nuclear programme in 1974, incentives to the installation of
electric heating facilities has rapidly increased the share of households in total electricity
consumption. The share of residential and service sector of total electricity consumption more
than quintupled, at an annual growth rate of more than 4%, while consumption by transport
sector doubled and by industry (excluding steel industry) increased by about 50% (Ministry of
the Environment 2015, 27).
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Figure 9 – Electricity consumption by final consumer, 1970-2014, in TWh. Corrected for climatic
variation (Source: Ministry of the Environment 2015, 27).

Figure 10 – French electricity exports and imports, 2014 (in TWh).
Source: Ministry of the Environment (2015, 29).
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The figures in the graph above do not totally reflect trade between the two countries in question,
because part of the electricity that crosses the border between two countries can be destined to
a third country. In particular, while the balance of physical electricity exchange between France
and Germany shows a large surplus for French exports, a part of these exports have their final
destination in Belgium and Switzerland. In reality, France has a negative electricity trade
balance with Germany. (Ministry of the Environment 2015, 29).

127

France - Short Country Report
January 2019

5. References
Andra. 2008. Réversibilité et sciences sociales. Actes de la journée d’études du 2 octobre
2008. Châtenay-Malabry: Agence nationale pour la gestion des déchets radioactifs
(Andra).
Andra. 2010. Rendre gouvernables les déchets radioactifs: Le stockage profond à l’épreuve de
la réversibilité. Châtenay-Malabry: Agence nationale pour la gestion des déchets
radioactifs (Andra).
ASN, 2007. L’échelle INES de classement des incidents et accidents nucléaires. Paris, Autorité
de sûreté nucléaire.
Aykut, Stefan Cihan. 2012. Comment gouverner un 'Nouveau risque mondial' ? La construction
du changement climatique comme problème public a l'échelle globale, europeenne, en
France et en Allemagne. TOME 1. Paris: EHESS.
Baconnet, A., 2014. L'hypothèse d'une culture française du secret en matière nucléaire. Le
secret nucléaire. In: A. Larceneaux and J. Leprince Olivier. Dijon: Editions universitaires
de Dijon, pp. 41-49.
Ballan, E., V. Baggioni, et al. 2007. Anticipation et contrôle dans les débats publics: le cas des
premiers débats "nucléaires". Le débat public: une expérience française de démocratie
participative. M. Revel, C. Blatrix, L. Blondiaux et al. Paris: La Découverte, 2007, pp.
123-133.
Barthe, Yannick. 2006. Le pouvoir d’indécision: La mise en politique des déchets nucléaires.
Etudes Politiques. Paris: Economica.
Barthe, Y. 2009. Les qualités politiques des technologies: Irréversibilité et réversibilité dans la
gestion des déchets nucléaires. Tracés – Revue de Sciences humaines 16(1): 119-137.
Barthe, Y., M. Callon, & P. Lascoumes. 2010. De la décision politique réversible: histoire d’une
contribution inattendue de l’industrie nucléaire (française) a l’instauration de la
démocratie dialogique. Revista Brasileira de Gestão Urbana (Brazilian Journal of Urban
Management) 2(1): 57-70.
Bauer, Susanne, Kalmbach, Karena & Kasperski, Tatiana. 2017 (forthcoming). From Pripyat to
Paris, from Grassroots Memories to Globalized Knowledge Production: The Politics of
Chernobyl Fallout. In: McDowell, Laurel (ed.), Nuclear Portraits. Toronto: Toronto
University Press.
Beltran, Alain. 1998. La politique énergétique de la France au XXe siècle: une construction
historique. Annales Des Mines, 6–10.
Bériot, L. & Villeneuve, C. 1980. Europe 1 & Antenne 2 présentent: Le surrégénateur, l’enjeu
nucléaire de demain. Palaiseau: Sofedir.
Bertel, Evelyne & Naudet, Gilbert. 2004. L’économie de l’énergie nucléaire. Paris: INSTN-EDP
Sciences – Collection Génie atomique.

128

France - Short Country Report
January 2019

Bess, Michael, The Light-Green Society. Ecology and Technological Modernity in France,
1960-2000. Chicago: University of Chicago Press 2003.
Bess, Michael, La France vert clair: écologie et modernité technologique, 1960-2000 (Seyssel:
Champ Vallon, 2011)
Bigot, Bernard. Point sur les conséquences sanitaires de l’accident de Tchernobyl. CEA, 2005.
Blanchard, Philippe. Les medias et l’agenda de l’électronucléaire en France. 1970-2000. (Paris:
Université Paris-Dauphine, 2010).
Blondiaux, L. L'idée de démocratie participative: enjeux, impensés et questions récurrentes.
Démocratie participative et gestion de proximité. M. H. Bacqué and Y. Sintomer. (Paris:
La découverte, 2004).
———, Le nouvel esprit de la démocratie. (Paris: Seuil & La république des idées, 2008).
Bompard, J.-P. 2011. La CFDT, le Nucléaire et le développement durable, une histoire
ancienne.
Blog
for
Alternatives
Economiques.
http://alternativeseconomiques.fr/blogs/bompard/archives/52
CdC, 2012. Les coûts de la filière électronucléaire. Rapport public thématique. Paris: Cour des
Comptes.
———, 2014. Le coût de production de l'électricité nucléaire: Actualisation 2014.
Communication à la Commission d'enquête de l'Assemblée nationale, Article L. 132-4 du
code des juridictions financières. Paris: Cour des Comptes.
Cézanne-Bert, P., and F. Chateauraynaud. 2010. “La trajectoire argumentative de la
réversibilité dans la gestion des déchets radioactifs.” In Rendre gouvernables les
déchets radioactifs: Le stockage profond à l’épreuve de la réversibilité. ChâtenayMalabry: Agence nationale pour la gestion des déchets radioactifs (Andra), 73-98.
http://www.andra.fr/download/site-principal/document/editions/381.pdf
Chateauraynaud, Francis. 2011. Sociologie argumentative et dynamique de controverses :
l’exemple de l’argument climatique dans la relance de l’énergie nucléaire en Europe. A
Contrario.
Chateauraynaud, Francis. 2013. Lanceur D'alerte. In: Casillo, I. avec Barbier, R., Blondiaux, L.,
Chateauraynaud, F., Fourniau, J-M., Lefebre, R., Neveu, C. et Salles, D. (dir.),
Dictionnaire critique et interdisciplinaire de la participation, Paris, GIS Démocratie et
Participation. URL: http://www.dicopart.fr/it/dico/lanceur-dalerte.
Chateauraynaud, F., A. Bertrand, et al. 2005. Nucléaire et démocratie délibérative: les
technologies nucléaires à l’épreuve du débat public. Un projet d’observatoire des débats
publics sur l’avenir du nucléaire civil. Document du GSPR. Paris: EHESS - Ecole des
Hautes Études en Sciences Sociales.
Chateauraynaud, F. and D. Torny. 1999. Les sombres précurseurs: une sociologie
pragmatique de l'alerte et du risque. Paris: EHESS.

129

France - Short Country Report
January 2019

Chauveau, L. 2015. 10 mn pour réintroduire Cigéo dans la loi Macron: le coup de force du
Sénat. Science et Avenir Nature. Paris. Le 24 avril 2015.
Cherief, H. 2014. Le maintien de la crédibilité de la dissuasion nucléaire: enjeu du secret de la
défense nationale. Le secret nucléaire. A. Larceneaux and J. Olivier Leprince. Dijon:
Editions universitaires de Dijon, pp. 51-62.
Commission. La commission d’enquête relative aux coûts passés, présents et futurs de la
filière nucléaire, à la durée d’exploitation des réacteurs et à divers aspects économiques
et financiers de la production et de la commercialisation de l’électricité nucléaire, dans le
périmètre du mix électrique français et européen, ainsi qu’aux conséquences de la
fermeture et du démantèlement de réacteurs nucléaires, notamment de la centrale de
Fessenheim. (Paris: Assemblée nationale, 2014). Tomes 1 & 2.
Conseil Général de l'Isère. 1977. Creys-Malville, le dernier mot? Presses Universitaires de
Grenoble.
Constanty, H. & Nouzille, V. 2006. Députés sous influences. Paris: Fayard.
CNDP. 2006. Compte-rendu du débat public sur les options générales en matière de gestion
des déchets radioactifs de haute activité et de moyenne activité à vie longue. Paris:
Commission particulière du débat public—Gestion des déchets radioactifs.
http://www.debatpublic.fr/docs//compte-rendu/compte-rendu_dechet.pdf.
Dänzer-Kantof, B. & Torres, F. 2013. L'énergie de la France : De Zoé aux EPR, l'histoire du
programme nucléaire français. Paris, Editions François Bourin.
Fauconnier, S. 2006. Etude de 201 cas de cancers de la thyroïde en Corse entre 1985 et 2006.
Paris: Université René Descartes Paris V.
Finon, Dominique. 1982. Fast breeder reactors: the end of a myth? Energy Policy 10(4): 305321.
———, 1989. L’échec des surgénérateurs: autopsie d’un grand programme. Grenoble: Presses
Universitaires de Grenoble.
Fiorino D. 1990. Citizen participation and environmental risk: a survey of institutional
mechanisms. Science, Technology & Human Values 15(2): 226–243.
Flowers, B. 1976. Nuclear Power and the Environment. Royal Commission on Environmental
Pollution (RCEP) chaired by Sir Brian Flowers, report to Her Majesty, HMSO, Londres.
Foasso, Cyrille, 2003. Histoire de La Sûreté de L’énergie Nucléaire Civile En France (19452000): Technique d’ingénieur, processus d’expertise, questions de société’. Université
Lumière-Lyon II.
Fontaine, N. 2006. Situation et perspectives de l'électricité nucléaire. La politique française de
l'énergie. Regards sur l'actualité no 318. Paris: La documentation Française, pp. 19-31.
Fontanel, J., Guilhaudis, J.-F. & Colard, D. 1982. A la recherché du movement de paix en
France. Arès, défense et sécurité, Cahier du Centre d’études de défense et sécurité
international de Grenoble, no 4.

130

France - Short Country Report
January 2019

Funtowicz, S. and Ravetz, J. 1994. The worth of a songbird: Ecological economics as a
postnormal science. Ecological Economics 10(3): 197-207.
Gadbois, S., G. Heriard Dubreuil, et al. 2007. Situation concerning public information about and
involvement in the decision-making processes in the nuclear sector, European
Commission Directorate General for Energy and Transport (EC DGTREN), Contract
Number: TREN_04_NUCL_S07-39556, 33.
GC. 2006. Débattre publiquement du nucléaire? Un premier bilan des eux débats EPR et
déchets organisés par la Commision nationale du débat public. Les cahiers de Global
Chance, numéro 22, novembre 2006, Paris, Global Chance. http://www.globalchance.org/Debattre-publiquement-du-nucleaire-Un-premier-bilan-des-deux-debatsEPR-et-dechets-organises-par-la-Commission-nationale-du-debat-public
Gibb, F. 2004. “Retrievability—Safeguard or Dangerous Illusion?” Geoscientist 16(1): 14-16.
Giesen, K.-G. 1989. L’Europe des surrégénérateurs: développement d’une filière nucléaire par
integration politique et économique. Paris: PUF.
Gilbert, C. and Bourdeaux, I. 2006. Eds. Recherche et déchets nucléaires: Une réflexion
interdisciplinaire. Cahiers Risques Collectifs et Situations de Crise No 5. (Grenoble:
CNRS.
Goldschmidt, Bertrand. 1967. Les rivalités atomiques 1939-1966. Paris: Fayard.
Grandazzi, Guillaume. 2004. De Tchernobyl à la Hague: la vie quotidienne entre expérience de
la catastrophe et épreuve de l’incertitude. Université de Caen.
Hecht, G. 2009. The Radiance of France: Nuclear Power and National Identity after World War
II, Cambridge, MA & London, UK, MIT Press.
Hoorelbeke, J.-M. 2008. L’appropriation de la notion de réversibilité par l’Andra au fil du temps.
In Réversibilité et sciences sociales. Actes de la journée d’études du 2 octobre 2008, ed.
Andra. Châtenay-Malabry: Agence nationale pour la gestion des déchets radioactifs, 916.
IAEA. 2016. Nuclear Power Reactors in the World: 2016 Edition. Reference Data Series No. 2.
0700-Nuclear power IAEA-RDS-2/36. ISBN : 978-92-0-103716-9. Vienna: IAEA.
IEA. 2004. Energy Policies of IEA Countries: France 2004 Review. Paris: IEA/OECD.
Jacquiot, P. 2007. Comparaison des processus de formation et de diffusion du mouvement
écologiste en RFA et en France. Cahiers internationaux de sociologie. 2007/2, n° 123, p.
217-244.
Jobert, A. & Le Renard, C. 2014. Framing Prototypes: The Fast Breeder Reactor in France (1950s –
1990s). Science & Technology Studies 27 (2): 7-26.

131

France - Short Country Report
January 2019

Jobert, A. & Le Renard, C. 2016. Faire dialoguer scientifiques et politiques sur l’énergie
nucléaire en France dans les années 1970 : deux initiatives autour du projet
Superphénix, in Beltran, A., Laborie, L., Lanthier, P., Le Gallic, S. (coord.). Electric
Worlds / Mondes électriques. Créations, circulations, tensions, transitions (19e-21e
siècles).
Bern,
Suisse:
Peter
Lang
B.
coll.
Histoire
de
l'énergie.
http://dx.doi.org/10.3726/978-3-0352-6605-4
Jospin, L. 1997. Déclaration de Politique générale de M. Lionel Jospin, Premier ministre, à
l'Assemblée nationale, le 19 juin 1997. http://www.vie-publique.fr/documentsvp/decl_jospin_190697.pdf
Journé, V. 2010. Risk Assessment, Transparency and Democracy: The French College for the
Prevention of Technological Risks. In Assessing the Threat of Weapons of Mass
Destruction—The Role of Independent Scientists, eds. J.L. Finney and I. Šlaus. NATO
Science for Peace and Security Series—E: Human and Societal Dynamics, Vol. 61,
Amsterdam, Berlin, Tokyo, and Washington, DC: IOS Press, 55-68.
Judd, A.M. and Ainsworth, K.F. 1998. Fast reactors in the U.K. 1946–1996. Energy 23(7-8):
609-617.
Keeny, S. M. Jr. 1977. Nuclear Power Issues and Choices (Ford-MITRE report). Report of the
Nuclear Energy Policy Study Group, sponsored by the Ford Foundation, administered by
the MITRE Corporation. Cambridge, MA: Ballinger Publishing Company.
Kalmbach, K. 2015. From Chernobyl to Fukushima: The impact of the accidents on the French
nuclear discourse. The Impact of Disaster: Social and Cultural Approaches to Fukushima
and Chernobyl. T. M. Bohn, T. Feldhoff, L. Gebhardt and A. Graf. Berlin: EB Verlag, pp.
67-95.
Keck, O. 1980. The West German fast breeder programme: A case study in governmental
decision making. IPC Business Press.
Lamiral, Georges, Chronique de trente années d'équipement nucléaire à Electricité de France,
Association pour l'Histoire de l'Electricité en France, Paris, 1988.
Larceneux, A. 2014. L'appropriation du secret défense par une institution: le CEA. Le secret
nucléaire. A. Larceneaux and J. Leprince Olivier. (Dijon: Editions Universitaires de Dijon,
pp. 109-122.
Larceneux, A. and J. Leprince Olivier (eds.). 2014. Le secret nucléaire. Dijon: Editions
Universitaires de Dijon.
Latour Bruno. 1996. Aramis, or the Love of Technology. Cambridge, MA: Harvard University
Press.
Le Déaut, J.-Y. 1998. Le Système français de radioprotection, de contrôle et de sécurité
nucléaire : la longue marche vers l'indépendance et la transparence : rapport au Premier
minister. La Documentation française: Collection des rapports officiels. Décembre 1998.
174
pages.
http://www.ladocumentationfrancaise.fr/var/storage/rapportspublics/994000102.pdf

132

France - Short Country Report
January 2019

Le Renard, C. 2016. A sociotechnical analysis of the French FBR programme: successive
forms of evaluation. Gérer et Comprendre, English online edition, 2016, n°1.
http://annales.org/gc/GC-english-language-online-edition/2016/RENARD.pdf
Le Renard, C. 2017. Les débuts du programme électronucléaire français (1945-1974) : de
l’exploratoire à l’industriel. Hérodote, 165(2): 53-66. doi:10.3917/her.165.0053.
Le Renard, C. 2018 (forthcoming). Des controverses expertes au sein du secteur
électronucléaire : enseignements d'une enquête sur le « prototype industriel »
Superphénix. In Bretesché, S., Journé, B., Tillement, S. (eds), Enquêter dans le
nucléaire, Presses du CNRS, Paris.
Lehtonen, M. 2010. Deliberative decision-making on radioactive waste management in Finland,
France and the UK: Influence of mixed forms of deliberation in the macro discursive
context. Journal of Integrative Environmental Sciences 7(3): 175-196.
Lehtonen, M. 2015. Megaproject Underway: Governance of Nuclear Waste Management in
France. Governance of Nuclear Waste Management: An international Comparison. A.
Brunnengräber, M. R. Di Nucci, A. M. Isidoro Losada, L. Mez and M. A. Schreurs.
Wiesbaden: Springer, pp. 117-138.
Legras-Maïllon, N. 2003. Du nucléaire et des hommes. Paris: Le Cherche-Midi.
Lhomme, Stéphane. 2006. L’insécurité nucléaire: bientôt un Tchernobyl en France? Barret-surMéouge: Y. Michel.
Marth, W. 1993. The story of the European Fast Reactor Cooperation. Karlsruhe:
Kernforschungszentrum.
Mays, C. 2004. Where Does it Go? Siting Methods and Social Representations of Radioactive
Waste Management in France. In: Facility Siting: Risk, Power, and Identity in Land Use
Planning, eds. Ǻ. Boholm and R. Löfstedt. London: Earthscan, pp/ 21-43.
McCauley, D. 2007. Environmental Mobilization and Resource-Opportunity Usage: The
Examples of WWF-France, FNE and LPO in Policy Processes. French Politics 5(4): 333353.
MEEDM/ASN. 2010. Plan National de Gestion des Matières et des Déchets Radioactifs
(PNGMDR) 2010–2012. Paris: Ministère de l’Écologie, de l’Énergie, du Développement
durable et de la Mer & Autorité de Sûreté Nucléaire, 146 p.
Mermet L. 2007. DeÅLbattre sans savoir pourquoi: la polychrésie du débat public appellee le
pluralism théorique de la part des chercheurs. In: Revel M, Blatrix C, Blondiaux L,
Fourniau J-M, Hériard Dubreuil B, Lefebvre R (eds.). Le débat public: une experience
française de la démocratie participative. Paris: La Découverte. Pp. 369-380.
Ministry
of
the
Environment.
Chiffres
clés
de
l’énergie,
Edition
http://www.developpement-durable.gouv.fr/Les-chiffres-cles-de-l-energie-en.html

2015.

Miserey, Yves. 2007. Un système de contrôle sans visibilité et sans lisibilité (A misunderstood
and unclear monitoring system). Contrôle: la revue de l’Autorité de sûreté nucléaire
(ASN), 107-110.

133

France - Short Country Report
January 2019

Muller, P. 1989. AIRBUS – L’ambition européenne – Logique d’Etat, logique de marché. Paris:
L’Harmattan.
Nifenecker H. 2006. Un débat introuvable et tronqué, une information trop tardive . . . Débattre
publiquement du nucléaire? Un premier bilan des deux débats EPR et déchets organizes
par la Commission nationale du débat public. Paris: Vol. Les cahiers de Global Change,
numéro 22, novembre 2006. p. 68–69.
OECD and NEA. 2007. Risques et avantages de l’énergie nucléaire. Paris: Éditions OCDE.
OECD-NEA. 2009a. RWMC Reversibility and Retrievability Project: Phase-2 report.
NEA/RWM(2009)3/REV1. Paris: OECD, March 5.
OECD-NEA. 2009b. Repositories and Host Regions: Envisaging the Future Together.
Synthesis of the FSC National Workshop and Community Visit, Bar-le-Duc, France, April
7–9, 2009. Paris: OECD.
OPECST. 1987. Rapport n° 179 (1987-1988) sur les conséquences de l'accident de la centrale
nucléaire de Tchernobyl et sur la sûreté et la sécurité des installations nucléaires.
Rapporteurs: Sénateurs MM. Jean-Marie Rausch et Richard Pouille. Paris: Assemblée
nationale.
Parotte, C. 2016. L'art de gouverner les déchets radioactifs: analyse comparée de la Bélgique,
la France et le Canada. Doctoral dissertation. Université de Liège.
Parti Socialiste (comité Nucléaire, Environnement et Société au…) 1978. Pour une autre
politique nucléaire. Paris: Flammarion.
Percebois, Jacques & Mandil, Claude. 2012. Rapport Energies 2050. Ministère de l'industrie,
de l'énergie et de l'économie numérique, Paris. Février 2012. 532 pages.
Présidence de la République. 2011. Compte rendu du Conseil de Politique Nucléaire du 21
février 2011. http://arcea.cadarache.free.fr/CR%20CPN%2021%20f-vrier%202011.pdf,
Accessed 2nd March 2017.
Pringle, P. & Spigelman, J. 1982. Les barons de l’atome, Editions du Seuil, Paris. 234 p.
Reverdy, Thomas. 2014. La construction politique du prix de l'énergie. Sociologie d'une
réforme libérale. Paris: Presses de Sciences Po.
Rivasi, Michèle & Crié, Hélène. 1998. Ce nucléaire qu’on nous cache. Albin Michel. 319 p.
Rogel A, Colonna M, Uhry Z, Lacour B, Schwartz C, Pascal L et al. 2010. Évolution de
l’incidence du cancer de la thyroide en France métropolitaine - Bilan sur 25 ans. SaintMaurice:
Institut
de
veille
sanitaire.
55
p.
http://opac.invs.sante.fr/doc_num.php?explnum_id=7044
Røren, Eivald, M.Q. 2013. Histoire du nucléaire civil en France: une prise de conscience
graduelle de la société française? Doctoral dissertation, ILOS, HF, University of Oslo.
Roussely,
F.
2010.
Avenir
de
la
filière
française
du
nucléaire
civil’,
http://lesrapports.ladocumentationfrancaise.fr/BRP/104000414/0000.pdf Accessed 2nd
March 2017.

134

France - Short Country Report
January 2019

Saurugger, S. 2007. Democratic ‘Misfit’? Conceptions of Civil Society Participation in France
and the European Union. Political Studies 55(2): 384-404.
Sauvage, Jean-François. 2004. Phénix, 30 Years of History – The Heart of a Reactor,
(Bagnols-sur-Cèze: CEA-EDF.
Schneider, Mycle. 2008. Nuclear power in France beyond the myth: commissioned by the
Greens-EFA group in the European parliament.
Schneider, Mycle. 2012. Nuclear Power in France: Beyond the Myth. Report commissioned by
the
Greens-EFA
Group
in
the
European
Parliament
http://www.nirs.org/international/westerne/258614beyondmythfr.pdf
SIDT (2013): Schéma Interdépartemental de Développement du Territoire Meuse – HauteMarne. Projet de schéma, document pour le débat public. Préfecture de la Meuse;
version 2.6, 21 mars 2013, Comité de Haut Niveau du 4 février 2013.
Simonnot, Philippe. 1978. Les nucléocrates. Grenoble: Presses universitaires de Grenoble.
Slovic, P., J. Flynn, C.K. Mertz, M. Poumadère, C. Mays. 2000. Nuclear power and the public: A
comparative study of risk perception in France and the United States. In: Renn, O. & Rohrmann, B.
(eds.), Cross-cultural risk perception: A survey of empirical studies. Amsterdam: Kluwer Academic
Press.
Soulié, Charles. 2012. Quelques éléments de réflexion à propos de nucléaire en France. Texte
de l’intervention faite à Tokyo à la Maison franco-japonaise du Japon, le 24 février 2012
dans le cadre du colloque « L’Université après Fukushima”. http://www2.univparis8.fr/sociologie/wp-content/uploads/2005/05/soulie-2012b-fr.pdf
Strazzulla, Jérôme & Zerbib, Jean-Claude. 1991. Tchernobyl (Les médias et l’événement).
Paris: La Documentation Française.
Sugier, A. 2007. Le Groupe radioécologie Nord-Cotentin dix ans après (The Nord-Cotentin
radioecology Group ten years on). Contrôle: la revue de l’Autorité de sûreté nucléaire
(ASN), pp. 111-117.
Sweet, C. 1982. Logistical and economic obstacles to a fast reactor programme. Energy Policy
10(1): 15-26.
Szarka, J. 2013. From exception to norm – and back again? France, the nuclear revival and the
post-Fukushima landscape. Environmental Politics 22(4): 646-663.
Thomas, Steve. 2010. The EPR in Crisis. Unpublished report, PSIRU (www.psiru.org),
Business School, University of Greenwich, London.
Tompkins, A.S. 2011. Transnationality as a Liability? The Anti-Nuclear Movement at Malville.
In: Revue belge de philologie et d'histoire 89(3-4): 1365-1379.
Tompkins, A.S. 2016. Better Active than Radioactive!: Anti-Nuclear Protest in 1970s France
and West Germany. Oxford University Press.

135

France - Short Country Report
January 2019

Topçu, Sezin. 2006. Nucléaire: De l’engagement «savant» aux contre-expertises associatives.
Natures Sciences Sociétés, 14, 249–56
———, 2008a. Confronting Nuclear Risks: Counter-Expertise as Politics Within the French
Nuclear Energy Debate’, Nature and Culture, 3, 225–245.
———, 2008b. Le nucléaire à l’épreuve de l’expertise citoyenne – quels savoirs? Quels
enjeux?’, in Savoir en débat. Perspectives franco-allemandes, ed. by Sezin Topçu, C.
Cuny, and K. Serrano-Velarde. Paris: L’Harmattan, pp. 146–169.
———, 2010. L’agir contestataire à l’épreuve de l’atome. Critique et gouvernement de la
critique dans l’histoire de l’énergie nucléaire en France (1968-2008). École des Hautes
Études en Sciences Sociales.
———, 2013. La France Nucléaire. L’art de gouverner une technologie. Paris: Seuil.
Touraine, Alain. 1980. La prophetie anti-nucleaire. Paris: Éditions du Seuil.
Touraine, Alain. 1981. Réactions antinucléaires ou mouvement antinucléaire’, Sociologie et
Sociétés, 13, 119.
Touraine, Alain, Zsuzsa Hegedus, François Dubet & Michel Wieviorka. 1983. Antinuclear
Protest: The Opposition to Nuclear Energy in France. Cambridge: Cambridge University
Press.
Toutée, Jean. 1953. Le Commissariat à l’énergie atomique: ses aspects juridiques. Droit
Social, 16, 317–24
Tubiana, Maurice & Pélicier, Yves (eds.). 2000, Le nucleaire et ses implications
psychosociologiques. Actes du Colloque, Paris, 13-14-15 janvier 1977. Nucléon.
Turpin, D. 1983. Le role de l’Etat dans l’élaboration des choix énergétiques et le role plus
spécifique des différentes institutions publiques en France. Les Cahiers de Droit 24(4):
737-758.
Vendryès, G. 1997. Superphénix, pourquoi? Paris: NucléoN.
Wittner, L.S. 1997. The Struggle Against the Bomb, vol. 2. Resisting the Bomb: A History of the
World Nuclear Disarmament Movement, 1954-1970. Stanford: Stanford University Press.
WNA. 2016. Nuclear Power in France. http://www.world-nuclear.org/information-library/countryprofiles/countries-a-f/france.aspx
Zonabend, Françoise. 1989. La Presqu’île au nucléaire. Paris: Odile Jacob.
———, 1993. The Nuclear Peninsula. Cambridge: Cambridge University Press.
———, 2007. Un débat en débat. A propos du débat public sur le projet de centrale
électronucléaire "EPR, tête de série", à Flamanville (Manche). Le débat public: une
expérience française de démocratie participative. M. Revel, C. Blatrix, L. Blondiauxet al.
(Paris: La Découverte. Pp. 134-141.

136

France - Short Country Report
January 2019

---------, 2014. La presqu'île au nucléaire : Three Mile Island, Tchernobyl, Fukushima, et
après ?, Paris: Éditions Odile Jacob, 240 p. (nouvelle édition)

137

